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Section 1: Summary statement of the proposal 

This application proposes the addition of the six immune checkpoint inhibitors (ICIs) atezolizumab, cemiplimab, dostarlimab, durvalumab, 

ipilimumab, and tremelimumab to the complementary list of the EML as well as the extension of the indications for nivolumab and 

pembrolizumab which are currently listed as therapeutic alternatives for the treatment of malignant melanoma. This proposal covers 26 

pairings of ICIs and indications pertaining to adult solid cancer patients who are treated in the palliative first-line setting. 
 

Cancer and its treatment are becoming increasingly relevant in the context of a growing and aging world population. With an estimated 20 

million new cases of cancer and 9.7 million deaths from cancer in 2022, cancer is a major global health threat and has a huge economic impact 

due to costs of care, premature mortality, and lost productive life years. Given the projected global population growth and ageing trends, and 

assuming stable cancer incidence rates, more than 35 million new cancer cases are expected to occur in 2050, marking a 77% increase from 

the estimate for 2022 [1]. The proportion of patients presenting with advanced-stage cancers at initial diagnosis remains substantial, especially 

in low- and middle-income countries. 

 

The advent of ICIs in the past decade has led to a paradigm shift in oncology, providing significant (long-term) survival benefits and durable 

responses in patients with advanced solid tumours compared to traditional therapies like chemotherapy. In the absence of other EML-listed 

treatment options for some indications covered by this proposal, listing ICIs for these indications could enhance the availability of effective 

and safe therapies for cancer patients with unmet medical needs. However, ICIs are associated with considerable immune-mediated and 

financial toxicity, warranting a nuanced understanding of which cancer types and patient groups are most likely to benefit from the novel 

treatment.  

 

This application is unique in its form, as it systematically encompasses one of the largest and fastest-growing groups of pharmaceutical agents 

in medical oncology, covering various cancer entities since the introduction of chemotherapy in the field, potentially demonstrating a class 

effect. 

 

 

Section 2: Consultation with WHO technical departments 

Lorenzo Moja, Technical Officer, EML (Essential Medicines List) Secretariat 

 

 

Section 3: Other organizations consulted and/or supporting the submission 

• Cochrane Evidence Synthesis Unit (ESU) Germany/UK 

• Cochrane Haematology 

• Institute of Public Health, University of Cologne, Cologne, Germany 

• Department I of Internal Medicine, University Hospital of Cologne, Cologne Germany 
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Section 4: Key information summary for the proposed medicines 

Immune checkpoint inhibitors* 

Pembrolizumab     
INN pembrolizumab   

ATC code L01FF02   

Indications (A) First-line palliative treatment combination with chemotherapeutic partner (e.g., nab-paclitaxel, paclitaxel, or 
gemcitabine-carboplatin) for locally recurrent, unresectable or metastatic triple-negative breast cancer with PD-

L1 expression of CPS ≥ 10 
(B) First-line palliative treatment combination with paclitaxel, cisplatin or carboplatin for persistent, recurrent, or 

metastatic cervical cancer with PD-L1 expression of CPS ≥ 1 
(C) First-line palliative treatment (monotherapy) for MSI-H/dMMR metastatic colorectal cancer 

(D) First-line palliative treatment combination with fluoropyrimidine- and platinum-based chemotherapy for locally 

advanced unresectable or metastatic squamous cell carcinoma of the oesophagus with PD-L1 expression of CPS 
≥ 10 

(E) First-line palliative treatment combination with fluoropyrimidine- and platinum-containing chemotherapy for 
locally advanced unresectable or metastatic HER2-negative gastric or gastro-oesophageal junction 

adenocarcinoma with PD-L1 expression of CPS ≥ 1 
(F) First-line palliative treatment combination with axitinib or lenvatinib for advanced renal cell carcinoma 

(G) First-line palliative treatment combination with platinum chemotherapy and pemetrexed for non-squamous cell 
NSCLC without driver mutations 

(H) First-line palliative treatment combination with carboplatin and either paclitaxel or nab-paclitaxel for metastatic 

squamous NSCLC without driver mutations 
(I) First-line palliative treatment (monotherapy) for metastatic NSCLC with PD-L1 expression TPS ≥ 50% without 

driver mutations 
(J) First-line palliative treatment (monotherapy) for advanced (unresectable or metastatic) melanoma 

(K) First-line palliative treatment combination with fluoropyrimidine- and platinum-based chemotherapy for 
metastatic or unresectable recurrent head and neck squamous cell carcinoma with PD-L1 expression of CPS ≥ 1 

ICD-11 codes (A) 2C6Z Malignant neoplasms of breast, unspecified 

(B) 2C77 Malignant neoplasms of cervix uteri 
(C) 2B93 Malignant neoplasms of large intestine, site unspecified 

(D) 2B70.1 Squamous cell carcinoma of oesophagus 
(E) 2B70.0 Adenocarcinoma of oesophagus 

 2B71.0 Adenocarcinoma of oesophagogastric junction 
 2B72.0 Adenocarcinoma of stomach 

(F) 2C90 Malignant neoplasms of kidney, except renal pelvis 
(G) 2C25.Y Other specified malignant neoplasms of bronchus or lung 

(H) 2C25.2 Squamous cell carcinoma of bronchus or lung 

(I) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
(J) 2C30 Melanoma of skin 

(K) 2B6E.0 Squamous cell carcinoma of other or ill-defined sites in the lip, oral cavity or pharynx 
 2C23.10 Squamous cell carcinoma of larynx, glottis 

 
Dosage forms Strength EML EMLc 

Concentrate for solution  

for infusion 

25mg/mL in 4mL vial 

 

Yes No 

 

Nivolumab     
INN nivolumab   
ATC code L01FF01   

Indications (A) First-line palliative treatment as monotherapy or in combination with ipilimumab for advanced (unresectable or 
metastatic) melanoma 

(B) First-line palliative treatment combination with ipilimumab for intermediate/poor-risk advanced renal cell 
carcinoma 

(C) First-line palliative treatment combination with ipilimumab and two cycles of platinum-based chemotherapy for 
metastatic NSCLC without driver mutations 

(D) First-line palliative treatment combination with ipilimumab for unresectable advanced, recurrent or metastatic 

oesophageal squamous cell carcinoma with PD-L1 expression TC ≥ 1%  
(E) First-line palliative treatment combination with fluoropyrimidine- and  platinum-based chemotherapy for 

unresectable advanced, recurrent or metastatic oesophageal squamous cell carcinoma with PD-L1 expression 
TC ≥ 1% 

(F) First-line palliative treatment combination with fluoropyrimidine- and platinum-based chemotherapy for HER2-
negative advanced or metastatic gastric, gastro-oesophageal junction or oesophageal adenocarcinoma with PD-

L1 expression and combined positive score (CPS) ≥ 5 

ICD-11 codes (A) 2C30 Melanoma of skin 
(B) 2C90 Malignant neoplasms of kidney, except renal pelvis 

(C) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
(D) 2B70.1 Squamous cell carcinoma of oesophagus 

(E) 2B70.1 Squamous cell carcinoma of oesophagus 
(F) 2B70.0 Adenocarcinoma of oesophagus 

 
* ICIs and partnering agents are listed by number of selected indications 
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 2B71.0 Adenocarcinoma of oesophagogastric junction 
 2B72.0 Adenocarcinoma of stomach 

 
Dosage forms Strength EML EMLc 

Concentrate for solution  
for infusion 

10mg/mL in 4mL vial 
10mg/mL in 10mL vial 

10mg/mL in 12mL vial 
10mg/mL in 24mL vial 

Yes No 

 

Durvalumab     
INN durvalumab   

ATC code L01XC28   

Indications (A) First-line palliative treatment in combination with tremelimumab and platinum-based chemotherapy of 
metastatic NSCLC without driver mutations 

(B) First-line palliative treatment in combination with gemcitabine and cisplatin of unresectable or metastatic 
biliary tract cancer 

(C) First-line palliative treatment as monotherapy or in combination with tremelimumab of advanced or 
unresectable hepatocellular carcinoma 

ICD-11 codes (A) 2C25.Y Other specified malignant neoplasms of bronchus or lung 

(B) 2C12.1 Malignant neoplasm of intrahepatic bile ducts 
 2C13 Malignant neoplasms of gallbladder 

 2C14 Malignant neoplasms of proximal biliary tract, cystic duct 
 2C15 Malignant neoplasms of biliary tract, distal bile duct 

(C) 2C12.0 Malignant neoplasm of liver 
 

Dosage forms Strength EML EMLc 
Concentrate for solution 

for infusion 

50 mg/mL in 2.4mL vial 

50 mg/mL in 10mL vial 

Yes No 

 

Atezolizumab     
INN atezolizumab   

ATC code L01FF05   
Indications (A) First-line treatment (monotherapy) of metastatic NSCLC without driver mutations and a PD-L1 expression ≥ 50% 

in tumour cells (TC) or ≥ 10% tumour-infiltrating immune cells (IC)  
(B) First-line treatment of advanced or unresectable hepatocellular carcinoma in combination with bevacizumab 

ICD-11 codes (A) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
(B) 2C12.02 Hepatocellular carcinoma of liver 

 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

840 mg / 14 mL vial 

1200 mg / 20 mL vial 

Yes No 

 

Cemiplimab     
INN cemiplimab   
ATC code L01XC33   

Indications (A) First-line palliative treatment (monotherapy) of locally advanced or metastatic NSCLC without driver mutations 
and a PD-L1 expression TC ≥ 50% 

(B) First-line palliative treatment in combination with platinum-based chemotherapy of locally advanced or 
metastatic NSCLC without driver mutations and a PD-L1 expression TC ≥ 1% 

ICD-11 codes (A) 2C25.Y Other specified malignant neoplasms of bronchus or lung 

(B) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

50 mg/mL in 7 mL vial Yes No 

 

Dostarlimab     
INN dostarlimab   
ATC code L01FF07   

Indications First-line palliative treatment in combination with carboplatin and paclitaxel for dMMR/MSI-H primary advanced or 
recurrent endometrial cancer 

ICD-11 codes 2C76 Malignant neoplasms of corpus uteri 

 
Dosage forms Strength EML EMLc 

Concentrate for solution  
for infusion 

50 mg/mL in 10mL vial Yes No 
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Partnering immune-checkpoint inhibitors 

Ipilimumab     
INN ipilimumab   

ATC code L01XC11   
Indications (A) First-line palliative treatment in combination with nivolumab of advanced (unresectable or metastatic) 

melanoma 
(B) First-line palliative treatment in combination with nivolumab of intermediate/poor-risk advanced renal cell 

carcinoma 

(C) First-line palliative treatment in combination with nivolumab and two cycles of platinum-based chemotherapy 
of metastatic NSCLC without driver mutations 

(D) First-line palliative treatment in combination with nivolumab of unresectable abvanced, recurrent or metastatic 
oesophageal squamous cell carcinoma with PD-L1 expression TC ≥ 1%  

ICD-11 codes (A) 2C30 Melanoma of skin 
(B) 2C90 Malignant neoplasms of kidney, except renal pelvis 

(A) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
(B) 2B70.1 Squamous cell carcinoma of oesophagus 

 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

5 mg/mL in 10 mL vial 

20 mg/mL in 40 mL vial 

Yes No 

 

Tremelimumab     
INN tremelimumab   
ATC code L01FX20   

Indications (A) First-line palliative treatment in combination with durvalumab of advanced or unresectable hepatocellular 
carcinoma 

(B) First-line palliative treatment in combination with durvalumab and platinum-based chemotherapy of metastatic 

NSCLC without driver mutations 
ICD-11 codes (C) 2C12.0 Malignant neoplasm of liver 

(D) 2C25.Y Other specified malignant neoplasms of bronchus or lung 
 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

20 mg/mL in 1.25 mL vial 

20 mg/mL in 15 mL vial 

Yes No 

 

Partnering antiangiogenic agents 

Bevacizumab     
INN bevacizumab   

ATC code L01FG01   
Indications (A) First-line treatment of advanced or unresectable hepatocellular carcinoma in combination with atezolizumab  

ICD-11 codes (A) 2C12.02 Hepatocellular carcinoma of liver 
 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

25 mg/mL in 4 mL vial 

25 mg/mL in 16 mL vial 

Yes No 

 

Axitinib     
INN axitinib   

ATC code L01EK01   
Indications (A) First-line palliative treatment combination with pembrolizumab for advanced renal cell carcinoma 

ICD-11 codes (A) 2C90 Malignant neoplasms of kidney, except renal pelvis 
 

Dosage forms Strength EML EMLc 
Oral film-coated tablet 1 mg 

3 mg 
5 mg 

Yes No 

 

Lenvatinib     
INN lenvatinib   

ATC code L01XE29   

Indications (A) First-line palliative treatment combination with pembrolizumab for advanced renal cell carcinoma 
ICD-11 codes (A) 2C90 Malignant neoplasms of kidney, except renal pelvis 

 
Dosage forms Strength EML EMLc 

Oral hard capsule 4 mg  
10 mg  

Yes No 
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Partnering chemotherapeutic agents  

Cisplatin     
INN cisplatin   

ATC code L01XA01   
Indications (A) First-line palliative treatment combination with fluoropyrimidine and pembrolizumab or nivolumab for locally 

advanced unresectable or metastatic squamous cell carcinoma of the oesophagus  
(B) First-line palliative treatment combination with fluoropyrimidine and pembrolizumab or nivolumab for locally 

advanced unresectable or metastatic HER2-negative gastric or gastro-oesophageal junction adenocarcinoma  

(C) First-line palliative treatment in combination with gemcitabine and durvalumab of unresectable or metastatic 
biliary tract cancer 

ICD-11 codes (A) 2B70.1 Squamous cell carcinoma of oesophagus 
(B) 2B70.0 Adenocarcinoma of oesophagus 

 2B71.0 Adenocarcinoma of oesophagogastric junction 
 2B72.0 Adenocarcinoma of stomach 

(C) 2C12.1 Malignant neoplasm of intrahepatic bile ducts 
 2C13 Malignant neoplasms of gallbladder 

 2C14 Malignant neoplasms of proximal biliary tract, cystic duct 

 2C15 Malignant neoplasms of biliary tract, distal bile duct 
 

Dosage forms Strength EML EMLc 
Concentrate for solution  

for infusion 

1 mg/mL in vials of 10 mL,  

20 mL, 50 mL, 100 mL  

Yes No 

 

5-fluorouracil     
INN fluorouracil   
ATC code L01BC02   

Indications (A) First-line palliative treatment combination with platinum and pembrolizumab or nivolumab for locally advanced 

unresectable or metastatic squamous cell carcinoma of the oesophagus  
(B) First-line palliative treatment combination with platinum and pembrolizumab or nivolumab for locally advanced 

unresectable or metastatic HER2-negative gastric or gastro-oesophageal junction adenocarcinoma  
ICD-11 codes (A) 2B70.1 Squamous cell carcinoma of oesophagus 

(B) 2B70.0 Adenocarcinoma of oesophagus 
 2B71.0 Adenocarcinoma of oesophagogastric junction 

 2B72.0 Adenocarcinoma of stomach 
 

Dosage forms Strength EML EMLc 

Concentrate for solution  
for infusion 

50 mg/mL in vial  Yes No 

 

Carboplatin     
INN carboplatin   

ATC code L01XA02   
Indications First-line palliative treatment in combination with paclitaxel and dostarlimab for dMMR/MSI-H primary advanced or 

recurrent endometrial cancer 
ICD-11 codes 2C76 Malignant neoplasms of corpus uteri 

 
Dosage forms Strength EML EMLc 

Concentrate for solution  

for infusion 

10 mg/mL in vials of 5 mL, 15 mL,  

45 mL, 60 mL  

Yes No 

 

Oxaliplatin     
INN oxaliplatin   
ATC code L01XA03   

Indications First-line palliative treatment combination with fluoropyrimidine and pembrolizumab or nivolumab for locally advanced 
unresectable or metastatic HER2-negative gastric or gastro-oesophageal junction adenocarcinoma  

ICD-11 codes 2B70.0 Adenocarcinoma of oesophagus 
2B71.0 Adenocarcinoma of oesophagogastric junction 

2B72.0 Adenocarcinoma of stomach 

 
Dosage forms Strength EML EMLc 

Powder or concentrate for 
solution for infusion  

50 mg vial powder, 100 mg vial powder,  
5 mg/mL in vials of 10 mL, 20 mL, 40 mL 

Yes No 

 

Capecitabine     
INN capecitabine   

ATC code L01BC06   
Indications First-line palliative treatment combination with platinum and pembrolizumab or nivolumab for locally advanced 

unresectable or metastatic HER2-negative gastric or gastro-oesophageal junction adenocarcinoma 
ICD-11 codes 2B70.0 Adenocarcinoma of oesophagus 

2B71.0 Adenocarcinoma of oesophagogastric junction 

2B72.0 Adenocarcinoma of stomach 
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Dosage forms Strength EML EMLc 
Oral film-coated tablet 150 mg  

500 mg  

Yes No 

 

Gemcitabine     
INN gemcitabine   
ATC code L01BC05   

Indications First-line palliative treatment in combination with cisplatin and durvalumab of unresectable or metastatic biliary tract 
cancer 

ICD-11 codes 2C12.1 Malignant neoplasm of intrahepatic bile ducts 
2C13 Malignant neoplasms of gallbladder 

2C14 Malignant neoplasms of proximal biliary tract, cystic duct 

2C15 Malignant neoplasms of biliary tract, distal bile duct  
 

Dosage forms Strength EML EMLc 
Powder for solution for 

infusion 

200 mg vial powder 

1000mg vial powder    

Yes No 

 

Paclitaxel     
INN paclitaxel   
ATC code L01CD01   

Indications First-line palliative treatment in combination with carboplatin and dostarlimab for dMMR/MSI-H primary advanced or 

recurrent endometrial cancer 
ICD-11 codes 2C76 Malignant neoplasms of corpus uteri 

 
Dosage forms Strength EML EMLc 

Concentrate for solution  
for infusion 

6 mg/mL in vial Yes No 

 

Section 5: Listing as individual medicine 

This application relates to the inclusion of ICIs and partnering 

antiangiogenic or chemotherapeutic agents in the form of 

individual medicine listings for the palliative first-line treatment 

of various adult solid cancers.  

We propose listing medicines individually due to possible within-

class differences for some ICIs in light of limited therapeutic 

equivalency data and partly due to limited research data in the 

proposed treatment settings for some ICIs.  

 

Herein, and in the context of medical oncologic cancer treatments, 

we use the terms “palliative (oncologic) treatment” and “palliative 

setting” exclusively to distinguish them from the curative, i.e., the 

neoadjuvant or adjuvant treatment settings (12). Therefore, it 

should not be interpreted as synonymous with “palliative care”, for 

example, at the end of life, which aims to preserve and improve 

quality of life and alleviate suffering irrespective of life-

prolongation. We understand palliative chemo- or 

immunotherapy, including targeted therapies, as any medical drug 

intervention aimed at inhibiting cancer growth. Such therapies 

intend to prolong life by halting further tumour expansion or 

spreading in advanced, locally extensive, metastasised or relapsed 

disease, where patients are not eligible for curative surgery or 

radiation therapy.  

In the following tables, we present drugs proposed for addition to 

the EML for each separate indication (i.e., cancer subtype). The 

choice of drugs and indications was based on a structured 

prioritisation framework and resulting evidence reviews, detailed 

further in Section 8. 

We must emphasise that owing to the nature of the prioritisation, 

the choice of proposed additions does not imply the 

ineffectiveness of other drugs within the pharmacological class in 

the proposed indications and settings. Consequently, inferences 

can only be made for the drugs and drug pairings selected for the 

proposed indications. Furthermore, in choosing treatment 

regimens presented in each box below, we aimed to emphasise 

treatment protocols, including medicines currently listed on the 

EML, albeit in some instances not for the proposed indication. This 

meant, for example, in NSCLC, omitting regimens that included 

pemetrexed or nab-paclitaxel (both not included in the EML), or in 

the case of biliary tract cancer, listing gemcitabine and cisplatin (on 

the EML but not for the proposed indication). If a partnering drug 

of the regimen was instrumental to its overall treatment effect (i.e., 

it cannot be substituted or omitted), we included them regardless 

of their EML status and proposed their addition. Please refer to 

section 6 for details on treatment alternatives currently included in 

the Model List for each indication.  

 

Table 1 presents a summary of proposed indications and drug 

pairings.
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Table 1. Summary of proposed indication and drug pairings for listing on the EML 
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To
ta

l Proposed indications 

Organ system Cancer entity Cancer subentity 

Respiratory NSCLC Oncogenic-driver wild-type non-small cell lung cancer with ≥ 50%§ PD-L1 expression ■   ■ ■              3 

Oncogenic-driver wild-type non-small cell lung cancer, irrespective of PD-L1 expression ■ ■ ■ ■   ■ ■           6 
HNSCC Head and neck squamous cell carcinoma with ≥ 1% PD-L1 expression (CPS) ■                  1 

Integumentary MEL** Malignant melanoma, irrespective of PD-L1 expression       ■            3 

Urinary RCC Renal cell carcinoma, irrespective of PD-L1 expression ■ ■     ■   ■ ■        5 

Hepatobiliary HCC Hepatocellular carcinoma, irrespective of PD-L1 expression   ■  ■   ■ ■          4 
BTC Biliary tract cancer, irrespective of PD-L1 expression   ■         ■     ■  3 

Digestive OESCC Oesophageal squamous cell carcinoma (PD-L1 ≥ 1%)  ■     ■     ■   ■    4 

Oesophageal squamous cell carcinoma (PD-L1 ≥ 10%) ■ ■     ■     ■   ■    5 
GC/GOJ HER-2 negative, gastric/gastro-oesophageal junction adenocarcinoma (PD-L1 ≥ 1%) ■           ■  ■ ■ ■   5 

HER-2 negative, gastric/gastro-oesophageal junction adenocarcinoma (PD-L1 ≥ 5%)  ■ ■          ■  ■ ■ ■   6 
CRC Colorectal cancer with mismatch-repair protein deficiency (dMMR/MSI-H) ■                  1 

Female  
reproductive 

TNBC Triple-negative breast cancer with ≥ 10% PD-L1 expression (CPS) ■                  1 
CC Cervical cancer with ≥ 1% PD-L1 expression (CPS) ■                  1 
EC Endometrial carcinoma with mismatch-repair protein deficiency (dMMR/MSI-H)      ■       ■     ■ 3 

Total 10 5 3 2 2 1 5 2 1 1 1 5 1 2 4 2 1 1  
 

 

Abbreviations: NSCLC – non-small cell lung cancer, HNSCC – head and neck squamous cell carcinoma, MEL – malignant melanoma, RCC – renal cell carcinoma, HCC – hepatocellular carcinoma, BTC – biliary tract cancer, OESCC – oesophageal squamous cell carcinoma,  

GC/GOJ – gastric and gastro-oesophageal junction adenocarcinoma, CRC – colorectal carcinoma, TNBC – triple-negative breast cancer, CC – cervical cancer, EC – endometrial carcinoma 

 
** ICI-partner: proven efficacy data for the proposed indication and setting exists only with the corresponding ICI-partner (i.e., ipilimumab + nivolumab and tremelimumab + durvalumab) 
† AAA-partner (antiangiogenic agent): proven efficacy data for the proposed indication and setting exists only with the corresponding AAA-partner (i.e., bevacizumab + atezolizumab, lenvatinib + pembrolizumab, axitinib + pembrolizumab) 
‡ CTx-partner (chemotherapeutic agent): proven efficacy data for the proposed indication and setting exists only with the corresponding CTx-partner 
§ Specifications for the types of PD-L1 measurement (TPS, TC, IC, CPS, TAP) are covered in the corresponding sections of the report   
** Pembrolizumab and nivolumab were included in the Model List for the proposed indication in 2019. This pertains to the listing of ipilimumab in combination with nivolumab 
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Proposed indication and ICI-containing treatment pairings 

Pembrolizumab [L01FF02]; cemiplimab [L01XC33]; atezolizumab [L01FF05] 
Indication Oncogenic-driver wild-type non-small cell lung cancer with ≥ 50% PD-L1 expression (TPS or TC ≥ 50%) 

Treatment type Monotherapy 

 

Pembrolizumab [L01FF02]; cemiplimab [L01XC33]; ipilimumab [L01XC11]; nivolumab [L01FF01]; tremelimumab [L01FX20]; durvalumab 

[L01XC28] 
Indication Oncogenic-driver wild-type non-small cell lung cancer, irrespective of PD-L1 expression 
Treatment type Combination therapy  

Regimen(s) ICI mono- or PD-(L)1/CTLA-4-inhibitor combination therapy + platinum-based doublet chemotherapy 
Protocol(s) 

Pembrolizumab + platinum (cisplatin or carboplatin) + paclitaxel 

Cemiplimab + platinum (cisplatin or carboplatin) + paclitaxel 

Durvalumab + tremelimumab + platinum (cisplatin or carboplatin) + paclitaxel or gemcitabine  

Ipilimumab + nivolumab + carboplatin + paclitaxel 

 

Pembrolizumab [L01FF02] 
Indication Head and neck squamous cell carcinoma with ≥ 1% PD-L1 expression (CPS ≥ 1) 
Treatment type Combination therapy  

Regimen(s) Pembrolizumab + platinum (cisplatin or carboplatin) + 5-fluorouracil 

 

Pembrolizumab [L01FF02]; ipilimumab [L01XC11]; nivolumab [L01FF01]; axitinib [L01EK01]; lenvatinib [L01EX08] 
Indication Renal cell carcinoma, irrespective of PD-L1 expression 
Treatment type Combination therapy  

Regimen(s) Antiangiogenic-immune checkpoint inhibitor combination or PD-L1/CTLA-4-inhibitor combination 
Protocol(s) 

Ipilimumab + nivolumab 

Pembrolizumab + axitinib 

Pembrolizumab + lenvatinib 

 

Pembrolizumab [L01FF02] 
Indication Cervical cancer with ≥ 1% PD-L1 expression (CPS ≥ 1) 

Treatment type Combination therapy  

Regimen(s) Pembrolizumab + platinum (cisplatin or carboplatin) + paclitaxel 

 

Pembrolizumab [L01FF02] 
Indication Triple-negative breast cancer with ≥ 10% PD-L1 expression (CPS ≥ 10) 
Treatment type Combination therapy  

Regimen(s) Pembrolizumab + carboplatin + paclitaxel or gemcitabine 

 

Pembrolizumab [L01FF02] 
Indication Colorectal cancer with mismatch-repair protein deficiency (dMMR/MSI-H) 

Treatment type Monotherapy 

Regimen(s) Pembrolizumab + carboplatin + paclitaxel or gemcitabine 

 

Pembrolizumab [L01FF02]; cisplatin [L01XA01]; oxaliplatin [L01XA03]; 5-fluorouracil [L01BC02]; capecitabine [L01BC06] 
Indication HER-2 negative, gastric/gastro-oesophageal junction adenocarcinoma with ≥ 1% PD-L1 expression (CPS ≥ 1)  

Treatment type Combination therapy 

Regimen(s) Pembrolizumab + platinum- and fluoropyrimidine based chemotherapy 
Protocol(s) 

Pembrolizumab + platinum (cisplatin or oxaliplatin) + fluoropyrimidine (5-fluorouracil or capecitabine) 

 

Pembrolizumab [L01FF02]; nivolumab [L01FF01]; cisplatin [L01XA01]; oxaliplatin [L01XA03]; 5-fluorouracil [L01BC02]; capecitabine 

[L01BC06] 
Indication HER-2 negative, gastric/gastro-oesophageal junction adenocarcinoma ≥ 5% PD-L1 expression (CPS ≥ 5) 
Treatment type Combination therapy 

Regimen(s) ICI + platinum- and fluoropyrimidine based chemotherapy 
Protocol(s) 

Pembrolizumab + platinum (cisplatin or oxaliplatin) + fluoropyrimidine (5-fluorouracil or capecitabine) 

Nivolumab + oxaliplatin + fluoropyrimidine (5-fluorouracil or capecitabine) 

 

Nivolumab [L01FF01]; ipilimumab [L01XC11] 
Indication Oesophageal squamous cell carcinoma with ≥ 1% PD-L1 expression (CPS ≥ 1) 
Treatment type Combination therapy 

Regimen(s) Nivolumab + ipilimumab or platinum-based doublet chemotherapy 
Protocol(s) 

Nivolumab + cisplatin + 5-fluorouracil 

Ipilimumab + nivolumab 
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Nivolumab [L01FF01]; ipilimumab [L01XC11]; pembrolizumab [L01FF02]; cisplatin [L01XA01]; 5-fluorouracil [L01BC02] 
Indication Oesophageal squamous cell carcinoma with ≥ 10% PD-L1 expression (PD-L1 ≥ 10) 
Treatment type Combination therapy 

Regimen(s) PD-L1/CTLA-4 combination or ICI + platinum-based doublet chemotherapy 
Protocol(s) 

Nivolumab + cisplatin + 5-fluorouracil 

Ipilimumab + nivolumab 

Pembrolizumab + cisplatin + 5-fluorouracil 

 

Durvalumab [L01XC28]; atezolizumab [L01FF05]; tremelimumab [L01FX20]; bevacizumab [L01FG01] 
Indication Hepatocellular carcinoma, irrespective of PD-L1 expression 

Treatment type Combination therapy 

Regimen(s) PD-1/CTLA-4 combination, antiangiogenic-ICI combination, monotherapy 
Protocol(s) 

Atezolizumab + bevazicumab 

Tremelimumab + durvalumab 

Durvalumab 

 

 

 

Ipilimumab [L01XC11] 
Indication Malignant melanoma, irrespective of PD-L1 expression 
Treatment type Combination therapy 

Regimen(s) Ipilimumab + nivolumab 

 

 

Section 6: Information supporting the public health relevance 

Global disease burden 

Cancer causes nearly one in three premature deaths from 

noncommunicable disease (NCD) and is its leading cause in 57 

countries [2]. Following trends, by the end of the century, it may 

surpass cardiovascular disease as its primary cause globally [2]. 

Recent analyses of the GLOBOCAN database estimated that the 

year 2022 saw 20 million new cancer cases and 9.7 million cancer 

deaths [1]. In 2050, the number of incident cases will likely reach 35 

million, an increase of 77% [1]. Since demographic transitions are a 

crucial driver of the cancer burden, the absolute increase in cancer 

cases is predicted to be greatest in countries with high and very 

high Human Development Indices (HDI) [1], i.e., countries with 

higher incomes according to the World Bank Classification, and 

generally higher aged population. However, relative increases will 

be highest in medium and low HDI countries, with increases of 

nearly 100% and 142%, respectively [1]. This more rapid increase in 

cancer cases, in conjunction with the disproportionally high cancer 

death burden of those countries, with low- and middle-income 

countries (LMICs) accounting for 70.6% of all cancer deaths [3, 4], 

projects a substantial worsening of the already existing global 

inequality in cancer care as a consequence. Figure 1 illustrates the 

projected incidence and death rates of cancer based on IARC data 

categorised by income classes. 

Palliative disease setting 

Reasons for the high mortality/incidence ratio (70% vs 60%) in 

LMICs are manifold, including late-stage presentation, barriers to 

healthcare access, low availability and prohibitively high prices of 

cancer medicines [4-6]. While prevention, early detection and early 

diagnosis of cancer undoubtedly represent cornerstones of 

effective cancer care improvement campaigns in LMICs, data from 

high-income countries (HICs), like the United States (SEER 

database) [7], illustrate that the proportion of advanced-stage at 

first presentations remains substantial (Figure 3), and is also part of 

the phenotype of some cancers, that grow aggressively, spread 

early but do not cause easily noticeable symptoms until advanced 

disease stages. Consequently, a holistic approach is necessary to 

reduce the cancer burden effectively, which includes 

improvements in the availability, access and affordability of 

disease-stage-appropriate care in the form of medical oncologic 

treatments and palliative care measures.  

 

Higher quality, reliable epidemiologic data, particularly regarding 

cancer incidence categorisation by disease stages at presentation, 

are oftentimes lacking for LMICs [5]. Varying demographics, 

populations and risk factors linked to the occurrence of cancers 

influence their incidence rates in different countries and regions, as 

evidenced by global cancer statistics reports [8]. It is beyond the 

scope of this report to model the potential population reach of the 

intervention of ICI-based treatment in the palliative first-line 

setting for each prioritised indication in a region-specific manner. 

However, notwithstanding the factors leading to over- and 

underestimation, we calculated a crude estimate of the proportion 

of cancer patients who would potentially be eligible for and 

substantially benefit from ICI-based treatments based on 

GLOBOCAN data on cancer incidence and SEER database 

information on stage distribution (Figure 2). Based on this 

calculation, about 12.2% of all cancer patients combined would be 

eligible for palliative first-line treatments that incorporate ICIs in 

their regimens. Given that lung cancer, as illustrated, frequently 

occurs at advanced stages and constitutes a significant share of 

Durvalumab [L01XC28]; cisplatin [L01XA01]; gemcitabine [L01BC05] 
Indication Biliary tract cancer, irrespective of PD-L1 expression 

Treatment type Combination therapy 

Regimen(s) Durvalumab + cisplatin + gemcitabine 

Dostarlimab [L01FF07]; carboplatin [L01XA02]; paclitaxel [L01CD01] 
Indication Endometrial carcinoma with mismatch-repair protein deficiency (dMMR/MSI-H) 
Treatment type Combination therapy 

Regimen(s) Dostarlimab + carboplatin + paclitaxel 
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total cancer cases, it is not surprising that it accounts for over half 

of all projected ICI uses.     

Immune checkpoint inhibitors 

Since the approval of the first ICI, ipilimumab, in 2011, ICIs have 

gained critical relevance in the treatment of several malignancies, 

especially solid tumours. A defining feature of ICIs is their potential 

to elicit long-lasting responses in patients with metastatic disease 

which distinguishes them from other classes of antineoplastics [9]. 

Unlike cytotoxic treatment regimens that directly attack and 

destroy rapidly dividing cells, ICIs modulate the host immune 

system to effectively target tumour cells [10]. While ICIs enhance 

tolerability of anti-cancer treatment for certain populations, at the 

same time they introduce a unique spectrum of immune-mediated 

adverse events [9]. ICIs are monoclonal antibodies which target 

specific receptors and ligands in immune regulation, including 

cytotoxic T lymphocyte-associated antigen 4 (CTLA-4), 

programmed cell death protein 1 (PD-1), programmed cell death 

ligands 1 and 2 (PD-L1/PD-L2), and lymphocyte activation gene 3 

protein (LAG-3). ICIs considered as candidates during prioritisation 

for this application include ipilimumab and tremelimumab as 

CTLA-4 inhibitors, PD-1 inhibitors comprise nivolumab, 

pembrolizumab, cemiplimab, dostarlimab and tislelizumab, PD-L1 

inhibitors comprise atezolizumab, avelumab and durvalumab, and 

relatlimab represents a LAG-3 inhibitor. However, avelumab, the 

only LAG-3 inhibitor relatlimab, and tislelizumab have not been  

prioritised. CTLA-4 regulates the intensity of T cell activation 

through inhibiting the function of the T cell co-stimulatory receptor 

CD28, PD-1 reduces cytokine secretion and cell proliferation by 

disrupting the CD28 co-stimulatory pathway, and PD-L1 inhibits 

migration and proliferation of T cells by binding to negative 

regulators of T cell activation like PD-1 and B7.1 (CD80) [11]. Hence, 

the engagement of these receptors limits the immune system’s 

antitumour activity through distinct pathways and at different 

stages of the immune response. Immune checkpoint inhibition 

with CTLA-4, PD-L1, and PD-1 inhibitors thus inactivates the 

negative immune regulatory activity of the named receptors and 

ligands, and enhances the immune system’s antitumour activity 

through modulation of distinct pathways and at different stages of 

the immune response.  

Proposed treatment and patient characteristics 

• Palliative 1st line treatment setting of cancer in 

advanced, locally extensive, metastasised or relapsed 

disease, where patients are not eligible for curative 

surgery or radiation therapy  

• Patients with good overall performance status, i.e., 

ECOG 0-1 or Karnofsky (≥70%), adequate organ 

function, absence of autoimmune disease requiring 

systemic treatment, and without infectious diseases 

like HIV, tuberculosis or signs of active hepatitis B or C 

Target population and current EML treatment 

alternatives 

In the following subsection, apart from the proposed indications 

and treatment regimens for inclusion, we provide listings of 

medicines currently included in the EML for the proposed 

indications identified through search queries of the electronic EML 
[12]. Since listings of drugs on the EML are for individual drugs rather 

than treatment regimens, please note that we do not claim 

completeness of possible polychemotherapy combinations as 

EML-listed alternatives but aim to provide representative 

treatment examples for the proposed indications.  

 

NON-SMALL CELL LUNG CANCER 

Proposed indication(s) 

(A) Non-small cell lung cancer without oncogenic driver 

mutations, irrespective of PD-L1 expression  

(B) Non-small cell lung cancer without oncogenic driver 

mutations with high PD-L1 expression (≥50%)  

Figure 1. Projections of cancer deaths in 2050 by income category 
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Figure 3. Cancer stage distribution according to SEER database data (search date: 21.06.2024) 

51.9% Trachea, bronchus and lung

14.3% Stomach

9.1% Colorectal carcinoma (dMMR/MSI-H)

8.0% Oesophagus

4.5% Cervix uteri

4.3% Lip, oral cavity and pharynx

2.6% Kidney

2.4% Gallbladder

1.3% Larynx

0.7% Triple-negative breast cancer

0.7% Melanoma of skin

0.3% Endometrial carcinoma (dMMR/MSI-H)

Figure 2. Crude estimate patient eligibility for ICI-based treatment 
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Proposed ICI-/combination regimens 

(A) Pembrolizumab + platinum compound (carboplatin or 

cisplatin) + paclitaxel 

Cemiplimab + platinum compound (carboplatin or 

cisplatin) + paclitaxel 

Durvalumab + tremelimumab + platinum compound 

(carboplatin or cisplatin) + paclitaxel 

Durvalumab + tremelimumab + platinum compound 

(carboplatin or cisplatin) + gemcitabine 

Ipilimumab + nivolumab + carboplatin + paclitaxel 

(B) Atezolizumab monotherapy 

Cemiplimab monotherapy 

Pembrolizumab monotherapy 

Alternative medicines currently included on the EML 

(A, B, C) Platinum compound (carboplatin or cisplatin) + 

 paclitaxel 

Platinum compound (carboplatin or cisplatin) + 

 gemcitabine 

Gemcitabine + vinorelbine or docetaxel 

 

HEAD AND NECK SQUAMOUS CELL CARCINOMA 

Proposed indication(s) 

(A) Head and neck squamous cell carcinoma with PD-L1 

expression (≥1%) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + platinum compound (carboplatin or 

cisplatin) + 5-fluorouracil 

Alternative medicines currently included on the EML 

(A) Platinum compound (carboplatin or cisplatin) + 5-

fluorouracil 

 

RENAL CELL CARCINOMA 

Proposed indication(s) 

(A) Clear cell renal cell carcinoma, irrespective of PD-L1 

expression 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + axitinib 

Pembrolizumab + lenvatinib 

Ipilimumab + nivolumab 

Alternative medicines currently included on the EML 

(A) – 

(B)  

HEPATOCELLULAR CARCINOMA 

Proposed indication(s) 

(A) Hepatocellular carcinoma, irrespective of PD-L1 

expression 

Proposed ICI-/combination regimens 

(A) Atezolizumab + bevazicumab  

Durvalumab 

Durvalumab + tremelimumab  

Alternative medicines currently included on the EML 

(A) – 

 

BILIARY TRACT CANCER 

Proposed indication(s) 

(A) Biliary tract cancer, irrespective of PD-L1 expression 

Proposed ICI-/combination regimens 

(A) Durvalumab + cisplatin + gemcitabine 

Alternative medicines currently included on the EML 

(A) – 

 

OESOPHAGEAL SQUAMOUS CELL CARCINOMA 

Proposed indication(s) 

(A) Oesophageal squamous cell carcinoma with PD-L1 

expression (≥1%) 

(B) Oesophageal squamous cell carcinoma with PD-L1 

expression (≥10%) 

Proposed ICI-/combination regimens 

(A) Ipilimumab + nivolumab 

Nivolumab + cisplatin + 5-fluorouracil 

(B) Ipilimumab + nivolumab 

Nivolumab + cisplatin + 5-fluorouracil 

Pembrolizumab + cisplatin + 5-fluorouracil 

Alternative medicines currently included on the EML 

(A) – 

(B) – 

 

GASTRIC AND GASTRO-OESOPHAGEAL JUNCTION ADENOCARCINOMA 

Proposed indication(s) 

(A) HER-2 negative gastric or gastro-oesophageal junction 

adenocarcinoma with PD-L1 expression (≥1%) 

(B) HER-2 negative gastric or gastro-oesophageal junction 

adenocarcinoma with PD-L1 expression (≥5%) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + platinum compound (cisplatin or 

oxaliplatin) + fluoropyrimidine (5-fluorouracil or 

capecitabine) 

(B) Pembrolizumab + platinum compound (cisplatin or 

oxaliplatin) + fluoropyrimidine (5-fluorouracil or 

capecitabine) 

Nivolumab + oxaliplatin + fluoropyrimidine (5-

fluorouracil or capecitabine) 

Alternative medicines currently included on the EML 

(A) – 

(B) –  

 

COLORECTAL CARCINOMA 

Proposed indication(s) 

(A) Colorectal carcinoma with mismatch-repair protein 

deficiency (dMMR/MSI-H) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab  

Alternative medicines currently included on the EML 

(A) Oxaliplatin + fluoropyrimidine (5-fluorouracil or 

capecitabine) 

Irinotecan + fluoropyrimidine (5-fluorouracil or 

capecitabine) 

Monotherapy with fluoropyrimidine (5-fluorouracil or 

capecitabine)  

 

CERVICAL CANCER 

Proposed indication(s) 

(A) Cervical carcinoma with PD-L1 expression (≥1%) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + carboplatin + paclitaxel 
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Alternative medicines currently included on the EML 

(A) Platinum compound (cisplatin or carboplatin) + 

paclitaxel  

 

ENDOMETRIAL CANCER 

Proposed indication(s) 

(A) Endometrial carcinoma with mismatch-repair protein 

deficiency (dMMR/MSI-H) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + carboplatin + paclitaxel 

Alternative medicines currently included on the EML 

(A) - 

 

MALIGNANT MELANOMA 

Proposed indication(s) 

(A) Malignant melanoma, irrespective of PD-L1 expression 

Proposed ICI-/combination regimen 

(A) Ipilimumab + nivolumab 

Alternative medicines currently included on the EML 

(A) ICI monotherapy with pembrolizumab or nivolumab 

 

TRIPLE-NEGATIVE BREAST CANCER 

Proposed indication(s) 

(A) Triple-negative breast cancer with PD-L1 expression 

(≥10%) 

Proposed ICI-/combination regimens 

(A) Pembrolizumab + carboplatin + paclitaxel or 

gemcitabine 

Alternative medicines currently included on the EML 

(A) Either alone or in combination: taxanes (paclitaxel or 

docetaxel), carboplatin, doxorubicin, vinorelbine, 

capecitabine 

 

 

Section 7: Treatment details 

Dosage, regimen, and administration details 

All immune-checkpoint inhibitors proposed for inclusion are 

administered intravenously and can generally be given in an 

outpatient treatment setting, depending on the regimen, including 

partnering drugs (e.g., chemotherapy).  

None of the drugs SmPCs state requirements for co-medications, 

but, in particular corticosteroids or immunosuppressants should 

be avoided before starting ICIs due to their potential interference 

with the drug's pharmacodynamic activity and efficacy. However, 

if corticosteroids are part of an immunochemotherapeutic 

regimen, their co-administration as antiemetic prophylaxis or 

prevention of, for instance, infusion reactions, as premedication is 

permitted. Compared to chemotherapeutics, ICIs have a low risk of 

emetogenicity. Thus, no primary preventative antiemetic 

medication is required. Infusion reactions caused by ICIs are rare, 

ranging from 0.2 to 5.8% [13]. Management of infusion-related 

reactions should be according to severity and follow established 

standard operating procedures. In case of lower-grade reactions 

(grade 1-2 reaction), and continuation of the infusion is considered, 

the infusion rate should be decreased and patients closely 

monitored. Subsequent treatment doses should be given under 

close monitoring, and the need for premedication with antipyretics 

and antihistamines should be evaluated. In the case of grade 3-4 

infusions-related reactions, aside from the appropriate emergency 

measures, including the administration of corticosteroids, 

treatment with the ICI should permanently be discontinued.  

Dec Given their mechanism of action as monoclonal antibodies 

and the absence of a cytotoxic payload, leading to their 

classification as non-irritants [14, 15], the administration of ICIs via 

peripheral venous access is generally considered safe. 

Nevertheless, extravasation should be avoided.  

 

Even though regulatory approval in some indications only exists for 

treatment combinations rather than single agents, the following 

tables present treatment specifics for each treatment component 

individually. Medicines already listed on the EML are not included. 

 

Pembrolizumab [16] 
Day Dose Route Administration details 

1 200mg (fixed dose) 

400mg (fixed dose) 

IV  In 100 mL NaCl 0.9% over 30 min 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency Every 3 weeks (200mg dose)  

Every 6 weeks (400mg dose) 

Duration Until disease progression, intolerable toxicity or up to 2 years 

Notes If given in combination with other agents, always administered first 

At the start of treatment, a 3-weekly dosing regimen is preferred for better observation of drug tolerability 

 

Nivolumab [17] 
Day Dose Route Administration details 

1 1 or 3mg/kg  
240mg (fixed dose)  

360mg (fixed dose) 
480mg (fixed dose) 

IV In 100 mL NaCl 0.9% over 30 min 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency 

Together with ipilimumab, depending on the entity  
- Every 3 weeks for 4 cycles (1mg/kg), followed by maintenance with a fixed dose (see below)  

- Every 3 weeks for 4 cycles (3mg/kg), followed by maintenance with a fixed dose (see below) 
- Every 3 weeks (360mg dose) until progression (OESCC) 

Every 2 weeks (240mg dose)  

Every 4 weeks (480mg dose)[18] 
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Duration Until disease progression, intolerable toxicity or up to 24 months 

Notes CAVE: depending on the cancer entity (OESCC, MEL, RCC, NSCLC), different combinations  

of ipilimumab/nivolumab are used 

 

Ipilimumab [19] 
Day Dose Route Administration details 

1 1mg/kg 
3mg/kg 

IV In 100 mL NaCl 0.9% over 30 min 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency Together with nivolumab, depending on the entity  
- Every 6 weeks (1mg/kg) until progression (OESCC, NSCLC)  

- Every 3 weeks (1mg/kg) for 4 cycles (RCC) 
- Every 3 weeks (3mg/kg) for 4 cycles (MEL) 

Duration Up to 4 cycles 

Notes CAVE: depending on the cancer entity, different combinations of ipilimumab/nivolumab are used  

 

Atezolizumab [20] 
Day Dose Route Administration details 

1 840mg (fixed dose) 

1200mg (fixed dose) 

IV In 250 mL NaCl 0.9% over 1h (If well tolerated, subsequent doses over 

30 min are possible) 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency Every 2 weeks (840mg) 

Every 3 weeks (1200mg) 

Duration Until disease progression, intolerable toxicity 

Notes If together with bevacizumab at dose of 1200mg IV every 3 weeks 

 

Cemiplimab [21] 
Day Dose Route Administration details 

1 350mg (fixed dose) IV In 100 mL NaCl 0.9% over 30 min 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency Every 3 weeks 

Duration Until disease progression, intolerable toxicity or up to 2 years 

 

Durvalumab [22] 
Day Dose Route Administration details 

1 1500mg (fixed dose) 
20mg/kg (weight-adjusted) 

IV In 250 mL NaCl 0.9% over 1 hour 

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency Every 3 weeks during combination regimens, thereafter every 4 weeks 

Duration Until disease progression, intolerable toxicity 

Notes Dose adjustment based on patient's body weight (at 20mg/kg if < 30kg) 

 

Tremelimumab [23] 
Day Dose Route Administration details 

1 75mg (fixed dose) 

300mg (fixed dose) 
4mg/kg (< 30 kg) 

1mg/kg (< 30 kg) 

IV Over 60 min  

Premedication NaCl 0.9%, 500mL IV 

Cycle frequency HCC:  

- 300mg (single dose), if less than 30kg at 4mg/kg 

NSCLC:  
- 75mg (4x three-weekly, then single dose at week 16, if less than 30kg at 1mg/kg 

Duration HCC: single dose 
NSCLC: 5 doses total 

Notes Dose adjustment based on patient’s body weight 

Only given in regimens together with durvalumab 

 

Dostarlimab [24] 
Day Dose Route Administration details 

1 500mg for 1-4 cycles 

1000mg for 5-n cycles 

IV In 100 mL NaCl 0.9% over 30 min  

Premedication NaCl 0.9%, 250mL IV 

Cycle frequency Every 3 weeks for 1-4 cycles, every 6 weeks for 5-n cycles 

Duration Until disease progression, intolerable toxicity 

 

Axitinib [25] 
Day Dose Route Administration details 

1-28 5mg (starting dose) PO taken independently of meals 

Cycle frequency 2 times a day, at 12-hour intervals 

Duration Until disease progression, intolerable toxicity 
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Notes Monitoring for TKI-specific adverse events and AE-driver dose adjustments, refer to SmPC 
CAVE: CYP-interactions 

 

Lenvatinib [26] 
Day Dose Route Administration details 

1-21 20mg (starting dose) PO 2x10mg capsules, taken daily at the same time 

Cycle frequency Daily 

Duration Until relapse, intolerable toxicity 

Notes Monitoring for TKI-specific adverse events and AE-driver dose adjustments, refer to SmPC 
CAVE: CYP-interactions 

 
Dose reduction levels:  

First dose reduction: 14mg PO once daily 
Second dose reduction: 10mg PO once daily 

Third dose reduction: 8mg PO once daily 
Good blood pressure control is mandatory before lenvatinib treatment 

 

Bevacizumab [27] 
Day Dose Route Administration details 

1 15mg/kg IV In 100 mL NaCl 0.9%, 1st administration over 90min, 2nd 
administration over 60min, from 3rd administration over 30min or 

infusion duration according to tolerance 

Cycle frequency Every 3 weeks 

Duration Until disease progression, intolerable toxicity 

Notes Monitoring for proteinuria and hypertension; refer to SmPC for details 

Diagnostic requirements 

Several assays and scoring systems are available to quantify PD-L1 

expression, which can be used as a biomarker to predict the 

response to PD-1 and PD-L1 inhibitors. For many ICI indications, 

regulatory approvals are restricted to patients whose tumours and 

tumour microenvironments exhibit PD-L1 expression above 

specific yet arbitrarily set thresholds as determined by the 

immunohistochemical assays and scoring systems used in the 

pivotal randomised controlled trials. While for tumours with high 

PD-L1 expression levels, the exact threshold for positivity may be 

less critical, for tumours with lower PD-L1 expression levels, 

precise thresholds are of higher relevance because the difference 

between PD-L1 positive and negative, or even positivity at different 

cut-offs may impact the likelihood of outcome improvements. 

Among the most established PD-L1 expression scoring methods are 

the Tumour Proportion Score (TPS), Combined Positive Score 

(CPS), Tumour Cell Score (TC), and Immune Cell Score (IC). TPS 

evaluates the percentage of viable tumour cells that exhibit partial 

or complete PD-L1-staining relative to all viable tumour cells. In 

contrast, CPS evaluates the number of viable tumour and immune 

cells (lymphocytes and macrophages) that exhibit PD-L1-staining 

relative to all viable tumour cells. TC is equivalent to TPS per 

definition, and IC refers to the proportion of the tumour and 

tumour microenvironment occupied by PD-L1-positive immune 

cells [28]. Equivalence data verifying the interchangeability of 

scoring methods (i.e., TPS and CPS) are mostly lacking. For single 

entities, including non-small cell lung cancer and head and neck 

squamous cell carcinoma, the predictive value of CPS and TPS is 

equal [29, 30]. Beyond that, in the context of this review, 

immunohistochemistry (IHC) testing is required to identify 

mismatch repair (dMMR) or microsatellite instability-high (MSI-H) 

status in patients with colorectal and endometrial cancers. 

Table 2 provides an overview of indications, their associated 

immunohistochemistry testing requirements, and threshold 

criteria. 

 

Table 2. PD-L1 testing requirements across cancer entities 

Cancer entity Immune checkpoint inhibitor(s) Immunohistochemistry testing Threshold/status 

NSCLC 

Pembrolizumab 
PD-L1 Tumour Proportion Score (TPS) ≥ 50% 

Cemiplimab 

Atezolizumab 
PD-L1 Tumour Cell (TC) or  

Immune Cell (IC) expression 

≥ 50% (TC) 

≥ 10% (IC) 

Pembrolizumab + chemotherapy 

None – 
Cemiplimab + chemotherapy 

Ipilimumab + nivolumab + chemotherapy 

Durvalumab + tremelimumab + chemotherapy 

HNSCC Pembrolizumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 1 

Melanoma Ipilimumab + nivolumab None – 

RCC 
Ipilimumab + nivolumab 

None – 
Pembrolizumab + lenvatinib or axitinib 

HCC 

Atezolizumab + bevacizumab 

None – Durvalumab 

Durvalumab + tremelimumab 

BTC Durvalumab + chemotherapy None – 

OESCC 

Pembrolizumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 10 

Nivolumab + chemotherapy PD-L1 Tumour Cell/Tumour Proportion Score 
(TC/TPS) 

≥ 1% 
Ipilimumab + nivolumab 

Gastric, GOJ Pembrolizumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 1 
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Nivolumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 5 

CRC Pembrolizumab 
PD-L1: none – 

MMR/MSI dMMR or MSI-H 

TNBC Pembrolizumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 10 

CC Pembrolizumab + chemotherapy PD-L1 Combined Positive Score (CPS) ≥ 1 

EC Dostarlimab + chemotherapy 
PD-L1: none – 

MMR/MSI dMMR or MSI-H 

 

Adverse event screening and treatment monitoring 

Adverse events related to immunotherapy are notably distinct from 

those resulting from chemotherapy and other cancer treatments. 

Consequently, it is crucial to establish thorough screening 

protocols and maintain vigilance to facilitate the early detection 

and effective management of these events. Due to their 

pharmacodynamics, ICIs lead to the downregulation of 

checkpoints that essentially block the body's immune response, 

raising the risk of mistakenly targeting healthy tissue and leading 

to autoimmune phenomena. The most common immune-related 

adverse events (irAE) are cutaneous irAE, colitis, pneumonitis, 

hepatitis and endocrinopathies like thyroiditis or adrenal 

insufficiency [31-33]. However, a variety of organ systems may be 

affected. Importantly, the occurrence of such immune-related 

adverse events, unlike chemotherapy, does not follow a clearly 

predictable pattern but may occur with the first dose and has also 

been documented up to a year after treatment has been 

discontinued [34]. Their treatment, in broad terms, apart from 

considerations regarding the discontinuation or merely halting ICI 

therapy, is analogous to treating autoimmune diseases, i.e., 

immunosuppression. The choice of immunosuppression depends 

on the severity, the organ systems affected, and the symptomatic 

response. Addressing the management of irAEs individually is 

beyond the scope of this application. For information regarding 

their grade-appropriate management, please refer to the 

respective guideline recommendations [35-37]. 

 

Screening recommendations for irAE and baseline testing prior to 

the initiation of ICIs vary considerably in terms of their extent and 

the choice of investigations. These selections are influenced not 

only by patient factors such as pre-existing conditions and 

comorbidities but also by treatment specifics that may affect the 

likelihood of adverse event occurrence, such as the use of doublet-

ICI therapy versus monotherapy, or the administration of 

concomitant chemotherapy, targeted therapies, or monoclonal 

antibodies. The table below offers an overview of testing 

requirements, compiled from recommendations and publications 

by medical oncology societies regarding the monitoring of patients 

undergoing immunotherapy [33, 35-39]. It is important to note that 

these guidelines are primarily based on expert consensus rather 

than robust evidence supporting their necessity. In instances of 

suspected or likely irAE, further autoimmune and organ-specific 

diagnostics should be considered on a case-by-case basis. 

 

 Before treatment initiation Prior to each cycle ⁑ 
Blood laboratory diagnostics  

Haematology FBC with differential FBC with differential 

Chemistry Kidney/Electrolyte Na, K, Ca, bicarbonate, 
creatinine, eGFR, BUN 

Na, K, creatinine, eGFR, BUN 

Liver/pancreas Total bilirubin, ALP, AST, ALT, GGT,  
(Amylase, lipase) 

Total bilirubin, ALP, AST, ALT, (GGT) 

Cardiac/muscle CK, Troponin*, Nt-pro-BNP* CK, (Nt-pro-BNP, troponin)  

Inflammatory markers CRP, (ESR) - 

Glucose metabolism Blood glucose, (HbA1c) Blood glucose 

Lipid metabolism (Lipid panel) - 

Iron metabolism (Ferritin) - 

Protein diagnostics Albumin - 

Endocrinology Thyroid TSH, T4 TSH and FT4 every 4-6 weeks, T3 (as 
indicated) 

Adrenal ACTH*, cortisol - 

Gonadal (FSH, LH)  

Coagulation (PT, PTT, INR, Fibrinogen) - 

Infectious disease  Hepatitis B, C and HIV (other serologic tests 

depending on endemic situation), CMV (in 
preexisting diarrhea) 

- 

Autoimmunity If pre-existing autoimmune disease - 
Non-blood laboratory diagnostics  

Stool Urine dipstick Urine dipstick (every 3-6 months) 

Urine (Stool calprotectin) - 

Apparative diagnostics 

Cardiac ECG, echocardiography* - 

Pulmonary (Spirometry), (DLCO*) - 
 

In () not uniformly recommended  

* if pre-existing organ disease or at risk of organ specific toxicity 
⁑ provided no clinical suspicion of irAE or laboratory abnormalities dictate otherwise 
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Section 8: Review of evidence for benefits and harm 

Summary of available evidence for comparative effectiveness and safety 

REVIEW OBJECTIVE  

Based on the prioritised selection of eight ICIs and twelve cancer entities, we conducted multiple systematic reviews of RCTs, comparing ICI-

based treatments with the established, entity-specific treatment standard in the palliative first-line setting. Four patient-relevant outcomes 

were predefined and evaluated: overall survival, progression-free survival, quality of life, and higher-grade adverse events (CTCAE ≥ 3). 

 

SUMMARY OF EVIDENCE 

Evidence from relevant RCTs was systematically gathered for ICIs atezolizumab, cemiplimab, dostarlimab, durvalumab, ipilimumab, 

nivolumab, pembrolizumab, and tremelimumab. The cancer entities subject to our analyses include NSCLC, HNSCC, MEL, RCC, HCC, and 

OESCC. GC/GOJ, CRC, TNBC, CC and EC.  

Across indications, the largest body of evidence proving a beneficial effect for multiple ICI-based treatments was identified for oncogenic-

driver wild-type NSCLC. While survival benefits could be seen for treatment protocols that combine ICIs with other oncologic drugs or prescribe 

ICIs only as monotherapy, additional benefits from significant reductions of higher-grade adverse events were only noted for ICI monotherapy. 

Quality of life improvements, even though statistically significant in several trials, only reached a level of clinically noticeable difference (i.e., 

minimal clinically important difference) in the case of pembrolizumab monotherapy for NSCLC with high PD-L1 expression or colorectal 

carcinoma with dMMR/MSI-H, and the combination of dostarlimab with chemotherapy in endometrial carcinoma with dMMR/MSI-H. However, 

due to relatively low participant numbers in studies of cancers with mismatch-repair protein deficiency, the certainty in the body of evidence 

was low for this outcome.  

A frequent reason for downgrading the certainty of evidence regarding the overall survival estimate in multiple studies, and in particular cancer 

entities where ICIs are firmly established as later-line treatment options, was that a substantial number of trial participants receiving the 

control treatment were subsequently treated with ICIs upon progression. Assuming, within the context of this EML application, that ICIs are 

not a widely available treatment option for patients means that, in this regard, the evidence is indirect, raising concerns that the effect estimate 

potentially underestimates the true effect. High numbers of treatment switching, exceeding 30% of included participants, were noted, 

particularly in trials of NSCLC, RCC, and dMMR/MSI-H cancers of the colorectum and endometrium.  

 

APPLICABILITY AND INTERCHANGEABILITY 

Due to the selective nature of participant inclusion in efficacy studies, the generalisability of the data is limited and applies only to patients 

with good overall performance status and relatively few comorbidities. Concerned with the pharmacodynamics of immunotherapy, patients 

with a history of autoimmune disease and infectious diseases such as HIV, hepatitis B, C, or tuberculosis were excluded from study 

participation. Consequently, the evidence provided does not apply to these cohorts of patients underrepresented in trials.  

Evidence from analyses within the included studies suggests that the beneficial effects of ICIs may be lost if patients do not meet certain PD-

L1 expression thresholds or MSI status requirements. While subgroup analyses may be prone to overfitting and reduced statistical power, these 

limitations still restrict the transferability of findings to broader cancer populations across entities. 

Most ICIs approved for prioritised indications were supported only by single studies, and we did not plan for comparisons of different ICI 

regimens. Thus, considering the limitations of cross-study comparisons, our reviews do not provide information on the interchangeability of 

different regulatory-approved ICI-containing treatment regimens. Nevertheless, findings from three-armed studies included in the review and 

studies on ICIs not gaining approval for immunogenic tumours identified outside the review process imply intra-class differences that limit 

their interchangeability.  

 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  21 

 

 

 

 

 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  22 

 

Methods 

Sequential prioritisation of ICI-containing 
treatments and indications

Systematic reviews ordinarily aim to assess the risks and benefits 

of one treatment versus another to provide an unbiased, 

comprehensive assessment of the available literature while neither 

being invested in showing the superiority nor inferiority of one or 

the other. However, in that regard, the objective of an EML 

application differs. Although EML applicants should 

unquestionably present the evidence for harms and benefits 

following systematic review standards in a conscientious and 

unbiased manner, the goal of the EML application at large is to 

build a case for the inclusion of new medicines, pharmacological 

drug classes, or indications. Within this context, systematic 

evidence synthesis should target disease settings and medicines 

with reasonable certainty in their proven benefit. However, it must 

be stressed that following such an approach, as done within this 

application, inevitably leads to a positive outcome bias. 

Consequently, only inferences about indications and drug-class 

representatives prioritised for EML application can be made. This 

does not imply their’ or other drug-class agents’ ineffectiveness in 

other disease or treatment settings.  

 

Various ICIs are approved for use across cancers at different stages 

and treatment settings. Depending on the tumours’ 

immunobiology, in line with concepts of precision medicine and 

multimodality in cancer treatment, ICIs are used alone as 

monotherapy or as part of disease-specific treatment regimens, 

combined with targeted, cytotoxic or antibody therapies.  

To identify ICI-containing treatment regimens, settings, and cancer 

entities best suited for application to the model list, aiming for the 

highest potential impact, we predefined and followed a 

prioritisation framework based on the following presuppositions 

(Figure 4): 

 

1. REGULATORY AGENCY APPROVAL 

In a first step, we systematically searched the European Medicines 

Agency’s (EMA) drug database to identify all EMA-approved ICIs and 

listed indications for use.  

 

2. POPULATION REACH 

The second prioritisation step entailed selecting a treatment 

setting (e.g., curative adjuvant/neoadjuvant or palliative 1st-, 2nd-, 

or 3rd-line) most suitable for further exploration based on the 

highest available evidence and potential population reach. Three 

determining factors governed the choice of the palliative first-line 

treatment setting.  

a. The nature of stepwise drug development, particularly in 

oncology, dictates that early-phase drug trials are conducted 

at later lines of treatment, i.e., after failure and disease 

progression under preceding therapies with proven benefit. 

Thus, only in case of sufficient additional value does drug 

exploration gradually move towards earlier palliative and 

curative treatment settings. With such advancement in 

treatment lines comes an escalation of trial phases, which 

translates into the inclusion of larger sample sizes, ultimately 

contributing to a more robust evidence base.  

b. While second or later lines of therapy suggest a multitude of 

treatment options, the number of patients who could 

potentially benefit and who are eligible to receive treatment 

declines considerably with every line of therapy due to death 

or decline in overall health from disease and treatment 

complications, quality of complication management, and 

available resources.  

c. The disease stage at diagnosis differs among cancer entities 

and is affected by extrinsic and intrinsic factors. Extrinsic 

factors that contribute to the presentation of late-stage 

advanced disease include the implementation of cancer 

screening programmes, health literacy, and access to 

healthcare. Intrinsic factors include idiosyncrasies of some 

cancer entities, which, for example, have the propensity to 

early metastasis or late presentation. Cumulatively, this 

accounts for a significant proportion of cancer patients only 

arriving at a diagnosis in an already advanced and incurable 

cancer setting.  

3. MAGNITUDE OF CLINICAL BENEFIT 

The Magnitude of Clinical Benefit Scale (MCBS) for solid tumours 

and hematologic malignancies is a tool constructed by the 

European Society of Medical Oncology (ESMO) in collaboration 

with the European Haematological Association (EHA), intending to 

reduce inequity of access to high-value cancer treatments and aid 

impact-oriented resource allocation decisions [40-43]. According to 

the ESMO-MCBS scoring system in the non-curative setting, a score 

of 4 or 5 indicates a significant benefit of the medication or 

treatment regimen and should prompt swift consideration for 

reimbursement and cost-effectiveness evaluation. As a result, 

incorporating the MCBS assessment into our prioritisation scheme 

meant that we would only consider ICIs or ICI-based treatments 

that scored four or higher. 

Search strategy and selection criteria 

An experienced information specialist (IM) constructed search 

strategies based on the prioritised selection of cancer entities and 

ICI-/combination pairings. Searches for randomised controlled 

trials (RCTs) were conducted in MEDLINE (OvidSP) and the 

Cochrane Central Register of Controlled Trials (CENTRAL). We used 

the Cochrane RCT classifier to increase the screening precision. No 

language restrictions were applied. The detailed search strategies 

are in the appendix.  

Figure 4. Prioritisation framework  
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Due to their high level of evidence and ability to control for 

confounding, we considered only RCTs for inclusion. Trials were 

eligible if they compared ICIs alone or in combination (with each 

other or treatment standard) with the established standard of care 

treatment (SoC) in the palliative first-line cancer setting. We 

excluded studies that evaluated only disease maintenance. Studies 

in the curative treatment setting (i.e., adjuvant and neoadjuvant 

therapy) and studies of later palliative treatment lines (i.e., 2nd, 3rd, 

or 4th line therapy) were also excluded. Restrictions concerning the 

cancer type resulted from the prioritisation framework described 

above. We broadly defined standard treatment as any chemo-, 

antibody-, or targeted therapy established in the palliative first-line 

treatment setting before the approval of ICI-containing regimes for 

each specific cancer entity or subentity. In case of uncertainty 

about the established SoC and trials’ eligibility concerning the 

comparator treatment, we consulted guideline publications and 

clinical experts. Two researchers (MG, JS, AW, MC) screened at least 

20% of records in parallel. Following the rapid review methodology 

and provided there was sufficient interrater agreement (Cohen’s 

kappa > 0.8), single screening of the remainder of the records 

continued. Conflicts arising during title, abstract, or full-text 

screening were resolved by discussion. The data flow of the trial 

selection was summarised in PRISMA flowcharts.  

Outcome selection 

We prioritised four main patient-relevant outcomes.  

• Overall survival (OS) (death from any cause, measured 

from randomisation to time of death; time-to-event 

outcome) 

• Progression-free survival (PFS) (disease progression or 

death from any cause, whichever comes first, composite 

outcome from randomisation until the occurrence of the 

event; time-to-event outcome)  

• Health-related quality of life (QoL) (measured using 

validated tools; continuous outcome) 

• Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution (number of people with an event; 

dichotomous outcome) 

If QoL was assessed using more than one measurement 

instrument, we prioritised data extraction from instruments that 

derived an overall health score and were applied most frequently 

across trials. Consequently, this led to the following priority 

ranking:  

1. Global health score/quality of life (GHS/QoL) as 

measured by the European Organisation for Research 

and Treatment of Cancer Quality and Life 

Questionnaire-C30 (EORTC QLQ-C30) 

2. The total score of the European Quality of Life 5 

Dimensions Instrument (EQ-5D) or Functional 

Assessment of Cancer Therapy – General (FACT-G) 

3. Disease-specific quality-of-life measurement 

instruments  

If HR-QoL was reported at more than one time point, we extracted 

data from the time point with the longest follow-up and the most 

overlap with other included studies. If both change scores and final 

scores were reported, we chose to extract change scores to 

represent changes more closely in quality of life over time.  

Data collection and analysis 

Single reviewers (MC, MG, JS, AW) performed data extraction and 

risk of bias assessment, which were divided based on disease 

entity. Extractions were undertaken using a prepiloted form. A 

second reviewer verified key outcome extractions and the risk of 

bias judgements [44, 45]. The Cochrane Risk of Bias Tool 1.0 was used 

for risk of bias assessment [46]. Disagreements concerning 

extractions or bias judgement were resolved through discussion 

among reviewers. We regarded each study rather than individual 

study reports of the same study as the unit of interest. In extracting 

data, we collected information from reports with the most 

complete dataset for each outcome and the longest median length 

of follow-up.  

MEASURES OF TREATMENT EFFECT 

For time-to-event outcomes (OS, PFS), we extracted hazard ratios 

(HRs) and corresponding confidence intervals (CIs) provided from 

the most recent and complete publications of trials. If meta-

analysis of time-to-event outcomes was possible, we used the 

inverse variance method and random effects model to arrive at 

pooled estimates of the effect. Adverse events with CTCAE ≥ 3, 

irrespective of treatment attribution, were addressed as 

dichotomous outcomes, calculating risk ratios (RR) and CIs via the 

Mantel-Haenszel method. Results of QoL assessments were 

extracted and analysed as continuous outcomes, using the mean 

difference (MD) with 95% CIs. For QoL outcomes reported in studies 

of the same comparison but with different scales, we planned to 

analyse data using the standardised mean difference (SMD). 

However, as only single studies could be identified for most 

indications and reporting GHS/QoL was common, we did not resort 

to SMD for analysis.  

 

SUMMARY OF FINDINGS TABLES 

We used the Grading of Recommendations, Assessment, 

Development, and Evaluations (GRADE) approach to assess the 

certainty of the evidence in an outcome-centric manner [47].  

 

Target population 

In this review, and within the context of the EML application, we 

defined the target population as individuals for whom ICIs would 

not be readily available. That is, treatment regimens and 

subsequent treatment lines do not include the use of ICIs. We 

considered this perspective when assigning a certainty rating to the 

evidence regarding each preselected outcome.   

 

Target intervention 

By choosing only approved drug regimens with substantial 

benefits for comparisons, the prioritisation framework, by design, 

introduced publication bias, necessitating the avoidance of 

comparisons that combine multiple ICIs as the target intervention. 

To mitigate this risk, we systematically analysed and presented 

data solely at the level of individual ICIs or ICI-containing regimens 

for prioritised cancer entities. 

 

Thresholds for effect size and imprecision 

Determining thresholds for effect sizes and imprecision ratings is a 

topic of ongoing debate. Ideally, only drugs that demonstrate a 

meaningful improvement in overall survival and show a substantial 

benefit are added to the EML [48]. With this goal in mind, we have 

established upper and lower thresholds to denote appreciable 

benefit and harm for relative effects at 0.75 and 1.25, which reflect 

these criteria. These cut-offs are derived from early GRADE 

guidance on rating imprecision [49]. Ratings concerning the QoL 

outcome were mainly dictated by the defined minimal clinically 

important difference (MCID) for each instrument. For EORTC QLQ-

C30, this difference was set at 10 [50]. 
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Absolute effects of survival outcome  

To increase the informative value of our evidence presentation in 

the summary of findings tables we presented the absolute effect 

for overall survival in two ways:  

• Difference in survival (percentage of people surviving) at 

a specific timepoint   

• Difference in median survival (length of median survival 

months)   

For both data presentation modes, we utilised the HRs and 

corresponding CIs on survival, whether derived from individual 

studies or meta-analyses, to calculate the anticipated absolute 

effect estimate. This calculation was based on the reported 

proportion of study participants surviving at specific time points 

(e.g., at 2 years) and the median OS reported in the trials. As a 

result, estimates of survival benefits that were not based on meta-

analyzed data may have varied slightly from the survival 

differences reported in trials. However, further steps to identify 

causal explanations were only taken if these discrepancies clearly 

fell outside the calculated CI.  

EXPLORATORY BENEFIT-HARM COMPARISON 

The likelihood of being helped or harmed serves as an indirect 

measure of effect size that balances beneficial and harmful 

outcomes. It has been utilised to analyse benefit-harm trade-offs in 

recent reviews of cancer medicines [51-53]. The LLH is a ratio derived 

from the number needed to treat (NNT) for a beneficial outcome 

and the number needed to harm (NNH) for a harmful outcome. In 

our case, the beneficial outcome chosen was OS gain at two years, 

while higher-grade adverse events (CTCAE ≥ 3) represented the 

harmful outcome. An LLH of 1 indicates an equal likelihood of 

either the harmful or beneficial outcome occurring, while values 

above 1 suggest an n-times higher chance of the favourable 

outcome. We presented the LLH as the base-case scenario using 

the point estimates of NNT and NNH. Additionally, we calculated 

the best- and worst-case scenarios by using the upper confidence 

interval (CI) of the NNT for OS gain and the lower CI of NNH for 

higher-grade adverse events to establish the worst-case scenario, 

and vice versa for the best-case scenario. The NNT and NNH 

estimates were derived from the anticipated absolute effects, 

calculated based on the baseline risk and relative effect measures. 

If both NNT and NNH suggest a likely benefit or harm (i.e., NNT is 

positive and NNH is negative and vice versa), trade-offs cannot be 

calculated; this is also true if the NNT or NNH confidence intervals 

are not statistically significant. In such cases, we noted only the 

direction of the LLH. The calculations for LLH were performed 

without assuming differential importance of outcomes, meaning 

the same weight was assigned to OS gain to avoid higher-grade 

adverse events. 

Reporting 

While analyses and data were compiled into separate summary of 

findings tables for all prioritised indication and ICI pairings, and 

included informative statements about effect size and certainty of 

evidence [54], due to feasibility concerns, more detailed reporting 

was only conducted for eight entities: NSCLC, HNSCC, MEL, BTC, 

OESCC, CRC, EC and CC.      

 

For RCC, HCC, GC/GOJ and TNBC, please refer to their respective 

summary of findings tables data summaries.
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Results 

Prioritisation 

1. REGULATORY AGENCY APPROVAL 

By applying filters (a. remove all filters, b. authorised, c. medicines, 

d. antineoplastic agents, e. monoclonal antibodies, f. 

antineoplastic and immunomodulating agents, g. human, h. MeSH 

terms: cancer, carcinoma, neoplasms), we found 223 entries by 

searching EMA’s Medicine Finder on April 4th, 2024. We identified 11 

immune checkpoint inhibitors (atezolizumab, avelumab, 

cemiplimab, dostarlimab, durvalumab, ipilimumab, nivolumab, 

pembrolizumab, tislelizumab, tremelimumab, relatlimab) for 

further review. Next, the ICI’s product information documents were 

screened to identify their indicated use, revealing 76 EMA 

approvals of ICI-containing treatment regimens for 21 cancer 

indications.  

2. POPULATION REACH: PALLIATIVE 1ST LINE TREATMENT SETTING 

Of identified approvals, 11 were in the curative (neo)adjuvant 

setting, 44 in the palliative 1st line treatment setting and 19 for 

later treatment lines. Exclusions also entailed approvals 

specifically for the maintenance setting. Please refer to the 

appendix for a detailed listing of approvals.  

3. ESMO-MAGNITUDE OF CLINICAL BENEFIT SCORE ≥ 4 

Lastly, we evaluated the prioritised approvals for the palliative 1st 

line cancer treatment against ESMO-MCBS Scorecards, to identify 

treatments with a substantial benefit (i.e., with a score of 4 or 5). 

This was done via ESMO’s MCBS Scorecards register [55], including 

29 approvals for evidence review. Table 1 summarises the ICI/-

combination treatment and indication pairings with substantial 

benefit scores selected for systematic searches and reviews. The 

detailed justificatory selection process is provided in the document 

appendix, while Figure 5 illustrates the prioritisation flow through 

a Sankey diagram.  

 

  

Figure 5. Sankey diagram of prioritisation flow 

Abbreviations: TNBC – triple-negative breast cancer, NSCLC (+ driver) – non-small cell lung cancer with driver mutations, NSCLC (- driver) – non-small cell lung cancer without driver mutations, SqC NSCLC – 

squamous cell non-small cell lung cancer, SCLC – small cell lung cancer, UC – urothelial carcinoma, HCC – hepatocellular carcinoma, HNSCC – head and neck squamous cell carcinoma, GC/GOJ – gastric cancer and 
gastro-oesophageal junction adenocarcinoma, BTC – biliary tract cancer, CRC – colorectal carcinoma, RCC – renal cell carcinoma, cHL – classic Hodgkin lymphoma, CC – cervical cancer, MEL – malignant melanoma, 

EC – endometrial carcinoma, OESCC – oesophageal squamous cell carcinoma, BCC – basal cell carcinoma of the skin, CSCC – cutaneous squamous cell carcinoma, MPM – malignant pleural mesothelioma, MCC – 

Merkel cell carcinoma, P1 – palliative first-line treatment setting, P2+ – palliative second- and later line treatment setting, MCBS – ESMO magnitude of clinical benefit scale, RCT – randomised controlled trial 
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Search 

We developed multiple search strategies for single cancer entities 

and ICIs. Every search was built equally, encompassing a search 

string with search terms for the cancer entity (e.g., endometrial 

carcinoma) and a search string containing the prioritised ICI(s) 

(e.g., dostarlimab). Due to relevant overlaps between some cancer 

entities, these diseases were grouped and a joint search was 

conducted (e.g., oesophageal squamous cell carcinoma and 

gastric, gastro-oesophageal junction and oesophageal 

adenocarcinoma). The systematic search strategies were applied in 

the CENTRAL and MEDLINE databases from July through August 

27th, 2024. Alongside this EML application, a systematic review was 

performed on the efficacy and safety of ipilimumab combined with 

nivolumab as palliative first-line therapy across various cancer 

types (PROSPERO: CRD42024548061), providing relevant trials and 

reports. Hence, the combination of ipilimumab and nivolumab was 

omitted from searches conducted for this EML application. Figure 

6 summarises the record and screening flow across all conducted 

searches and identified studies and reports per disease entity. 

The detailed search strategies can be found in the document’s 

appendix. 

 

 

 

  
Identification of studies via databases and registries 
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Figure 6. PRISMA flow diagram across all conducted searches 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=548061
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Lung cancer 

Prioritisation and search results 

Our search of the EMA drug registry for ICIs in lung cancer identified 

20 approvals for seven different ICI-class drugs. After the exclusion 

of approvals in the adjuvant, neoadjuvant and palliative later-line 

settings (i.e., progressive disease after at least one palliative 

treatment line), 12 approvals for the palliative first-line setting 

remained. Eight met the MCBS ≥ 4 criterion and were thus 

considered for further evaluation via systematic review. Two ICIs, 

namely atezolizumab and durvalumab, both in combination with 

etoposide and a platinum-chemotherapeutic, are approved for 

small-cell lung carcinoma in the palliative first-line setting. 

However, not reaching the required clinical benefit score, they 

were excluded. Similarly, ipilimumab combined with nivolumab 

failed to achieve the necessary margin in malignant pleural 

mesothelioma (not shown in the table below). Consequently, only 

approvals for non-small cell lung cancer, without oncogenic driver 

mutations like EGFR or ALK1, met our prioritisation criteria. Going 

forward, approved ICIs and indications could be grouped into two 

categories: ICI monotherapy for high PD-L1 expression and ICI plus 

chemotherapy combination, irrespective of the PD-L1 expression 

status. The table below provides information on approved 

indications, highlighting prioritised treatment regimens and 

reasons for exclusion. 

 

PRIORITISATION 

ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Atezolizumab A PD-L1 ≥ 50% Monotherapy A Yes – 

Atezolizumab P1 NR Atezolizumab + platinum-based CTx + bevacizumab 3 Yes – 

Atezolizumab P1 NR Atezolizumab + platinum-based CTx 3 Yes – 

Atezolizumab P1 ≥ 50% (TC), ≥ 10% (IC)  Monotherapy 5 Yes – 

Atezolizumab P2 NR Monotherapy 5 Yes – 

Atezolizumab P1 NR Atezolizumab + carboplatin + etoposide 3 Yes – 

Cemiplimab P1 PD-L1 ≥ 50% Monotherapy 4 Yes – 

Cemiplimab P1 PD-L1 ≥ 1% Cemiplimab + platinum-based CTx 4 Yes – 

Durvalumab A PD-L1 ≥ 1% Monotherapy 4 Yes – 

Durvalumab P1 NR Durvalumab + cisplatin/carboplatin + etoposide 3 Yes – 

Durvalumab + tremelimumab P1 NR Durvalumab + tremelimumab + platinum-based CTx 4 Yes – 

Ipilimumab + nivolumab P1 NR Ipilimumab + nivolumab + platinum-based CTx 4 Yes – 

Nivolumab P2 NR Monotherapy 5 Yes – 

Nivolumab N PD-L1 ≥ 1% Nivolumab + platinum-based CTx A Yes – 

Pembrolizumab N NR Pembrolizumab + platinum-based CTx A Yes – 

Pembrolizumab A NR Monotherapy A Yes – 

Pembrolizumab P2 PD-L1 ≥ 1% Monotherapy 5 Yes – 

Pembrolizumab P1 PD-L1 ≥ 50% Monotherapy 5 Yes ✓ 

Pembrolizumab P1 NR Pembrolizumab + platinum-based CTx 4 Yes ✓ 

Pembrolizumab P1 NR Pembrolizumab + platinum-based CTx 4 Yes ✓ 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

Based on this selection, we developed a search strategy 

encompassing search terms for non-small cell lung cancer and ICIs 

that qualified for inclusion. The search conducted in the CENTRAL 

and MEDLINE databases yielded 3285 records. After deduplication 

and applying the Cochrane RCT classifier, 1771 remained. The 

concurrently performed systematic review supplied relevant trials 

and reports on the safety and efficacy of ipilumumab/nivolumab-

based regimens. Hence, the combination of ipilimumab and 

nivolumab was omitted from the entity-specific search strategy. 

Figure 7 depicts the information flow in form of a PRISMA diagram.

Monotherapy 

Included studies and participants 

For a detailed description of the studies, see the Characteristics of 

Included Studies table. Here, we provide a brief overview.  

 

For the three ICIs, atezolizumab, cemiplimab, and pembrolizumab, 

approved as monotherapy treating NSCLC without oncogenic 

driver mutations (EGFR, ALK) and high PD-L1 expression, we 

included a total of five studies. For atezolizumab monotherapy 

(IMpower 110, IPSOS) and pembrolizumab monotherapy (Keynote-

024, Keynote-042) two studies each met inclusion criteria [56-63]. For 

cemiplimab, only one study was identified (EMPOWER-Lung 1) [64-

66].   

 

All five studies were global, multicentre, unblinded phase 3 RCTs, 

comparing ICI monotherapy with the established treatment 

standard in NSCLC, apart from IPSOS, which was conducted in a 

patient setting where no clearly established treatment standard 
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exists. In all studies, patients with either squamous or non-

squamous tumour cell histology were eligible for inclusion as long 

as they were negative for EGFR and ALK driver mutations. In 

EMPOWER-Lung 1, ROS1 was also mentioned as a targetable 

mutation that would exclude patients in the event of positivity. 

Studies varied with respect to PD-L1 expression as an eligibility 

criterion. In IPSOS, participant inclusion was not limited by PD-L1 

expression. For IMpower 110 and Keynote-042 a PD-L1 expression 

of at least 1%, i.e., TC or IC higher than 1% and TPS ≥ 1%, 

respectively, was required. EMPOWER-Lung 1 and Keynote-024 

considered only participants with PD-L1 TPS ≥ 50% eligible for 

inclusion. For the measurement of the PD-L1 status, different IHC 

assays were used. The age cut-off for all studies was set at 18 years 

without an upper limit. Regarding comorbidities and performance 

status, all studies, apart from IPSOS, were restrictive, only allowing 

trial participation in case of an ECOG performance status of 0-1, 

with sufficient organ function. IPSOS was a trial conducted 

specifically in patients with an ECOG performance status of 2 or 

higher or performance status of 0 or 1 but an age equal to or higher 

than 70 with significant comorbidities or contraindications to 

platinum-chemotherapy. Other exclusion criteria, equal to all 

trials, were a history of HIV, active HBV, HCV or latent tuberculosis 

or a history of autoimmune disease requiring systemic treatment. 

In addition, in EMPOWER-Lung 1, only people with smoking history 

were eligible for inclusion. Aside from IPSOS, where the 

comparator treatments were single-agent chemotherapies like 

vinorelbine or gemcitabine per investigator’s choice, ICI 

monotherapy was compared to a doublet chemotherapeutic 

regimen containing either cisplatin or carboplatin, coupled with 

pemetrexed, paclitaxel or gemcitabine. Pemetrexed containing 

doublet-regimens were only reserved for patients with non-

squamous NSCLC histology. 

All studies stratified the randomisation based on the histologic 

subtype (squamous vs. non-squamous histology). In Keynote-024, 

Keynote-042 and IMpower 110, patients were additionally stratified 

based on their performance status (ECOG 0 vs ECOG 1). The 

pembrolizumab studies (Keynote-024, Keynote-042) and the 

cemiplimab study (EMPOWER-Lung 1) were further stratified based 

on geographic regions (Europe, Asia or East Asia and non-East 

Asia). In studies permitting the inclusion of patients with lower PD-

L1 expression (Keynote-042, IMpower 110, IPSOS), expression 

levels were included as stratification variables.  

 

Pembrolizumab 

Across the pembrolizumab studies (Keynote-024, Keynote-042), 

904 participants with PD-L1 expression of TPS ≥ 50% underwent 

stratified randomisation, with 453 receiving pembrolizumab 

monotherapy and 451 the comparator treatment. Across studies, 

the median age was 63-65 years. Notably, the proportion of female 

participants was higher in Keynote-024 than in Keynote-042 (38.7% 

vs 30.5%). Differences could also be noted with respect to the 

smoking status and histological features of patients. While the 

proportion of patients who were never smokers was around 20% in 

Keynote-042, in Keynote-024, this proportion was lower and 

differed between intervention and comparison, being   3.2% and 

12.6%, respectively.  Additionally, while non-squamous cell NSCLC 

was the predominant histologic subtype in both studies, their 

participant proportion varied nearly by a fifth (81.6 vs 63.1%).  The 

proportion of participants across trials with brain metastases was 

around 6%, although slightly higher in the intervention group of 

Keynote-024 (11.7%). The length of follow-up was similar, reaching 

the five-year mark in both studies, with a weighted median follow-

up of 60.7 months. 

 

Atezolizumab 

In the atezolizumab studies (IMpower 110, IPSOS), a total of 280 

patients with high PD-L1 expression, either by tumour or invading 

immune cells, were randomised to receive atezolizumab 

monotherapy or the treatment standard (157 vs 123 participants).  

Expectedly, considering different eligibility criteria, participants in 

IPSOS were, on average, around ten years older than in IMpower 

110. The median age of participants in IMpower 110, resembled the 

median age distribution of other ICI monotherapy studies, lying 

between 63 to 65 years. In IPSOS, three-fourths of patients had a 

performance status of ECOG 2 and higher, and thus, would not have 
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been eligible for inclusion in IMpower 110, or any other ICI 

monotherapy study identified, for that matter. Of note, only a small 

proportion of participants in IPSOS, 50 and 25 participants 

receiving atezolizumab and standard of care, contributed to the 

analysis. While in IPSOS, participants with smoking history were 

equally distributed among the intervention and comparator 

groups but not reported for the PD-L1 subgroup, the proportion of 

never-smokers in the atezolizumab monotherapy arm in IMpower 

110 was slightly higher than the standard of care arm (8.4 vs 15.3%). 

The longest median follow-up reported in IMpower 110 and IPSOS 

publications were 31.3 and 41 months, respectively, with a weight-

adjusted pooled median of 35.6 months.   

 

Cemiplimab 

EMPOWER-Lung 1 included 710 participants based on PD-L1 testing 

results and randomised them to intervention and comparator 

treatment. Following a review of diagnostic analysis 

inconsistencies, retesting of samples revealed that around 20% of 

trial participants were misclassified as having tumours that express 

PD-L1 TPS ≥ 50%. Analysis was provided for both the intention-to-

treat (ITT) population and participants reclassified as high PD-L1 

expressors. The characteristics of included participants did not 

show any significant baseline differences between the ITT and 

reclassified population. Apart from IPSOS, compared to other 

studies investigating ICI monotherapy, a higher proportion of 

patients with squamous cell histology was observed in EMPOWER-

Lung 1, around 44%, as opposed to 17.9% to 38%. In IPSOS, the 

proportion of patients with squamous cell histology was similarly 

as high as in EMPOWER-Lung 1. In addition, while the proportion of 

female participants was 26.2% to 40.3% in other ICI monotherapy 

studies, EMPOWER-Lung 1 only included 14.6% female patients. 

The longest median follow-up reported in EMPOWER-Lung 1 

publications was 37 months.  

 

All studies were funded by their subsequent investigational drug-

producing pharmaceutical companies. The pembrolizumab trials 

(Keynote-024, Keynote-042) were funded by Merck Sharp & Dohme 

LLC, atezolizumab (IMpower 110, IPSOS) by Hoffmann-La Roche 

and cemiplimab (EMPOWER-Lung 1) by Regeneron 

Pharmaceuticals and Sanofi.   

 

Interventions and comparisons 

All three ICIs were administered intravenously on day one of every 

three-week cycle at fixed doses: atezolizumab at 1200 mg (IMpower 

110, IPSOS), cemiplimab at 350 mg (EMPOWER-Lung 1), and 

pembrolizumab at 200 mg (Keynote-024, Keynote-042). 

Comparator treatments except in IPSOS, which only included 

participants not eligible for platinum-based polychemotherapy, 

built on combinations of either cisplatin or carboplatin partnered 

with gemcitabine, paclitaxel or pemetrexed, depending on the 

underlying histology. Participants in IPSOS received as comparator 

treatments single-agent chemotherapy of gemcitabine 

intravenously or vinorelbine, intravenously or orally, at three-

weekly or four-weekly cycles, according to relevant local guidelines 

and Summary of Product Characteristics (SmPC), until disease 

progression. Polychemotherapy in IMpower 110, EMPOWER-Lung 

1, Keynote-024 and Keynote-042 was given for four to six three-

week cycles. Depending on the regimen composition, cisplatin was 

administered at 75 or 100 mg/m2 body surface area (BSA) and 

carboplatin at AUC 5 to 6 mg/mL/min. The platinum compound 

was either combined with pemetrexed at 500 mg/m², provided the 

tumour was of non-squamous cell origin, with paclitaxel at 200 

mg/m², or with gemcitabine at either 1000 mg/m² or 1250 mg/m². 

In the interventional treatment arms, ICIs were continued until 

disease progression, unacceptable toxicity or up to 35 or 36 

treatment cycles, in the case of pembrolizumab and cemiplimab, 

respectively, which adds up to around two years. In the 

atezolizumab trials (IMpower 110, IPSOS), no maximum number of 

treatment cycles was defined. Patients with non-squamous cell 

NSCLC receiving comparator treatment were allowed to receive 

pemetrexed as maintenance. Treatment beyond radiological 

disease progression, as assessed by RECIST v1.1, was permitted in 

atezolizumab and cemiplimab trials, trying to account for the 

possibility of pseudoprogression. In EMPOWER-Lung 1, the option 

of adding chemotherapy upon progression while continuing to 

receive cemiplimab was introduced per protocol amendment. The 

authors of Keynote-024 did not specify treatment beyond 

progression in their protocol for pembrolizumab. Continuous 

treatment following only radiological progression was allowed in 

Keynote-042, provided that confirmatory scans indicating 

progression were conducted at least four weeks thereafter.   

Outcomes of interventions 

Apart from Keynote-042, which did not plan to assess quality of life 

outcomes, our prespecified outcomes of interest were assessed in 

all studies either as primary or secondary endpoints. Overall 

survival was the primary endpoint in IPSOS and Keynote-042 and 

was promoted to be included as a primary endpoint in EMPOWER-

Lung 1 and IMpower 110 by protocol amendment after the studies 

were already ongoing. In Keynote-024, the primary endpoint was 

PFS by independent review, and in EMPOWER-Lung 1 and IMpower 

110 PFS was planned by investigator assessment, listing PFS by 

independent review only as a secondary outcome. Assessments of 

quality of life aspects were planned using the EORTC QLQ-C30 

measure with the addition of the LC13 extension in all studies. 

IMpower 110, IPSOS and Keynote-024 also planned further 

assessments using the EQ-5D instrument. Considering our 

predefined analysis plan for quality-of-life outcomes, reporting in 

identified publications on the endpoint was only sufficient for 

further analysis in the case of Keynote-024 and EMPOWER-Lung 1. 

 

Risk of bias 

The risk of bias in included studies is summarised in the risk of bias 

section of the data summary.  

ALLOCATION (SELECTION BIAS) 

The cited randomisation methods appeared to be adequate in all 

included studies, using variants of interactive voice response 

systems or interactive web response systems. The baseline criteria 

of included participants in trials did not show substantial 

differences between randomised groups. In Keynote-024 and 

IMpower 110 a discrepancy between smoking statuses could be 

noted, but considering the number of participants included and 

randomisation not being stratified by smoking history, this 

difference may have resulted by chance. Consequently, we judged 

the risk of selection bias as low.   

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

All five included studies utilised an open-label design. Therefore, 

we assessed the risk of performance and detection bias as low for 

the objective outcomes OS and PFS, provided that data from 

blinded independent central radiological reviews was utilised and 

reported for PFS. We considered the risk of bias as high for safety 

and quality of life outcomes, which, due to their partially subjective 

nature, are susceptible to bias.   
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INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow was reported adequately in all five studies. All 

patients were included in the survival analyses, and nearly all were 

included in the safety analysis. Thus, the risk of attrition bias was 

judged as low for these outcomes. Completion rates and quality of 

life assessment compliance were reported adequately in Keynote-

024 publications and were around 80% at measuring time points in 

both treatment arms. Therefore, we rated the risk of attrition bias 

as low. IMpower 110 cited a completion rate of more than 80% at 

most visits. However, similar to EMPOWER-Lung 1 publications, 

where a high completion rate throughout the study period was 

reported, more detailed information was lacking, which is why we 

judged the risk of bias to be unclear for both studies regarding 

quality-of-life outcomes. In IPSOS a differential missingness of data 

could be noted, with lower completion numbers for questionnaires 

in the comparator arm. To which extent these were missing by 

design remained unclear, leading to a judgement of unclear risk of 

attrition bias.   

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocols were accessible for all studies included, and 

apart from the quality of life in studies of atezolizumab (IMpower 

110, IPSOS), predefined outcomes of interest were adequately 

reported. Although initially, EMPOWER-Lung 1 and IMpower 110 

only promoted OS from a secondary to a primary outcome after 

studies were ongoing, we did not interpret this change to affect the 

bias judgement. IMpower 110 and Keynote-024 also included 

participants with PD-L1 tumours or tumour-invading immune cells 

at lower expression rates. Clear specification of subgroup analyses 

based on high PD-L1 expression (i.e., TPS ≥ 50 in Keynote-024 and 

TC3 or IC3 in IMpower 110) were only provided after interim 

analyses had been conducted, according to the trials' respective 

registry entry histories. Nevertheless, considering that 

randomisation was stratified based on the degree of PD-L1 

expression, we judged the risk of reporting bias to be low. 

Effects of interventions 

See the summary of findings tables: Pembrolizumab monotherapy 

compared to SoC in oncogenic driver wild-type NSCLC with high 

PD-L1 expression; Atezolizumab monotherapy compared to SoC in 

oncogenic driver wild-type NSCLC with high PD-L1 expression; 

Cemiplimab monotherapy compared to SoC in oncogenic driver 

wild-type NSCLC with high PD-L1 expression 

 

Pembrolizumab 

OVERALL SURVIVAL 

ICI monotherapy with pembrolizumab in NSCLC patients without 

sensitising driver mutations and high PD-L1 expression likely 

results in a large increase in overall survival, compared to 

polychemotherapy in the palliative first-line setting (HR 0.66 [95% 

CI, 0.57 to 0.76]; 2 studies, 904 participants; moderate-certainty 

evidence; Analysis 1.1). This translates to a survival benefit of 

15.2% (10.1 to 20.3% more) at two years and 11.9% (7.4 to 16.9% 

more) at five years. Compared to chemotherapy, pembrolizumab 

monotherapy leads to a 6.3 months longer median survival (3.9 to 

9.2 months more), based on the calculation of survival differences 

using the hazard ratio and baseline risk estimate of 12.2 months, 

derived from the pooled median OS with control treatment in 

Keynote-024 and Keynote-042. However, considering that 66% 

(Keynote-024) and 23% (Keynote-042) of trial participants receiving 

the comparator treatment subsequently received ICI therapy upon 

progression, the treatment effect might be underestimated; thus, 

we downgraded for indirectness.  

 

PROGRESSION-FREE SURVIVAL 

Compared to polychemotherapy, pembrolizumab may increase 

progression-free survival (HR 0.66 [95% CI, 0.39 to 1.12]; 2 studies, 

904 participants; low-certainty evidence; Analysis 1.2). At one year 

follow-up, this leads to a 14.6% PFS advantage (3.6 fewer to 33.4% 

higher) of pembrolizumab over chemotherapy. The certainty of 

evidence was downgraded for inconsistency and imprecision. The 

high degree of statistical heterogeneity with an I-squared of 91%, 

prompting us to downgrade for inconsistency, resulted from 

confidence intervals for PFS in trials barely overlapping. Since both 

point estimates and confidence intervals were predominantly on 

the same side of the null-effect line, and considering the limited 

reliability of I-squared with fewer trial numbers, as observed in this 

case, we conducted a meta-analysis nonetheless. Imprecision 

resulted from the confidence interval crossing both the lines of null 

effect at one and appreciable benefit at 0.75.  

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life was only assessed in Keynote-024 using the EORTC 

QLQ-C30 and QLQ-LC13 module checklists. The completion rate at 

15 weeks was 72% and 62% in the intervention and control groups, 

respectively, with a compliance rate of 84% and 79% (i.e., the 

proportion of participants who completed questionnaires of those 

expected to do so). Of the 154 and 150 participants included in the 

survival analysis, 150 and 147 from the pembrolizumab 

monotherapy and chemotherapy groups were included in the 

calculation of the change from baseline to 15 weeks in global 

health score/quality of life (GHS/QoL). The mean difference of least-

squares mean change scores for GHS/QoL crossed the threshold of 

minimal clinically important difference (MCID) at 10, favouring 

pembrolizumab (MD 7.85 [95% CI, 2.51 to 13.19]; 1 study; 297 

participants; low-certainty evidence; Analysis 1.3). Therefore, 

compared to SoC, pembrolizumab monotherapy may slightly 

increase the GHS/QoL at 15 weeks. Due to concerns of imprecision 

and risk of bias, the certainty of the evidence was downgraded to 

low. 

 

ADVERSE EVENTS 

Adverse events graded as CTCAE ≥ 3 and irrespective of treatment 

attribution were only reported for all participants included in 

Keynote-042 (i.e., including participants with PD-L1 expression less 

than 50%). Pembrolizumab monotherapy probably results in a 

large reduction in adverse events compared to polychemotherapy 

(RR 0.49 [95% CI, 0.37 to 0.66]; 2 studies, 1555 participants; 

moderate certainty evidence; Analysis 1.4). Considering a baseline 

risk of 43.4% in absolute terms, this translates to 22.1% fewer (27.3 

to 14.8% fewer) individuals being affected by adverse events 

(CTCAE ≥ 3) with pembrolizumab monotherapy than with 

platinum-based doublet chemotherapy. We downgraded the 

certainty in the evidence due to the risk of detection and 

performance bias resulting from the open-label trial design in both 

studies. Even though adverse events in Keynote-042 were only 

reported for the entire ITT population and not for the subgroup of 

high PD-L1 expressors, we did not downgrade for indirectness. This 

was due to considerations of ICI pharmacodynamics and the 

absence of a clearly established link between tumour PD-L1 

expression and the occurrence of immune-mediated adverse 

events.  

 

Atezolizumab 

OVERALL SURVIVAL 

Atezolizumab monotherapy, compared to chemotherapy, may 

increase overall survival slightly in oncogenic-driver wild-type 

NSCLC with high PD-L1 expression (HR 0.79 [95% CI, 0.54 to 1.09]; 2 

studies, 280 participants; low-certainty evidence; Analysis 1.5). In 
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absolute numbers and based on a baseline risk of 30% survival at 

two years, this leads to 8.6% more patients (3.1 fewer to 22.2% 

more) surviving with atezolizumab monotherapy than with 

chemotherapy alone and a prolongation of median survival of 3.7 

months (1.1 fewer to 11.8 months more). The certainty of the 

evidence was downgraded for imprecision resulting from the 

pooled estimates crossing the line of no effect and the line of 

appreciable benefit at 0.75. Further downgrading of the evidence 

certainty resulted from considerable therapy switching, with 34.7% 

of patients receiving ICIs in the comparator group of IMpower 110 

upon progression, leading to a potential underestimation of the 

effect. Neither the testing for subgroup differences nor the testing 

for heterogeneity showed a significant difference between the two 

studies, so we did not downgrade for inconsistency.    

 

 PROGRESSION-FREE SURVIVAL 

Compared to chemotherapy, atezolizumab may increase 

progression-free survival (HR 0.63 [95% CI, 0.48 to 0.84]; 2 studies, 

280 participants; low-certainty evidence; Analysis 1.6). At one year, 

16% more people (5.7 to 25.9% more) are alive without disease 

progression if treated with atezolizumab as opposed to 

chemotherapy. In both studies, the outcome assessment was not 

performed by blinded independent review but was investigator-

assessed. Moreover, the confidence interval of the pooled estimate 

crossed the line of appreciable benefit at 0.75, which, together with 

the relatively small sample size, led to concerns regarding 

insufficient power; thus, we downgraded for study limitations and 

imprecision.  

 

HEALTH-RELATED QUALITY OF LIFE 

While publications of both studies (IMbrave 110, IPSOS) provide 

information regarding some quality of life aspects [58, 67], change 

scores of GHS/QoL measured by EORTC QLQ-C30 were only 

reported graphically in the supplement of the IPSOS publication 

and only for the entire ITT population. Consequently, this outcome 

was not further evaluated following our predefined reporting 

requirements.  

 

ADVERSE EVENTS 

Adverse events CTCAE ≥ 3, regardless of treatment attribution, were 

only reported in both studies for the entire ITT population (i.e., 

irrespective of the level of PD-L1 expression by tumour or tumour-

invading immune cells). Overall, atezolizumab monotherapy, 

compared to chemotherapy, may result in little to no difference in 

adverse events (CTCAE ≥ 3) (RR 0.81 [95% CI, 0.54 to 1.22]; 2 studies, 

996 participants; low-certainty evidence; Analysis 1.7). In absolute 

numbers, this translates to 10.9% fewer patients treated with 

atezolizumab monotherapy experiencing adverse events (26.4% 

fewer to 12.6% more). Considering the wide confidence interval 

and open-label trial design, we downgraded for imprecision and 

risk of bias. Substantial heterogeneity was introduced by varying 

patient populations in the included studies and was reflected 

statistically by an I-squared of 90% in the meta-analysis. The 

evidence, therefore, suggests that while the intervention of 

atezolizumab monotherapy may lead to fewer adverse events 

(CTCAE ≥ 3) in younger, overall fitter patients (i.e., ECOG 0-1, fewer 

comorbidities), this advantage may be lost in the elderly/unfit 

population. Since this heterogeneity could plausibly be explained, 

we did not downgrade for inconsistency.  

Cemiplimab 

OVERALL SURVIVAL 

Cemiplimab monotherapy probably results in a large increase in 

overall survival compared to chemotherapy in the first-line 

palliative treatment of NSCLC with high PD-L1 expression, without 

targetable oncogenic driver mutations (HR 0.63 [95% CI, 0.52 to 

0.77]; 1 study, 712 participants; moderate-certainty evidence; 

Analysis 1.8). In absolute terms, this means a 16.7% higher survival 

(9.6 to 23.1% more) at two years, a 16.6% (9.3 to 23.6% more) 

higher survival at three years and a median OS advantage of 8 

months more (4.1 to 12.6 months more), based on the calculation 

of survival differences using the hazard ratio and baseline risk 

estimate in the comparator treatment arm, which was at 13.7 

months median OS. Notably, 56% of participants receiving the 

comparator treatment, upon progression, subsequently received 

ICIs, which, considering the target population of patients to whom 

ICIs would not be available, leads to indirectness and potential 

underestimation of the treatment effect; thus, we downgraded the 

evidence for indirectness.   

 

PROGRESSION-FREE SURVIVAL 

In comparison to platinum-based doublet chemotherapy, 

cemiplimab monotherapy likely results in a large increase in PFS 

(HR 0.56 [95% CI, 0.47 to 0.67]; 1 study, 712 participants; moderate-

certainty evidence; Analysis 1.9). At a follow-up of one year, 16.1% 

more (10.2 to 22.3 more) trial participants receiving cemiplimab 

monotherapy were alive and did not experience disease 

progression, as opposed to participants receiving 

polychemotherapy.  However, with the open-label trial design and 

potential deviations due to contextual bias, the evidence was 

downgraded for study limitations.  

 

HEALTH-RELATED QUALITY OF LIFE 

A total quality of life score was calculated and assessed using the 

EORTC QLQ-C30’s GHS/QoL domain. At one-year follow-up, 

cemiplimab likely results in little to no difference in GHS/QoL 

compared to chemotherapy (MD 5.03 [95% CI, 2.11 to 7.96]; 1 study, 

563 participants; moderate-certainty evidence; Analysis 1.10). Even 

though a statistically significant difference could be shown in the 

study, the mean difference did not reach the MICD of 10. The open-

label trial design and subjective nature of the outcome led to an 

increased risk of bias, which caused us to downgrade the evidence.  

 

ADVERSE EVENTS 

Cemiplimab monotherapy may reduce adverse events (CTCAE ≥ 3), 

irrespective of treatment attribution slightly, when compared to 

SoC chemotherapy (RR 0.89 [95% CI, 0.76 to 1.03]; 1 study, 699 

participants; low-certainty evidence; Analysis 1.11). In absolute 

terms, higher-grade AEs (CTCAE ≥ 3) are experienced by 5.7% fewer 

(12.4 fewer to 1.5% more) patients receiving cemiplimab 

monotherapy as opposed to chemotherapy. The open-label trial 

design with the potential for detection and performance bias and 

the inclusion of the null effect prompted us to downgrade for study 

limitations and imprecision.  

 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

The evidence shows that ICI monotherapy with pembrolizumab, 

atezolizumab, or cemiplimab improves overall survival in patients 

with NSCLC without oncogenic driver mutations but high PD-L1 

expression in the palliative first-line setting compared to 

chemotherapy. We did not identify RCTs directly comparing ICIs to 

one another, and our analysis plan did not encompass conducting 

indirect comparisons. Nevertheless, important clinical 

heterogeneity in trials and the distribution of potential effect 

modifiers would make ranking ICIs in order of effectiveness 

problematic. This, in particular, not only refers to the striking 

difference of participant characteristics in IPSOS compared to 

other studies but also pertains to more subtle variances like the 

exclusion of non-smokers in EMPOWER-Lung 1, which might not 
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only have led to a higher proportion of patients with squamous cell 

histology but also a lower proportion of female trial participants 

being included. In all studies, ICIs led to a reduction in the 

occurrence of adverse events (CTCAE ≥ 3) compared to 

chemotherapy. However, data from one atezolizumab trial (IPSOS), 

which included generally older and less fit NSCLC patients, showed 

that adverse event differences might be less pronounced in this 

patient population. Quality of life improvements, as measured by 

the GHS/QoL, were shown for both pembrolizumab and 

cemiplimab, yet only the former also reached MCID.  

The LHH, counterbalancing the OS gains with the occurrence of 

higher-grade adverse events (AE CTCAE ≥ 3), not assuming 

differential outcome importance, based on the point estimate of 

anticipated absolute effects could not be calculated for 

pembrolizumab, as both showed improvements with 

pembrolizumab monotherapy vs chemotherapy, even if 

accounting for worst-case scenarios (i.e., lower CI for OS, and upper 

CI for higher-grade AE). Similarly, for both cemiplimab and 

atezolizumab, no LHH could be calculated based on the point 

estimates of absolute OS gain and higher-grade AEs. Consequently, 

LHH for the best-case scenarios were not calculable. In the worst-

case scenarios, cemiplimab would be 9.09 times more likely to 

improve survival at two years than cause additional harm (AE 

CTCAE ≥ 3) compared to chemotherapy. The worst-case scenario 

for atezolizumab, considering confidence intervals for both overall 

survival and higher-grade AE crossed the null-effect line, is that the 

choice of atezolizumab over chemotherapy is more likely to cause 

harm by both raising the number of people experiencing higher-

grade AEs and leading to worse survival at two years when 

compared to chemotherapy (not assuming differential outcome 

importance). However, if the data from IPSOS is not included, 

considering the heterogeneity of trial participants, treatment 

tolerance concerning AEs favours atezolizumab.  

The certainty of evidence across comparisons was rated as low to 

moderate. The reasons for downgrading were concerns of 

detection and performance bias in all included studies due to the 

open-label trial design and subjective nature of safety and quality 

of life outcomes, at least in part. Furthermore, we downgraded for 

indirectness, particularly in the case of OS, since a considerable 

proportion of patients in comparator arms received ICIs upon 

progression, which might have led to an underestimation of the 

effect. This is particularly relevant since the review’s defined target 

population consists of patients to whom ICIs were assumed 

unavailable as a treatment option.  

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Three of the included studies also investigated the effect of ICI 

monotherapy in patients with lower PD-L1 expressions (Keynote-

042, IMpower 110, IPSOS). Neither Keynote-042 nor IMpower 110 

showed a statistically significant survival benefit for ICI 

monotherapy with atezolizumab or pembrolizumab if participants 

with high PD-L1 expression were excluded. This points to the 

assumption that the subgroup of patients with high PD-L1 

expression is the main driver of the benefit. However, since our 

initial search of the EMA register in May 2024, the EMA approved 

atezolizumab monotherapy as first-line therapy for use in patients, 

irrespective of their PD-L1 expression, who are ineligible for 

platinum-chemotherapy based on the IPSOS trial. 

 

Generalizability of data for other patient populations or settings 

Our search and analysis focused exclusively on the first-line 

palliative treatment setting for patients without sensitising 

mutations in EGFR or ALK. As evident from the prioritisation table 

listing EMA’s ICI approvals, monotherapy is utilised in both the 

curative adjuvant setting and later palliative treatment lines 

following the failure of chemotherapy or targeted therapies.  Both 

atezolizumab and pembrolizumab are approved for these settings 

as monotherapies [16, 20] based on phase II/III and III RCTs [68-71].  

We limited our search and review to findings of RCTs only, as the 

study design, so we did not search for real-world evidence or non-

randomised clinical trials assessing the safety and efficacy in other 

patient populations. Therefore, except for atezolizumab, the 

applicability of the evidence for ICI monotherapy provided herein 

is mainly restricted to patients with good performance status 

(ECOG 0-1), relatively few comorbidities, without chronic infectious 

diseases like HIV, latent tuberculosis or active hepatitis B or C. 

Moreover, the results presented are not transferable to patients 

with a recent history of systemic treatment requiring autoimmune 

diseases. Furthermore, since patients without a smoking history 

were excluded from the study, it is questionable to which extent 

cemiplimab can be used in such circumstances. Concerning 

atezolizumab, although it was evaluated in a population of patients 

with worse performance status and higher levels of frailty, the 

results of the meta-analysis are not representative of this particular 

cohort with regard to OS and PFS due to their relatively low 

contributing weight. Lastly, as ICIs are approved for NSCLC with 

driver mutations (EGFR, ALK, ROS1) only after the failure of 

targeted therapies, given that all studies included in this review 

considered only patients without such mutations eligible, the 

evidence presented applies solely to NSCLC without sensitising 

mutations.   

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES  

Other ICIs and contradictory findings 

Since our initial search of the EMA register, apart from the earlier 

mentioned inclusion of atezolizumab for patients ineligible for 

platinum-based therapy, no additional ICIs have been authorised 

for use as monotherapy in the palliative first-line setting.  

We conducted a pragmatic search of MEDLINE via PubMed to 

identify studies of ICI monotherapy or ICI-doublets with published 

results for NSCLC in the palliative first-line setting, comparing them 

to established SoC regimens that did not lead to EMA approval or 

were not approved yet. In doing so, we identified one study on 

avelumab (JAVELIN Lung 100; a phase III study), two for the 

combination of ipilimumab/nivolumab (CheckMate 227, eNERGY; 

both phase III studies), two studies evaluating 

tremelimumab/durvalumab, one of which also investigates 

durvalumab monotherapy (NEPTUNE, MYSTIC; both phase III 

studies), and one additional study of durvalumab monotherapy 

(PEARL; a phase III study). [72-78]. All three studies evaluating ICI 

monotherapy either with avelumab or durvalumab although 

numerically indicating longer survival with the intervention, did 

not prove a statistically significant OS benefit for patients with high 

PD-L1 expression (defined as TC ≥ 80% in JAVELIN Lung 100, TC ≥ 

50% in MYSTIC and TC ≥ 25% in PEARL). For the combination of 

tremelimumab/durvalumab, neither NEPTUNE nor the MYSTIC 

study could prove a statistically significant survival benefit. 

However, results for the subgroup of patients with high PD-L1 

expression were only available from the MYSTIC trial. The two 

studies investigating the combination of ipilimumab/nivolumab 

differed from one another in that eNERGY, similarly to IPSOS, was 

conducted in patients with ECOG performance status of 2 or higher 

or aged ≥ 70 years but were deemed fit for a carboplatin-based 

doublet, while CheckMate 227 only included participants with 

ECOG ≤ 1. In neither study was PD-L1 expression an eligibility 

criterion. In Checkmate 227, a statistically significant benefit was 

observed for patients with PD-L1 ≥ 1% and patients with PD-L1 ≥ 
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50% regarding OS. However, since patients were only stratified 

based on PD-L1 expression in general but not the degree of PD-L1 

expression, this might have affected the resulting subgroup 

analysis, limiting their interpretability. In addition, the authors 

noted a violation of the proportional hazard assumption, which is 

why the presented effect estimates might be misinterpreted. 

According to the ESMO-MCBS, the combination of 

ipilimumab/nivolumab appears to show substantial benefit, 

denoted by a score of four as a treatment regimen in patients with 

PD-L1 ≥ 1% expression. While approval was granted by the FDA for 

this regimen, it was not included by the EMA, which is why the 

prioritisation framework did not capture it. The eNERGY trial was 

stopped early after an interim analysis showed no survival benefit 

in the intervention group over chemotherapy. With only eleven 

participants included in the study who had PD-L1 expression ≥ 

50%, the interpretative strength of results for this subgroup is very 

limited.  

 

CONCLUSION 

Immune-checkpoint inhibitors as monotherapy used in the first-

line palliative treatment of NSCLC without oncogenic-driver 

mutations and high PD-L1 expression likely result in considerable 

survival benefits, even at long-term, less higher-grade adverse 

events and a tendency for better quality of life, when compared to 

chemotherapy. As evident from the analysed studies, this effect, 

however, depends on carefully considering patients' eligibility for 

treatment and PD-L1 expression status. Accounting for the effect of 

treatment switching, with patients receiving ICIs upon progression 

if the first-line treatment was chemotherapy, leads to less certainty 

in the presented effect estimates but raises the certainty in the 

benefit of the intervention. Nevertheless, considering that other 

ICIs, apart from the preselected agents for this review, failed to 

prove a statistically significant superiority over chemotherapy, this 

points to intra-class differences limiting their interchangeability.  

 

Immunochemotherapy 

Included studies and participants 

For a detailed description of studies, see the Characteristics of 

included studies tables. Here, we provide a brief overview.  

Four ICI-based treatment combinations met our prioritisation 

criteria. Thereof, two were combinations of a single ICI, 

pembrolizumab or cemiplimab, together with platinum-based 

chemotherapy, and two were ICI doublets of PD-(L)1/CTLA-4 

partnerings together with chemotherapy, namely 

ipilimumab/nivolumab and durvalumab/tremelimumab. For 

these, we found a total of six studies fitting our criteria. Aside from 

pembrolizumab-based combinations, for which we identified three 

eligible studies, Keynote-021 [79, 80], Keynote-189 [81-83], and Keynote-

407 [84-86], only one RCT for each other ICI-based combination 

therapy qualified for further inclusion: EMPOWER-Lung 3 for 

cemiplimab-based combinations [87-89], CheckMate 9LA for 

ipilimumab/nivolumab-based treatment [90-92], and 

durvalumab/tremelimumab regimens were studied in POSEIDON 
[93, 94].  

 

All five studies were global multicentre phase 3 RCTs, except for 

Keynote-021, which was a phase 1/2 RCT. Three studies were 

conducted with double-blinding, comparing ICI-based regimens to 

an active chemotherapeutic backbone and placebo. Studies 

investigating ICI-doublets, i.e., POSEIDON and CheckMate 9LA had 

an open-label design. Keynote-021 was unblinded as well. All 

studies followed the same basic structure of comparing the 

addition of an ICI or ICI-doublet to platinum-based chemotherapy 

with platinum-based chemotherapy without an 

immunotherapeutic partner. In all studies, only patients with an 

ECOG performance status of 0-1, adequate organ function and 

relatively few comorbidities not precluding platinum-based 

chemotherapy were eligible for participation. Patients with active 

or a history of systemic treatment requiring autoimmune diseases, 

a history of HIV or active hepatitis B or C were excluded. 

Prerequisites concerning the tumour type were negative molecular 

tests for driver mutations in EGFR and ALK, with the addition of 

ROS1 in EMPOWER-Lung 3. In Keynote-407, which was conducted 

exclusively in NSCLC with squamous cell histology, considering the 

rare co-occurrence of driver mutations, molecular aberration 

testing was not mandated. The other two pembrolizumab studies 

only included non-squamous cell NSCLC participants. In studies of 

other ICIs, participants with either histology were eligible. In none 

of the trials did inclusion rely on the PD-L1 expression status. Age 

limits were uniformly set at 18 years, without an upper age cut-off. 

Eligibility criteria regarding smoking status and CNS metastases 

were similar in all studies. Participants with CNS metastases could 

be included, provided radiological stability after treatment and 

corticosteroids have been tapered out. Studies including both, 

participants with squamous and non-squamous histology 

stratified their randomisation accordingly. Stratification in all 

studies was based on PD-L1 tumour expression as either above or 

below 1%. The exception was POSEIDON, where participants were 

stratified by PD-L1 levels above or below 50%, and EMPOWER-Lung 

3, which grouped participants into categories of less than 1%, 1-

50%, and 50% or higher. Further stratification criteria based on the 

choice of chemotherapeutic agents: cisplatin vs carboplatin in 

Keynote-189 and the choice of the taxane agent in Keynote-407. 

Additional criteria were smoking status in Keynote-189 and sex in 

CheckMate 9LA.  

 

Pembrolizumab-based treatment combinations were studied in 

1298 participants in total (Keynote-021, Keynote-189, Keynote-

407), cemiplimab-based regimens in 466 patients, and ICI-doublet 

additions to platinum-chemotherapy in 719 participants and 675 

participants in CheckMate 9LA and POSEIDON respectively. Across 

studies, the median age of participants was approximately 64 

years. In terms of the gender distribution of trial participants, a 

significant variance was observed across studies. For instance, 

EMPOWER-Lung 3 included only 16.1% female patients, whereas 

Keynote-021 had the most female patients, with 60.9% across the 

treatment arms of cohort G1. However, when combining all three 

pembrolizumab studies—bearing in mind that trial entry was 

histology-selective—the proportion of female participants 

averages out at 33.3%, thus aligning more closely with the 

proportion of female participants in CheckMate 9LA at 30% and 

23.4% in POSEIDON. Concerning the distribution of histologic 

subtypes, the proportion of patients with squamous cell histology 

ranged from 31% in CheckMate 9LA to 43.1% in pembrolizumab 

studies combined. Never-smokers were evenly distributed across 

studies, ranging from 7.3% in Keynote-407 to 25% in Keynote-021, 

mirroring expected findings regarding tumour cell histology. 

Between-group differences of more than 10% were noted 

regarding smoking history in Keynote-021, of 25% vs 14% in the 

intervention and comparator arms, respectively. The proportion of 

participants with brain metastases ranged from 7.8% in Keynote-

407 to 17.5% in Keynote-189.  
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The longest reported median length of follow-up in trial 

publications was for Keynote-189 (at 64.6 months) and POSEIDON 

(at 63.4 months). The median follow-up length in EMPOWER-Lung 

3 was only 28.4 months. However, the study was closed early due 

to proven survival benefit by the independent data monitoring 

committee (IDMC).  

 

The pharmaceutical industry funded all studies: Merck Sharp & 

Dohme LLC funded the pembrolizumab trials (Keynote-021, 

Keynote-407, Keynote-189); Regeneron Pharmaceuticals and 

Sanofi funded the cemiplimab study (EMPOWER-Lung 3); Bristol 

Myers Squibb funded the study on ipilimumab/nivolumab 

combination regimens (CheckMate 9LA); and AstraZeneca funded 

the durvalumab/tremelimumab study (POSEIDON).  

Interventions and comparisons 

The chemotherapeutic regimen administered to participants in 

both the intervention and comparator arms was consistent across 

studies, utilising a platinum-based backbone, with either cisplatin 

at 75 mg/m² or carboplatin AUC 5 to 6, paired with a histology-

specific chemotherapeutic agent: pemetrexed at 500 mg/m² for 

non-squamous histology only, gemcitabine at 1000 to 1250 mg/m², 

paclitaxel at 200 mg/m², or nab-paclitaxel at 100 mg/m². All 

treatments were given in three-week cycles on day 1, except for 

gemcitabine, which was administered on days 1 and 8 of each 

cycle, and nab-paclitaxel, which was given on days 1, 8, and 15. 

Except for CheckMate 9LA, where the number of chemotherapeutic 

cycles in the intervention arm was reduced to two, 

immunochemotherapy was administered for a total of four to six 

cycles across the studies. In all studies, pemetrexed maintenance 

was mandated or chosen by investigators every three to four weeks 

after completing polychemotherapy. In contrast to CheckMate 9LA, 

where the option of pemetrexed maintenance was limited to 

participants in the comparator arm, those receiving verum therapy 

could also receive pemetrexed maintenance concurrently, 

provided they had a non-squamous tumour cell histology.  

Outcomes of interventions 

While varying in being addressed as primary or secondary 

outcomes, all studies reported OS and PFS by independent review 

and published data on safety analyses. Quality of life assessments 

were mainly published separately. Aside from Keynote-021, which 

did not plan to address quality of life, and POSEIDON, which only 

reported quality of life as a time-to-event outcome, i.e., the time to 

deterioration, and did not report change scores from baseline, 

reporting on the outcome was sufficient to be included in further 

analysis.  

Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding document section.  

 

ALLOCATION (SELECTION BIAS) 

All studies used an Interactive Response System or interactive Web 

Response System to randomise participants. While there were 

slight differences in baseline characteristics between the 

intervention and control arms of studies, these were observed in 

studies with a relatively small number of participants or in those 

where randomisation was not stratified by these factors, 

suggesting that they could have occurred by chance. 

Consequently, we judged the risk of selection bias as low in all 

studies.   

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS) 

Regardless of blinding, considering the objective nature of OS and 

the independent review of progression for PFS across all studies, 

we deemed the risk of performance and detection bias for these 

outcomes to be low. However, as quality of life assessment and 

adverse event reporting and recording are partly subjective and 

prone to bias, we rated bias as high for the open-label studies of 

Keynote-021, CheckMate 9LA, and POSEIDON.  

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow was adequately reported in all studies. 

Regarding safety and survival outcome analysis, no relevant 

attrition was noted; therefore, we rated the risk of bias as low for all 

studies. Compliance rates for completing PRO questionnaires were 

above 80% in CheckMate 9LA, EMPOWER-Lung 3, and Keynote-407, 

so we rated the risk of attrition bias as low for these studies. In 

POSEIDON, compliance data indicated significant attrition; 

consequently, we judged the risk of bias as high. Although 

compliance in Keynote-189 was sufficient up to week twelve, a 

drop was observed, which was more pronounced in the 

comparison group, suggesting differential attrition. Thus, we rated 

this risk of attrition bias as unclear.  

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocols were accessible for all studies, and the 

predefined outcomes of interest were reported adequately, which 

led us to assess the risk of reporting bias as low for all studies.  

 

Effects of interventions 

See the summary of findings tables: Pembrolizumab-based 

treatment compared to SoC in oncogenic driver wild-type NSCLC, 

irrespective of PD-L1 expression; Cemiplimab-based treatment 

compared to SoC in oncogenic driver wild-type NSCLC, 

irrespective of PD-L1 expression; Ipilimumab/nivolumab-based 

treatment vs SoC in oncogenic driver wild-type NSCLC, 

irrespective of PD-L1 expression; Durvalumab/tremelimumab-

based treatment vs SoC in oncogenic driver wild-type NSCLC, 

irrespective of PD-L1 expression 

Pembrolizumab-based treatment regimens 

OVERALL SURVIVAL 

Pembrolizumab-based treatment regimens in NSCLC without EGFR 

or ALK driver mutations, irrespective of their PD-L1 expression, 

likely increase overall survival compared to polychemotherapy in 

the palliative first-line treatment setting (HR 0.66 [95% CI, 0.58 to 

0.74]; 3 studies, 1298 participants; moderate-certainty evidence; 

Analysis 2.1). This benefit was observed for both patients with non-

squamous and squamous histology, with the analysis results 

showing no significant heterogeneity (I-squared of 0%) or a notable 

subgroup effect. This translates to a survival benefit of 15.1% more 

individuals surviving at two years (11 to 19.6% more) and 12.1% at 

five years (8.3 to 16.5% more). Calculating the median OS 

difference based on the pooled hazard ratio and baseline risks in 

the control arms reveals a 6.3 month (4.3 to 6.9 months more) 

longer median OS with treatment integrating ICIs than without. 

However, considering that more than half of patients receiving 

control treatment upon progression received ICIs, the effect may 

be underestimated; therefore, we downgraded for indirectness.  

 

PROGRESSION-FREE SURVIVAL 

Treatment with pembrolizumab-based combination regimens in 

NSCLC, irrespective of PD-L1 expression, results in a large increase 

in progression-free survival compared to polychemotherapy only 

(HR 0.55 [95% CI, 0.48 to 0.64]; 3 studies, 1298 participants; high-
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certainty evidence; Analysis 2.2). At one year follow-up, this leads 

to 21.4% more (15.9 to 26.3% more) people surviving without 

disease progression.  

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life was assessed using the EORTC QLQ-C30 and QLQ-

LC13 at different intervals across two studies. Pembrolizumab-

based treatment may result in little to no difference in GHS/QoL at 

a median of 19.3 weeks, based on no significant difference in least-

squares mean changes scores from baseline (MD 5.00 [95% CI, 2.13 

to 7.87]; 2 studies, 1156 participants; moderate-certainty evidence; 

Analysis 2.3). Considering the proportion of participants excluded 

from analysis and potential attrition bias, we downgraded the 

evidence for risk of bias.  

 

ADVERSE EVENTS 

Grade ≥ 3 adverse events according to CTCAE were observed in 

5.2% more (ranging from 0 to 10.3% more) participants receiving 

pembrolizumab-containing treatment compared to those not 

receiving an ICI. Pembrolizumab-based immunochemotherapy 

may result in little to no difference in higher-grade adverse events 

when compared to chemotherapy (RR 1.08 [95% CI, 1.00 to 1.16]; 3 

studies, 1286 participants; moderate-certainty evidence; Analysis 

2.4). We downgraded the certainty in the evidence due to 

imprecision.  

 

Cemiplimab-based treatment regimens 

OVERALL SURVIVAL 

Cemiplimab-containing treatment regimens likely increase overall 

survival compared to standard of care in NSCLC, irrespective of PD-

L1 expression (HR 0.65 [95% CI, 0.51 to 0.82]; 1 study, 466 

participants; moderate-certainty evidence; Analysis 2.5). This 

translates to an estimated 15.7% more individuals surviving at two 

years (7.2 to 24.3% more), and a median OS increase of 6.9 months 

(2.8 to 12.4 months more), based on a baseline risk of 12.9 months. 

We downgraded the certainty of evidence for imprecision as the 

confidence interval crossed the threshold of appreciable benefit at 

0.75. Considering that only 15% of participants received ICIs upon 

progression in the control arm, the certainty of evidence was not 

downgraded for indirectness. A potential reason for this 

comparatively low proportion was that the trial was stopped early.  

 

PROGRESSION-FREE SURVIVAL 

Treatment with cemiplimab-based regimens results in a large 

increase in PFS compared to chemotherapy only (HR 0.55 [95% CI, 

0.44 to 0.68]; 1 study, 466 participants; high-certainty evidence; 

Analysis 2.6). In absolute terms, this leads to an estimated 20.5% 

more people surviving without disease progression (12.8 to 28.7% 

more) at one year. We did not downgrade the certainty in the 

evidence for this outcome.  

 

HEALTH-RELATED QUALITY OF LIFE 

Cemiplimab-based treatment may result in little to no difference in 

GHS/QoL compared to chemotherapy in oncogenic-driver wild-

type NSCLC at 24 months from baseline (MD 0.61 [95% CI, -2.23 to 

3.45]; 1 study, 466 participants; high-certainty evidence; Analysis 

2.7). We did not downgrade the certainty of evidence for this 

outcome.  

 

ADVERSE EVENTS 

Grade ≥ 3 adverse events were observed in 12.2% more (1.9 to 

25.4% more) participants receiving cemiplimab-containing 

treatment compared to those receiving the comparator treatment 

(RR 1.39 [95% CI, 1.06 to 1.81]; 1 study, 465 participants; moderate-

certainty evidence; Analysis 2.8). Consequently, cemiplimab-based 

regimens are likely to increase the incidence of higher-grade 

adverse events, regardless of treatment attribution, in comparison 

to chemotherapy alone. The certainty of the evidence was 

downgraded to moderate due to imprecision, as the confidence 

interval was wide and crossed the line of appreciable harm at 1.25, 

resulting in uncertainty about the effect size.   

 

Ipilimumab/nivolumab-based treatment regimens 

OVERALL SURVIVAL 

Ipilimumab/nivolumab combined with two cycles of platinum-

based doublet chemotherapy likely increases overall survival (OS) 

compared to chemotherapy alone (HR 0.74 [95% CI, 0.63 to 0.87]; 1 

study, 719 participants; low-certainty evidence; Analysis 2.9). In 

absolute terms, this translates to 10.9% more individuals surviving 

at 2 years (ranging from 5 to 16.8% more) and 8.5% more at 5 years 

(from 3.7 to 13.9% more), with a median OS increase of 3.9 months 

(1.6 to 6.5 months more). The certainty of the evidence was low due 

to indirectness, with 36% of patients in the control arm receiving 

subsequent immunotherapy, which may have underestimated the 

effect. Additionally, imprecision was noted, as the confidence 

interval crossed the threshold for appreciable benefit at 0.75.  

 

PROGRESSION-FREE SURVIVAL 

Regimens containing ipilimumab and nivolumab likely increase 

progression-free survival compared to standard of care (HR 0.70 

[95% CI, 0.59 to 0.83]; 1 study, 719 participants; moderate-certainty 

evidence; Analysis 2.10). At one year, this results in an estimated 

12.3% more patients alive without disease progression (ranging 

from 6.2 to 18.5% more). The certainty of the evidence was 

downgraded due to imprecision, as the confidence interval crosses 

the line of appreciable benefit at 0.75.  

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life outcomes were assessed using different outcome 

measures. Following the prioritisation of outcome measures for 

QoL assessment, the LCSS 3-IGI scale was selected, for which 

change scores from baseline were presented up until two years of 

follow-up. Compared to treatment regimens without ICI, the 

addition of ipilimumab/nivolumab may result in little to no 

difference in quality of life, as measured by the LCSS 3-IGI scale (MD 

4.7 [95% CI, -3.26 to 12.66]; 1 study, 646 participants; moderate-

certainty evidence; Analysis 2.11). Because of the potential risk of 

performance and detection bias, the certainty of the evidence for 

the outcome was downgraded to moderate. 

 

ADVERSE EVENTS 

Ipilimumab/nivolumab-based treatment regimens may slightly 

increase the number of people experiencing higher-grade AEs 

(CTCAE ≥ 3) compared to chemotherapy (RR 1.21 [95% CI, 1.05 to 

1.40]; 1 study, 707 participants; low-certainty evidence; Analysis 

2.12). In absolute numbers, this leads to 9.8% more people 

experiencing higher-grade AEs (2.3 to 18.7% more). The certainty of 

evidence was downgraded to low due to imprecision, with the 

confidence interval crossing the line of appreciable harm at 1.25 

and due to the risk of detection and performance bias, considering 

the open-label trial design. 

 

Durvalumab/tremelimumab-based treatment regimens 

OVERALL SURVIVAL 

Treatment regimens featuring the durvalumab/tremelimumab 

doublet may slightly increase OS compared to chemotherapy 

without ICIs (HR 0.77 [95% CI, 0.65 to 0.92]; 1 study, 675 

participants; low-certainty evidence; Analysis 2.13). This results in 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  36 

 

an additional 9.2% patient survival (2.8 to 15.4% higher) at 2 years 

and 5.8% at 5 years (1.6 to 10.6% higher). The median OS, based on 

a baseline risk of 11.7 months, derived from the control group of 

POSEIDON, is increased by 3.5 months (1 to 6.3 months more).  The 

low certainty in the evidence arises from indirectness, given that 

over 30% of control patients received ICIs upon disease 

progression, which may underestimate the effect, and imprecision, 

as the confidence interval crosses the threshold for appreciable 

benefit at 0.75.  

 

PROGRESSION-FREE SURVIVAL 

Durvalumab/tremelimumab-containing regimens likely increase 

PFS compared to chemotherapy only (HR 0.72 [95% CI, 0.60 to 

0.86]; 1 study, 675 participants; moderate-certainty evidence; 

Analysis 2.14). At one year, this translates to an additional 10% 

more patients achieving PFS (4.3 to 16.4% more). The certainty of 

the evidence for this outcome was downgraded due to imprecision.  

 

HEALTH-RELATED QUALITY OF LIFE 

Although patient-reported outcomes and quality of life were 

assessed within the trial, results of global or total scores were not 

reported as mean change from baseline score and thus not 

addressed further within this review.  

 

ADVERSE EVENTS  

Compared to chemotherapy alone, durvalumab/tremelimumab-

including combinations may result in little to no difference in grade 

3 or higher adverse events (RR 1.05 [95% CI, 0.92 to 1.21]; 1 study, 

664 participants; moderate-certainty evidence; Analysis 2.15). The 

absolute difference was 2.7% more individuals experiencing such 

adverse events (4.3 fewer to 11.3% more) if receiving the ICI 

doublet. The decrease in the certainty of evidence resulted from 

the open-label trial design, which potentially introduced detection 

and performance bias. 

 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

The combination of chemotherapy with single ICIs such as 

pembrolizumab or cemiplimab, or with ICI doublets like 

ipilimumab/nivolumab or durvalumab/tremelimumab leads to 

various degrees of survival benefit, ranging from slight to moderate 

when compared to treatment regimens that do not include ICIs in 

the palliative first-line treatment of NSCLC without driver 

mutations and regardless of PD-L1 expression. However, at the 

same time, evidence suggests a slight increase in the occurrence of 

higher-grade adverse events if ICIs are added. Across studies, 

quality of life, as measured by global health assessment scales or 

disease-specific instruments did not appear to be substantially 

worsened or improved when comparing ICI-based regimens to 

chemotherapy alone.  

 

Counterbalancing higher-grade AEs and OS gains via calculation of 

the LHH, not assuming differential outcome importance, 

pembrolizumab-containing treatment is 3.0 times more likely to 

improve survival at 2 years than cause higher-grade AEs (CTCAE ≥ 

3) (worst-case scenario: 1.1x, i.e., as likely; best-case scenario: not 

estimable because the lower AE boundary crosses the null effect 

line) when compared to chemotherapy only. Cemiplimab-based 

treatments in the same setting are 1.3 times more likely to improve 

2-year survival than increase the number of people experiencing 

higher-grade AEs (worst-case scenario: 3.3 times more likely 

harmed by experiencing higher-grade AEs than helped by 

improvement of survival at 2 years; best-case scenario: 12.8 times 

more likely helped by improved survival at 2 years than 

experiencing additional higher-grade AEs) compared to 

chemotherapy. Treatment with ipilimumab/nivolumab-based 

regimens is 0.9 times more likely to increase survival at two years 

than cause additional harm (worst-case scenario: 3.3 times more 

likely harmed; best-case scenario: 2.8 times more likely helped) 

when compared to chemotherapy. Combinations involving 

durvalumab and tremelimumab are 3.0 times more likely to 

improve survival at two years compared to chemotherapy, rather 

than causing additional harm in the form of additional higher-

grade adverse events (worst-case scenario: 3.3x more likely to 

experience harm by additional higher-grade AEs than have 

improvements in survival at 2 years; best-case scenario: not 

estimable because the lower boundary crosses the null effect line).  

 

Across comparisons and outcomes, the certainty of evidence was 

rated as low to high. Particularly regarding the overall survival 

outcome, the reason for downgrading was indirectness, which 

resulted from a substantial proportion of trial participants in 

control arms receiving ICIs upon progression. Assuming 

improvement of outcomes with ICIs, this switching of treatments 

upon progression might have led to an underestimation of the 

effect size. Further reasons for downgrading were the imprecision 

of the effect estimates, their confidence intervals, and the risk of 

detection and performance bias in open-label trials for safety and 

QoL outcomes.  

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Participant eligibility for study entry was independent of their 

tumour’s PD-L1 expression status across all evaluated studies for 

this indication. Nevertheless, due to the stratification of 

participants in all studies based on varying PD-L1 expression levels, 

subgroup analyses were conducted in all but Keynote-021, owing 

to its small sample size. In addition to analyses across different PD-

L1 expression levels, subgroup analyses were also performed by 

histological type. In CheckMate-9LA, POSEIDON, and EMPOWER-

Lung 3, which included both patients with squamous cell and non-

squamous cell tumour histologies, subgroup analyses revealed 

statistically significant findings favouring ICI-based treatment in all 

studies except for the subgroup of patients with squamous cell 

histology in POSEIDON. PD-L1 subgroup analyses were categorised 

as PD-L1 < 1%, PD-L1 ≥ 1%, PD-L1 1-50%, PD-L1 < 50%, and PD-L1 

≥ 50%, with slight variations across studies. The most consistent 

reporting was available for the PD-L1 ≥ 50% and PD-L1 < 1% 

subgroups. In most studies, statistical significance favoured ICI-

based treatment in the subgroup of patients with PD-L1 ≥ 50%, 

apart from CheckMate 9LA. In most studies, subgroup analyses for 

PD-L1 < 1% did not demonstrate statistical significance for overall 

survival, except in CheckMate 9LA and Keynote-189. This was 

particularly true for EMPOWER-Lung 3, which potentially has also 

led to slight differences in the approval texts by the EMA and FDA, 

as the former only approved the regimen for patients with PD-L1 ≥ 

1%. Overall, the evidence from the included studies implies a 

dependence of the beneficial effect of ICIs on PD-L1 positivity. 

However, as demonstrated in CheckMate 9LA, where 

counterintuitively, the subgroup analysis in patients with PD-L1 ≥ 

50% was negative, while other subgroups reached statistical 

significance, their interpretability is limited by the loss of statistical 

power. 

 

Generalisability of data for other patient populations or settings 

In addition to its use in the palliative first-line setting, 

immunochemotherapy with nivolumab or pembrolizumab is also 

approved in the curative, neoadjuvant setting based on results 
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from CheckMate 816, CheckMate 77T and Keynote-671 [95-97], which 

are all phase III RCTs.  

Since our review was limited to RCTs, and the eligibility criteria of 

the included studies were narrowly defined, the generalisability 

and applicability of the findings are restricted to patients with 

oncogenic-driver wild-type NSCLC, a good performance status, an 

ECOG of 0 or 1, few comorbidities, no chronic viral or bacterial 

infections, and those able to tolerate platinum-based doublet 

chemotherapy. Importantly, considering that patients with a 

history of autoimmune disease were excluded from enrolment, the 

data cannot be applied to this cohort. Since we did not identify 

studies investigating immunochemotherapy in the palliative first-

line setting for patients regardless of their driver mutational status, 

apart from those with squamous cell histology, no generalisations 

regarding treatment effects in patients with NSCLC of non-

squamous histology can be made, remaining agnostic of their 

driver mutation status. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES 

Other ICIs and contradictory findings 

During prioritisation, we excluded treatment regimens involving 

atezolizumab from further review as they did not satisfy the 

defined ESMO-MCBS threshold. Nevertheless, several studies 

examining atezolizumab in combination with a platinum-based 

doublet, with or without the addition of bevacizumab (IMpower 

130, IMpower 131, IMpower132, IMpower 150, IMpower 151), led to 

the regulatory approval of such regimens in the palliative first-line 

treatment setting [98-102]. However, OS outcomes varied across 

studies in that no statistically significant survival benefit could be 

observed in three of the trials. A similar case was observed with 

nivolumab-based regimens, without ipilimumab. While in 

CheckMate 227, no significant difference in overall survival was 

noted in patients with non-squamous histology compared to 

chemotherapy, the TASUKI-52 study observed a significant 

improvement in survival [103, 104]. Although both studies were phase 

III trials, they differed in that the experimental regimen in TASUKI-

52 additionally included bevacizumab and had all study sites 

located in East Asia, unlike the global distribution of sites in 

CheckMate 227. Durvalumab, given without its CTLA-4 inhibiting 

partner alongside SoC in the POSEIDON trial, did not achieve a 

statistically significant improvement in survival, similar to 

nivolumab and ipilimumab in the CheckMate 227. 

The pragmatic search, conducted to identify studies of ICI and 

chemotherapy combinations in the palliative first-line setting of 

NSCLCs, not part of our review’s search strategies, identified two 

phase III studies comparing different ICI-based regimens to one 

another, namely pembrolizumab with ipilimumab/nivolumab 

(NIPPON) and pembrolizumab with dostarlimab (PERLA) [105, 106]. In 

both studies, similar efficacy regarding overall survival was noted. 

However, in NIPPON, a higher number of adverse events were 

noted with the ipilimumab/nivolumab plus chemotherapy than 

with the pembrolizumab-chemotherapy combination.  

Since our initial search of the EMA register, three additional ICI-

based combination regimens were approved and, according to our 

predefined criteria, would have qualified for further review, 

considering an ESMO-MCBS of 4 or higher. These include approvals 

for tislelizumab together with a platinum-based doublet in 

squamous and non-squamous cell NSCLC and sugemalimab in 

addition to a platinum-based doublet in oncogenic driver-negative 

NSCLC.  

 

CONCLUSION 

The combination of ICIs with chemotherapy in the treatment of 

NSCLC without driver mutations and regardless of PD-L1 

expression likely increases overall survival, even in the long term, 

based on median follow-ups across most of the included studies of 

around five years. However, a tendency to a higher occurrence of 

adverse events poses a risk, which dictates a careful patient 

selection. Similar to studies of ICI monotherapy in NSCLC, a 

substantial number of participants who received control treatment 

switched to ICIs upon progression, which introduced indirectness 

and uncertainty in the point estimate, which, assuming a beneficial 

impact, might have led to an underestimation. With agents like 

durvalumab or nivolumab, without their CTLA-4 partners not 

showing survival gains, the interchangeability of ICIs in this 

indication is questionable.  

Combined with the small number of trials per comparison and 

varying participant characteristics, cross-study comparisons are 

of limited value and preclude ranking regimens by efficacy. 
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Head and neck squamous cell carcinoma 

Prioritisation and search results 

We identified three EMA approvals for two ICIs in the treatment of 

squamous cell carcinoma of the head and neck: pembrolizumab 

and nivolumab. Thereof, only one, namely pembrolizumab met our 

prioritisation criteria of being investigated in the palliative first-line 

treatment setting and having an MCBS of 4 or higher. The other two 

approvals were for pembrolizumab and nivolumab, both in the 

palliative second-line, as monotherapy.  

 

 

PRIORITISATION  

ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Pembrolizumab P1 NR Pembrolizumab + CTx 4 Yes – 

Pembrolizumab P2 50% Monotherapy 3 Yes – 

Nivolumab P2 NR Monotherapy 5 Yes – 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

A search strategy building on search terms for pembrolizumab and 

head and neck squamous cell carcinoma was constructed by the 

information specialist. The search conducted in the MEDLINE and 

CENTRAL databases yielded a total of 1047 record hits. Following 

deduplication and use of the Cochrane RCT classifier, 540 records 

were screened for relevant reports. After title and abstract 

screening 39 reports underwent full-text screening. Two studies 

were excluded, not meeting our predefined criteria, investigating 

pembrolizumab monotherapy in the palliative first-line setting: 

Keynote-669 [107] and ELDORANDO [108]. Only one study, Keynote-048 

(NCT02358031) was consequently included for further analysis [109-

112].  

 

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies. Here, we provide a brief overview.  

 

Keynote-048 was a phase 3, three-armed, open-label multicentre 

trial that investigated pembrolizumab monotherapy or 

pembrolizumab combined with either cisplatin or carboplatin and 

5-fluorouracil comparing it to the EXTREME regimen of platinum-

chemotherapy combined with 5-fluorouracil and cetuximab. Key 

eligibility criteria of the study were a primary tumour location of 

either in the oropharynx, oral cavity, larynx or hypopharynx, an age 

of 18 years or older, an ECOG performance status of 0 or 1, and 

adequate organ function. Pateints with progressive disease within 

six months of curatively intended systemic therapy, need for 

systemic corticosteroid therapy, untreated or active CNS 

metastases, an active autoimmune disease, requiring systemic 

therapy within the last two years, a history of HIV or active hepatitis 

B or C were excluded.  

 

A total of 882 participants underwent randomisation, stratified 

based on PD-L1 expression as higher or lower than 50%, their HPV 

status and performance status. Of those, 301 received 

pembrolizumab monotherapy, 281 pembrolizumab and 

chemotherapy, and 300 were allocated to reiceive the standard of 

care comparator treatment. The median age of participants across 

treatment arms was 61.3 years, with a female proportion of 16.7%. 

PD-L1 expression CPS ≥ 1 was equally distributed in intervention 

and comparator arms, found in approximately 85% of participants. 

The main tumour location was the oropharynx with 38-40%. HPV 

p16 positivity was seen in 21-22% of participants and a similar 

proportion of patients included were never-smokers. No 

substantial between-group differences in patient characteristics 

could be noted. Considering that only the pembrolizumab-

chemotherapy combination satisfied our inclusion criteria, data 

extraction solely focused on the comparison of pembrolizumab-

chemotherapy to cetuximab-chemotherapy.  

 

The longest median follow-up reported was 45 months for OS and 

11.9 months for PFS across treatment arms.  

 

The study was funded by Merck Sharp & Dohme LLC.  

 

Interventions and comparisons 

Pembrolizumab was given intravenously at 200mg on day one of 

each 3 weeks cycle together with cisplatin at 100 mg/m2 or 

carboplatin AUC 5 and 5-fluorouracil at 1000 mg/m2/day 

continuous infusion from day one to four.  

Patients in the comparator arm received the same chemotherapy 

backbone, but instead of pembrolizumab received cetuximab at 

400 mg/m2 at first dose, followed by 250 mg/m2 at weekly intervals.  

Identification of studies via databases 
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databases: 

• MEDLINE (n = 664) 

• CENTRAL (n = 383) 
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• Duplicates (n = 73) 

• RCT classifier (n = 434) 
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Reports excluded (n = 21) 

• Wrong design (n = 2) 

• No approval (n = 19) 

Studies included in review  

(n = 1) 

Reports of included studies  

(n = 18) 

 

Figure 8. PRISMA flow diagram: HNSCC 
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Treatment was planned for a maximum of six cycles, followed by 

continuation of pembrolizumab for up to 35 cycles. Cetuximab was 

continued until disease progression or unacceptable toxicity.  

Outcomes of interventions 

All prespecified outcomes of interest were planned to be assessed 

in Keynote-048 as primary outcomes (PFS by blinded independent 

central reivew) or secondary outcomes (OS, safety analysis – 

adverse events, mean change from baseline GHS/QoL) and 

reported in different trial publications. Further PRO assessments in 

Keynote-048 were planned as exploratory outcomes using the 

PROMs of EORTC QLQ-C30, EQ-5D, and EORTC QLQ-H&N35. Upon a 

protocol amendment, while the study was ongoing OS was 

promoted to a co-primary outcome. Another noticeable change 

was the inclusion of analyses by different PD-L1 expression level 

subgroups.  

 

Risk of bias 

The risk of bias in included studies is summarized in the respective 

section.  

ALLOCATION (SELECTION BIAS) 

Adequate randomisation methods were used in Keynote-048, 

employing an interactive voice and web response system. No 

significant differences in participant baseline characteristics were 

noted that could not be attributable to chance. Therefore, we 

judged the risk of selection bias to be low.  

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

In Keynote-048, adequate methods of allocation were used. Bias 

risk derived from the open-label design was judged as low for the 

objective outcomes of OS and PFS since radiological response was 

assessed by a blinded independent central review (BICR). The 

unblinded study design led to a judgement of high risk of 

performance and detection bias for quality of life and safety 

assessment. 

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow was adequately reported in Keynote-048 

without suggesting a significant incompleteness of data for safety 

and survival outcomes. An intention-to-treat analysis was 

performed; thus, we judged the risk of attrition bias to be low. For 

quality of life outcomes, although completion rates of 

questionnaires were similar between the pembrolizumab-

chemotherapy and cetuximab-chemotherapy groups at week 15, 

adherence, while reported as ≥ 79%, it is unclear to what extent 

non-differential data missingness affected the outcome. Therefore, 

we assessed the quality of life outcome as unclear regarding 

attrition bias. 

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocol was accessible, and the predefined outcomes of 

interest were adequately reported. However, considering that 

stratification was based on high vs low PD-L1 expression and 

analysis based on PD-L1 CPS ≥ 1 was introduced by protocol 

amendment, it is unclear to which extent these changes resulted 

from knowledge of the results. Since the proportion of participants 

with PD-L1 CPS < 1 was relatively small, we judged the risk of 

reporting bias as unclear.  

Effects of interventions 

See the summary of findings: Pembrolizumab-based treatment 

compared to SoC in HNSCC with PD-L1 expression 

 

OVERALL SURVIVAL 

Pembrolizumab-chemotherapy, compared to cetuximab-

chemotherapy in HNSCC with PD-L1 expression (CPS ≥1), likely 

results in a large increase in overall survival (HR 0.64 [95% CI, 0.53 

to 0.78]; 1 study, 477 participants; moderate-certainty evidence; 

Analysis 3.1.). In absolute terms, this translates to a 15% higher 

survival at 2 years (25 to 39% more) and 12% more at 3 years (15 to 

27% more). The median OS was 6 months longer (3 to 9.4 months 

more) with the pembrolizumab-based treatment.  The moderate 

certainty resulted from a downgrade for indirectness because 

25.2% of the control group received subsequent ICIs upon disease 

progression, which may have underestimated the effect. 

 

PROGRESSION-FREE SURVIVAL 

Compared to SoC, pembrolizumab-containing treatment may 

result in little to no difference in progression-free survival (HR 0.82 

[95% CI, 0.67 to 1.00]; 1 study, 477 participants; low-certainty 

evidence; Analysis 3.2.). The low certainty rating resulted from very 

serious imprecision due to the CI crossing both the null-effect line 

and the line of appreciable benefit.  

 

HEALTH-RELATED QUALITY OF LIFE 

Pembrolizumab-chemotherapy likely results in little to no 

difference in GHS/QoL scores at 15 weeks, compared to cetuximab-

chemotherapy (MD 0.4 [95% CI, -3.8 to 4.6]; 1 study, 527 

participants; moderate-certainty evidence; Analysis 3.3.). The 

certainty in the evidence was downgraded due to the open-label 

trial design and the risk of performance and detection bias.  

 

ADVERSE EVENTS 

Pembrolizumab-containing treatment in HNSCC likely results in 

little to no difference in the number of people experiencing adverse 

events (CTCAE ≥ 3) compared to SoC (RR 1.02 [95% CI, 0.95 to 1.10]; 

1 study, 563 participants; moderate-certainty evidence; Analysis 

3.4.). The moderate certainty is due to a downgrade in the risk of 

detection and performance bias, considering the open-label trial 

design and subjectivity of the outcome, at least in part. 

 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

Pembrolizumab combined with chemotherapy in the palliative 

first-line setting for HNSCC likely increases overall survival 

compared to the standard of care of cetuximab combined with 

chemotherapy in patients eligible for platinum-based 

chemotherapy with good performance status and organ function. 

However, the evidence does not indicate any improvement in 

quality of life or a higher incidence of severe adverse events, for 

which there is likely little to no difference.  

Assessing benefit-harm trade-offs, not assuming differential 

importance of outcomes, treatment with a pembrolizumab-based 

regimen is 7.5 times more likely to improve OS at 2 years than cause 

additional harm in the form of higher-grade AEs compared to 

standard of care. Considering that there was no statistically 

significant difference with respect to people experiencing higher-

grade AEs, the best-case scenario was not calculable. In the worst-

case scenario, treatment with pembrolizumab-chemotherapy is 

0.9 times as likely to improve survival than cause additional harm.   

 

The overall certainty of evidence across outcomes was low to 

moderate, with downgrading due to the risk of performance and 

detection bias, due to the open-label trial design, imprecision, 

particularly regarding the outcome of PFS and indirectness, which 

affected the OS outcome, considering that at least a quarter of 
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patients in the control arm received ICIs upon disease progression, 

which, assuming not accessible to the target population within the 

context of this review, might lead to an underestimation of the 

effect.  

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Study entry in Keynote-048 was possible, irrespective of the 

tumour’s PD-L1 status. Despite the risk of lack of power, the 

subgroup analysis revealed that patients with CPS < 1 did not profit 

from a pembrolizumab-based regimen, only reaching statistical 

significance for OS in the subgroups with CPS 1-19 and ≥ 20  [113]. 

Consequently, the response to pembrolizumab-based treatments 

in HNSCC appears to depend on the PD-L1 expression of the 

tumour. Similar findings, were observed in subgroup analyses of 

patients receiving pembrolizumab monotherapy, in the second 

interventional arm of Keynote-048, where a statistically significant 

survival advantage was only noted patients with a PD-L1 

expression of CPS ≥ 20 [113].  

 

Generalisability of data for other patient populations or settings 

Apart from the palliative first-line setting, pembrolizumab is 

approved in HNSCC for patients who progress after platinum-based 

chemotherapy, i.e. in the second-line of therapy, provided they 

have a PD-L1 expression of CPS ≥ 50%, following results of Keynote-

040 [114].  In the curative setting, together with chemoradiotherapy, 

pembrolizumab did not reach its primary outcome of event-free 

survival in Keynote-412 [115]. Eligibility criteria in trials were 

restrictive, only including participants with good performance 

status (ECOG 0-1) and relatively few, comorbidities, particularly 

with regard to preexisting autoimmune diseases or 

immunodeficiencies. Consenquently, the herein presented 

findings can only be applied to this subset of patients. However, we 

did identify a study that was conducted in patients who are 

cisplatin-ineligible, either due to an ECOG of 2 or GFR of less than 

60 mL/min, investigating pembrolizumab monotherapy as a 

treatment option, for whom no significant differences with respect 

to OS or PFS were detected, although favouring the intervention 

with regard to the safety profile [116].  

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES 

Other ICIs and contradictory findings 

Since our initial search of the EMA drug register, no new ICIs were 

approved for HNSCC, excluding nasopharyngeal carcinoma. Apart 

from pembrolizumab, approvals exist for nivolumab monotherapy 

in the palliative second-line after progression on platinum-

chemotherapy [117]. For nivolumab, approval is however not 

restricted by PD-L1 expression. Performing a pragmatic search of 

MEDLINE via PubMed to identify studies of ICI use in the palliative 

first-line setting of HNSCC that did not lead to regulatory approval, 

we identified studies comparing nivolumab plus ipilimumab and 

durvalumab or durvalumab plus tremelimumab to the EXTREME 

regimen (CheckMate 651 and KESTREL; both phase 3 studies) [118, 

119]. In both instances, no statistically significant improvement 

compared to the treatment standard could be shown with regard 

to overall survival. Overall, this indicates lack of intra-class 

interchangeability.
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Malignant melanoma 

Prioritisation and search results 

As of May 2024, we have identified seven EMA approvals for four 

ICIs concerning the indication of malignant melanoma: 

ipilimumab, nivolumab, pembrolizumab, and relatlimab. No 

additional approvals were identified from an update search in 

January 2025. Of the seven approvals, four approvals were in the 

palliative first-line setting and met the MCBS ≥ 4 criterion, but only 

one approval was considered for further systematic review. This 

was justified in nivolumab and pembrolizumab already being listed 

on the WHO EML, and ipilimumab having been used as comparator 

treatment in the studies which the previous listing was based on.  

 

 

PRIORITISATION   
ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Ipilimumab P1 NR Monotherapy 4 Yes ✓ 

Ipilimumab + nivolumab P1 NR Ipilimumab + nivolumab 4 Yes ✓ 

Nivolumab P1 NR Monotherapy 4 Yes ✓ 

Nivolumab A NR Monotherapy A Yes – 

Relatlimab + nivolumab P1 PD-L1 TC < 1% Relatlimab + nivolumab 3 Yes – 

Pembrolizumab P1 NR Monotherapy 4 Yes ✓ 

Pembrolizumab A NR Monotherapy A Yes – 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation 

criterion); P1 = palliative first-line, A = adjuvant 

For this selection, the comprehensive search strategy has been 

adopted from the previously mentioned systematic review on 

ipilimumab plus nivolumab conducted in conjunction with this 

EML application. The systematic search, using search terms related 

to ipilimumab and nivolumab, identified 5,013 entries in the 

CENTRAL and MEDLINE databases as well as the ClincialTrials.gov 

and WHO ICTRP registries. After deduplication and application of 

the Cochrane RCT classifier, 2,508 potential records across cancer 

entities remained. Restricting these results to RCTs in patients with 

malignant melanoma and applying the full inclusion and exclusion 

criteria as predefined for this EML application, 47 records of five 

studies were eligible for inclusion. During the full-text screening, 

eight studies with results and one ongoing study (SWOG S2000, 

NCT04511013) were excluded with reasons: 

• ABC-X (NCT03340129): inadequate comparison (effect of 

adding concurrent stereotactic radiosurgery investigated) 

• CheckMate 038 (NCT01621490): wrong population (patients 

were pretreated in the metastatic setting) 

• CheckMate 511 (NCT02714218): inadequate comparison 

(dosing trial) 

• EBIN (NCT03235245): inadequate comparison (effect of adding 

encorafenib/binimetinib investigated) 

• INITIUM (NCT04382664): inadequate comparison (effect of 

adding UV1 vaccine investigated) 

• NCT02339571: inadequate comparison (effect of adding 

sargramostim investigated) 

• NIBIT-M2 (NCT02460068): inadequate comparison (the 

chemotherapeutic agent fotemustine is outdated in melanoma 

treatment) 

• RadVax (NCT03646617): inadequate comparison (effect of 

adding hypofractionated radiation therapy investigated) 

Included studies and participants 

For a detailed description of the studies, see the Characteristics of 

included studies. Here, we provide a brief overview.  

ABC was a phase 2, open-label, multicentre, two-arm RCT 

comparing the combination of ipilimumab and nivolumab to 

nivolumab alone. An additional non-randomised cohort including 

patients with poor prognostic factors was excluded from this 

review. Patients were eligible irrespective of PD-L1 and BRAF V600 

mutational status, were 18 years or older, had an ECOG 

performance status of 0 to 2, and had melanoma brain metastases 

without prior localized treatment for brain metastases. 

Randomisation was stratified by site [120, 121].  

CheckMate 067 was a phase 3, double-blind, multicentre, three-

arm RCT comparing the combination of ipilimumab and nivolumab 

to placebo and individual monotherapy with ipilimumab or 

nivolumab, respectively. Patients were eligible irrespective of PD-

L1 and BRAF V600 mutational status, were aged 18 years or older, 

had an ECOG performance status of 0 or 1, and had histologically 

Identification of studies via databases and registries 
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Records identified from 

databases: 

• MEDLINE (n = 2,364) 

• CENTRAL (n = 1,367) 

• ClinicalTrials.gov (n = 598) 

• WHO ICTRP (n = 684) 

Records removed before 

screening: 

• Duplicates (n = 1,077) 

• RCT classifier (n = 1,428) 

Records screened 

(n = 2,508) 

Records excluded 

(n = 2,430) 

• No melanoma (n = 314) 

• Other reasons 

(n = 2,116) 
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Reports excluded 

(n = 31) 

• Registry entry (n = 8) 

• Inadequate comparison  

(n = 18) 

• Second-line (n = 1) 

• Duplicates (n = 4) 

 

Studies on melanoma 

included in review  

(n = 5) 

Reports of included studies  

(n = 47) 

Figure 9. PRISMA flow diagram: MEL 
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confirmed unresectable stage III or stage IV melanoma without 

active brain or leptomeningeal metastases. Randomisation was 

stratified by BRAF V600 mutational status, metastasis stage and 

tumour cell PD-L1 expression [122, 123]. 

CheckMate 069 was a phase 2, double-blind, multicentre, two-arm 

RCT comparing the combination of ipilimumab and nivolumab to 

ipilimumab monotherapy and placebo. Patients were eligible 

irrespective of PD-L1 and BRAF V600 mutational status, were aged 

18 years or older, presented with an ECOG performance status of 0 

or 1, and had histologically confirmed unresectable stage III or 

stage IV melanoma without active brain or leptomeningeal 

metastases. Randomisation was stratified by BRAF V600 

mutational status [124, 125]. 

DREAMseq/EA6134 was a two-stage, phase 3, open-label, 

multicentre, two-arm RCT determining the optimal sequence of ICI 

therapy and BRAF/MEK inhibitor therapy. In the first stage, 

representing the palliative first-line setting, the combination of 

ipilimumab and nivolumab was compared to dabrafenib and 

trametinib. BRAF V600 mutation-positive patients with 

unresectable stage III or stage IV melanoma were eligible 

irrespective of PD-L1 expression, were 18 years or older, had an 

ECOG performance status of 0 or 1, and were free from active and 

definitive CNS metastases. Randomisation was stratified by ECOG 

performance status and LDH elevation [126, 127]. 

SECOMBIT was a two-stage, phase 2, open-label, multicentre, non-

comparative, three-arm RCT determining the optimal sequence of 

ICI therapy and BRAF/MEK inhibitor therapy. In the first stage, 

representing the palliative first-line setting, the combinations of 

ipilimumab and nivolumab and of encorafenib and binimetinib 

were investigated. A third arm investigating BRAF/MEK inhibitors 

followed by ipilimumab/nivolumab in the first-line setting until 

first progression of disease was excluded because the 

administration of BRAF/MEK inhibitors and ICIs within one line of 

therapy was not of interest for this review. BRAF V600-mutated 

patients with unresectable stage III or stage IV melanoma were 

eligible irrespective of PD-L1 expression, were aged 18 years or 

older, had an ECOG performance status of 0 or 1, and were free from 

active and definitive CNS metastases. Randomisation was stratified 

by the number of involved tumour sites and LDH elevation [128]. 

The weighted-adjusted median follow-up across studies was 34.4 

months from randomisation. 

Across studies, 1,537 patients underwent randomisation, with 639 

patients being randomised to the combination of ipilimumab and 

nivolumab, and 898 patients to one of the control treatment 

regimens. Of all randomised patients, 346 receiving ipilimumab 

and nivolumab and 422 receiving standard of care harboured a 

BRAF V600 mutation. While the ABC trial included patients with 

asymptomatic melanoma brain metastases (N = 45), the vast 

majority of patients included in this review were free from 

melanoma metastases to the central nervous system. 

Bristol Myers Squibb, the pharmaceutical company producing 

ipilimumab and nivolumab, provided funding for all studies. The 

SECOMBIT trial was additionally supported by grants from Array 

Biopharma Inc./Pfizer, and in DREAMseq study medications 

(BRAF/MEK inhibitors) were provided by Novartis. 

Interventions and comparisons 

Across studies, ipilimumab was administered at a dose of 3 mg/kg 

and nivolumab at a dose of 1 mg/kg on day one of four three-week 

cycles. Subsequently, patients received nivolumab 3 mg/kg on day 

one of two-week cycles. Treatment was continued for a total 

duration of up to two years of nivolumab administration, until 

disease progression, the development of unacceptable toxic 

events, or withdrawal of consent.  

The intervention was compared to individual monotherapy with 

ipilimumab 3 mg/kg on day one of four three-week cycles 

(CheckMate 067 and CheckMate 069), to individual monotherapy 

with nivolumab 3 mg/kg on day one of two-week cycles (ABC and 

CheckMate 067), to the BRAF/MEK inhibitor combination 

dabrafenib 150 mg twice daily and trametinib 2 mg once daily 

(DREAMseq), and to the BRAF/MEK inhibitor combination 

encorafenib 450 mg once daily and binimetinib 45 mg twice daily 

(SECOMBIT). In the CheckMate 067 and CheckMate 069 trials, 

patients received matching placebo in addition to ICI 

monotherapy. Nivolumab was administered for a maximum 

duration of two years. Treatments were continued until disease 

progression, the development of unacceptable toxic events, or 

withdrawal of consent. 

Outcomes of interventions 

Overall survival was planned and assessed as a primary outcome 

in CheckMate 067, DREAMseq and SECOMBIT, as a secondary 

outcome in the ABC trial, and as an exploratory outcome in 

CheckMate 069. Primary outcomes in the ABC and CheckMate 069 

trials were the intracranial response rate in patients with 

melanoma brain metastases and the objective response rate in 

BRAF wild-type melanoma patients, respectively. Progression-free 

survival as determined by investigators was planned and assessed 

as a primary outcome in CheckMate 067, as a secondary outcome 

in ABC and DREAMseq, and as an exploratory outcome in 

SECOMBIT. Progression-free survival, as determined by 

independent central radiologic review, was assessed as a 

secondary outcome in CheckMate 069. Quality of life outcomes 

were planned and assessed as secondary or exploratory outcomes 

in the trials ABC, CheckMate 067, CheckMate 069 and DREAMseq 

using the patient-reported outcome measures EORTC QLQ-C30, 

EORTC QLQ-BN20, EQ-5D and PROMIS-29. Safety outcomes were 

assessed and reported in all five trials. 

Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding section.  

ALLOCATION (SELECTION BIAS) 

The randomisation methods used in CheckMate 067, CheckMate 

069 and DREAMseq were adequate, using permuted blocks within 

each stratum implemented by an interactive voice response system 

or the web-based Oncology Patient Enrolment Network (OPEN), 

respectively. Patients in SECOMBIT were randomised in a 1:1:1 

ratio, but the methods of randomisation and allocation 

concealment were not further specified. Randomisation was 

inadequate in the ABC trial due to initial non-random assignment 

of the first six patients and subsequent randomisation in a 30:24 

ratio using the biased coin method. In ABC, the allocation was web-

based and concealed from staff, investigators and patients until the 

initiation of treatment. Baseline characteristics were balanced 

between the intervention and control groups within trials, except 

for the ABC trial in which a higher proportion of patients in the 

intervention group (n = 14, 40%) than in the control group (n = 5, 

20%) had more than four brain metastases, and for the SECOMBIT 

trial in which a slightly higher proportion of patients in the 

intervention group presented with high-risk characteristics 

(concretely, elevated LDH levels, M1c staging and higher number of 

metastatic sites). These considerations prompted us to rate 

CheckMate 067, CheckMate 069 and DREAMseq at low risk of 
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selection bias, SECOMBIT at an unclear risk of bias and ABC at a 

high risk of bias. 

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

CheckMate 067 and CheckMate 069 were double-blind placebo-

controlled trials with blinding of participants, investigators, site 

staff and the sponsor team and were therefore judged at low risk of 

performance and detection bias for all outcomes. ABC, DREAMseq 

and SECOMBIT were open-label trials and were judged at low risk 

of performance and detection bias for overall survival, for low risk 

of performance and high risk of detection bias for progression-free 

survival, and at high risk of performance and detection bias for 

quality of life and safety outcomes. 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow in all five trials was reported adequately. 

Except for the ABC and SECOMBIT trials, all and nearly all 

randomised patients were included in the survival and safety 

analyses, respectively. In ABC and SECOMBIT, a modified ITT 

analysis was conducted, including patients who received at least 

one dose of the study drug. Risk of attrition bias was rated to be low 

for survival and safety outcomes in CheckMate 067, CheckMate 069 

and DREAMseq, as well as for safety outcomes of ABC and 

SECOMBIT, and was rated to be unclear for survival outcomes of 

ABC and SECOMBIT. For the quality-of-life assessment in the 

CheckMate 067 trial, which was selected for analysis because it was 

the most comprehensive and had the longest follow-up across 

included melanoma trials, a completion rate of questionnaires 

over 50% through week 55 was reported. This raised some 

concerns, and hence the risk of attrition bias was rated to be 

unclear. 

 

SELECTIVE REPORTING (REPORTING BIAS) 

The original trial protocol was accessible for all but the ABC trial. 

Predefined outcomes of interest were adequately reported in the 

CheckMate 067, CheckMate 069 and DREAMseq trial publications, 

leading to a low risk of reporting bias rating in these trials. Although 

intended according to the protocol, there is no indication of the 

collection or publication of quality-of-life data in the SECOMBIT 

trial, leading to an overall rating of unclear reporting bias. Overall 

progression-free survival (intracranial and/or extracranial) was 

reported selectively in the ABC trial, resulting in an unclear risk of 

bias rating. 

Effects of interventions 

Due to significant heterogeneity of the comparator treatments and 

participant characteristics across studies, evidence synthesis was 

split into two parts, and the comparisons of ipilimumab/ 

nivolumab to ICI monotherapy and to BRAF/MEK inhibitors were 

considered separately. Results for the comparison of ipilimumab/ 

nivolumab to ICI monotherapy are based on the ABC, CheckMate 

067, and CheckMate 069 trials, and results for the comparison to 

BRAF/MEK inhibitors are based on the DREAMseq and SECOMBIT 

trials.  

See the summary of findings: 1) Ipilimumab/nivolumab compared 

to ICI monotherapy for malignant melanoma, and 2) 

Ipilimumab/nivolumab compared to BRAF/MEK-inhibitors for BRAF 

V600-mutant malignant melanoma. 

 

OVERALL SURVIVAL 

Ipilimumab/nivolumab, compared to individual monotherapy with 

ipilimumab or nivolumab, likely increases overall survival in 

malignant melanoma treated in the palliative first-line setting (HR 

0.68 [95% CI, 0.50 to 0.93]; 3 studies; 1,133 participants; moderate-

certainty evidence; Analysis 4.1.) [120, 122, 124]. In absolute terms, this 

translates to a survival benefit of 12.1% (2.4% to 20.1% more) at 

two years and of 14.0% (2.7% to 24.1% more) at five years. 

CheckMate 067 is listed twice in the forest plot because both the 

comparison of ipilimumab/nivolumab to ipilimumab 

monotherapy and to nivolumab monotherapy, respectively, were 

included. We accounted for double counting of the patients in the 

intervention group by increasing the standard error of both 

comparisons [129, 130]. The median overall survival with SoC, 

weighted across nivolumab and ipilimumab monotherapy, was 

28.4 months [122]. Calculating the median overall survival difference 

using the hazard ratio and baseline risk estimate from the 

comparator arms led to a 12.8 months (3.9 months to 24.2 months 

more) survival benefit for patients receiving the intervention. 

Notably, the median overall survival using the pooled hazard ratio 

underestimates the actual median overall survival reported in the 

relevant trial publication [122]. Due to the hazard ratio’s wide 

confidence interval, crossing the defined appreciable effect at 0.75, 

we downgraded for imprecision. Moderate heterogeneity (I2 = 58%, 

P = 0.07) was observed which can be explained through the 

inclusion of two different ICI monotherapies as SoC therapy. 

The evidence is very uncertain about the effect of 

ipilimumab/nivolumab compared to BRAF/MEK inhibitors on 

overall survival in BRAF V600-mutant malignant melanoma in the 

palliative first-line setting (HR 0.73 [95% CI, 0.42 to 1.27]; 1 study; 

138 participants; very low-certainty evidence; Analysis 4.2.) [128]. In 

absolute terms, this corresponds to a survival benefit of 8.0% (7.1% 

fewer to 18.4% more) at two years and of 9.8% (8.3% fewer to 23.2% 

more) at three years. The median overall survival was reached 

neither in the control nor intervention group and therefore no 

difference in the median overall survival could be calculated. Given 

that the study design included a planned cross-over of the control 

group patients to ipilimumab/nivolumab in case of disease 

progression, and 36 of 69 (52.2%) patients actually having received 

subsequent ICIs, we downgraded for indirectness because the 

effect of ipilimumab/ 

nivolumab was potentially underestimated. Further, a downgrade 

by two levels was justified because of the small number of events 

and the wide confidence interval crossing both the line of 

appreciable benefit and appreciable harm. 

 

PROGRESSION-FREE SURVIVAL 

Ipilimumab/nivolumab, compared to individual monotherapy with 

ipilimumab or nivolumab, may increase progression-free survival 

in melanoma patients treated in the first-line setting (HR 0.50 [95% 

CI, 0.31 to 0.82]; 2 studies; 1,087 participants; low-certainty 

evidence; Analysis 4.3.) [122, 124]. After two years of follow-up this 

results in a progression-free survival advantage of 25.0% (7.0% to 

40.3% more). The certainty of the evidence was each downgraded 

by one level for imprecision, as the confidence interval crosses the 

line of defined appreciable benefit at 0.75, and for inconsistency, as 

considerable heterogeneity was observed which likely results from 

the inclusion of different comparator treatment regimens (I2 = 88%, 

P = 0.0003). 

In both trials investigating the optimal sequence of ipilimumab/ 

nivolumab and BRAF/MEK inhibitors, no comparative results were 

reported for progression-free survival. The pooled two-year 

survival rates, as assessed by investigators who were aware of the 

intervention, based on two studies including 403 participants were 

40.1% with ipilimumab/nivolumab and 23.9% with BRAF/MEK 

inhibitors [126, 128]. The evidence is very uncertain about the 

intervention’s effect on progression-free survival because the point 

estimates in the narrative synthesis are not precise, there was risk 

of performance and detection bias due to the trials’ open-label 

design, and inconsistency was observed in the two-year 

progression-free survival rates between trials. 
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HEALTH-RELATED QUALITY OF LIFE 

Quality of life outcomes were planned and assessed as secondary 

or exploratory outcomes in the trials ABC, CheckMate 067, 

CheckMate 069 and DREAMseq using the patient-reported outcome 

measures EORTC QLQ-C30, EORTC QLQ-BN20, EQ-5D, and PROMIS-

29. Nevertheless, quality of life data from different RCTs could not 

be pooled due to insufficient reporting, heterogeneity of utilised 

measurement instruments and remarkable differences in the 

length of observation across trials. Herein, EORTC QLQ-C30 results 

from CheckMate 067 were the most comprehensive and, therefore, 

used for analysis. The questionnaire was administered at weeks 1 

and 5 of each six-week cycle for the first six months and once every 

six weeks thereafter. Completion rates were ≥ 50% at any 

assessment. Of the 945 patients included in survival analysis, 758 

patients were also available for global quality of life analysis. 

Approximately 55 weeks from baseline, i.e., 43 weeks after 

completion of protocol-compliant ipilimumab therapy and during 

nivolumab maintenance therapy, the difference in global health 

score/quality of life (GHS/QoL) between ipilimumab/nivolumab 

and ICI monotherapy using least-squares mean change scores did 

not cross the threshold of minimal clinically important difference 

of 10 (MD –1.08 [95% CI, –3.44 to 1.28]); Analysis 4.4.) [123]. Two 

studies with smaller sample sizes and shorter follow-up, also 

utilising EORTC QLQ-C30 support this finding [121, 125]. Accordingly, 

ipilimumab/nivolumab likely preserves GHS/QoL in patients with 

malignant melanoma. The evidence was rated to be of moderate 

certainty, considering the risk of attrition bias from moderate to 

low questionnaire completion rates. 

 

ADVERSE EVENTS 

Since adverse events of any cause could not be meta-analysed for 

melanoma, we had to rely on treatment-related adverse events. 

Ipilimumab/nivolumab, compared to ICI monotherapy with 

ipilimumab or nivolumab, results in a large increase in adverse 

events graded as CTCAE ≥ 3 in patients with malignant melanoma 

treated in the first-line setting (RR 2.37 [95% CI, 2.03 to 2.77]; 3 

studies; 1,137 participants; high-certainty evidence; Analysis 4.5.) 
[120, 122, 124]. The baseline risk for adverse events with one of the 

comparator ICI monotherapies was 24.9%. Adverse events were 

encountered by 34.1% more (25.6% to 44.1% more) participants 

treated with ipilimumab/nivolumab. 

Ipilimumab/nivolumab, compared to BRAF/MEK inhibitors, may 

slightly increase adverse events graded as CTCAE ≥ 3 in patients 

with BRAF V600-mutant malignant melanoma treated in the first-

line setting (RR 1.26 [95% CI, 0.94 to 1.69]; 2 studies; 394 

participants; low-certainty evidence; Analysis 4.6.) [126, 128]. The 

baseline risk for adverse events with BRAF/MEK inhibitors was 

48.2%. Adverse events were encountered by 12.5% more (2.9% 

fewer to 33.3% more) participants treated with ipilimumab/ 

nivolumab. 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

When compared to ICI monotherapy with ipilimumab or 

nivolumab, respectively, the combination of ipilimumab/ 

nivolumab shows promising results in the treatment of patients 

with malignant melanoma treated in the palliative first-line setting, 

based on the three presented trials. The ICI doublet likely increases 

overall survival, probably increases progression-free survival, and 

likely maintains quality of life. However, the ICI doublet results in a 

large increase in adverse events of CTCAE grade ≥ 3 compared to ICI 

monotherapy. In absolute terms, combining the ICIs ipilimumab 

and nivolumab for the treatment of malignant melanoma is 2.0 

times (worst case scenario: 10 times; best case scenario: 0.3 times) 

more likely to cause additional harm in the form of adverse events 

of CTCAE grade ≥ 3 than to lead to a survival benefit (12.1% at two 

years) when compared to ICI monotherapy (NNT/NNH ratio; not 

assuming differential outcome importance). 

The evidence is uncertain about the effect of ipilimumab/ 

nivolumab on outcomes in BRAF V600-mutant melanoma patients 

compared to BRAF/MEK inhibitors in the palliative first-line setting, 

based on the two presented studies. It may increase overall 

survival and progression free survival, but the evidence on survival 

outcomes is very uncertain, and adverse events of CTCAE grade ≥ 3 

may be encountered slightly more often. In absolute terms, 

administering ipilimumab/nivolumab in the treatment of BRAF 

V600-mutant melanoma is 1.7 times more likely (no meaningful 

worst and best case scenarios could be calculated because of 

negative NNT and positive NNH, and vice versa) to cause additional 

harm in the form of adverse events of CTCAE grade ≥ 3 than leading 

to a survival benefit (8.0% at two years) when compared to 

BRAF/MEK inhibitor therapy (NNT/NNH ratio; not assuming 

differential outcome importance). 

QUALITY OF EVIDENCE 

For the comparison with ICI monotherapy, we rated the certainty of 

evidence as low to high, depending on the respective outcome. 

Reasons for downgrading were imprecision and inconsistency due 

to heterogeneity of the comparator treatments (ipilimumab or 

nivolumab monotherapy) as well as risk of attrition bias for 

GHS/QoL. 

For the comparison with BRAF/MEK inhibitors we rated the 

certainty of evidence as very low to low. Reasons for downgrading 

included imprecision, risk of performance and detection bias due 

to the open-label design of the trials, and inconsistency of results. 

Moreover, we downgraded for indirectness, recognising the cross-

over of patients with progressive disease after BRAF/MEK inhibitors 

to the intervention treatment, and the review’s target population 

to whom the ICI doublet ipilimumab/nivolumab was presumed to 

be unavailable. 

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

There is no requirement for a specific PD-L1 expression or presence 

of a certain mutation in the population of interest (i.e., advanced or 

metastatic malignant melanoma) resulting from the EMA approval 

of ipilimumab/nivolumab for melanoma or our prioritisation 

framework. PD-L1 expression and BRAF V600-mutational status 

were investigated as prognostic markers in the RCTs included in 

this review, not suggesting the restriction to certain subgroups. 

 

Generalizability of data for other patient populations or settings 

The approval of ipilimumab for melanoma in 2011 marked the first 

approval of an ICI for an oncologic indication. Hence, with regard 

to ICIs, particularly ipilimumab and nivolumab, both as 

monotherapy and in combination, malignant melanoma is a highly 

studied entity with a substantial body of research. Nevertheless, 

since this review is limited to RCTs, we did not search for real-world 

evidence or non-randomised clinical trials assessing the drugs’ 

safety and efficacy in other patient populations or settings. The ICI 

doublet is not approved by EMA for palliative second- or later lines 

of therapy or, unlike nivolumab monotherapy, for the adjuvant 

treatment of completely resected melanoma. As a consequence, 

the applicability of the evidence provided herein is confined to 

preselected subset of patients treated in the palliative first-line 

setting with good performance status (ECOG 0–1) and relatively few 

comorbidities, particularly no systemic autoimmune diseases 
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requiring treatment. Notably, results from the ABC, and 

additionally from the NIBIT-M2 trial which was excluded from this 

review due to the utilisation of an outdated comparator 

(fotemustine), indicate safety and efficacy of ipilimumab/ 

nivolumab in patients with asymptomatic melanoma brain 

metastases [120, 131]. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES OR REVIEWS 

Other ICIs and contradictory findings 

Since the initial EMA register search, no further ICIs for the 

indication of malignant melanoma were approved for the palliative 

first-line or any other setting. As of January 2025, four ICIs held 

approval for melanoma treatment (ipilimumab, nivolumab, 

pembrolizumab and relatlimab). Performing a pragmatic search of 

MEDLINE via PubMed, one RCT of an ICI which is currently not EMA 

approved could be identified that compared the ICI-based 

treatment regimen to established SoC in the palliative first-line 

setting. In the phase 3 study (NCT00257205) patients with 

treatment-naive, unresectable stage IIIc or IV melanoma were 

randomly assigned to receive tremelimumab (15 mg/kg once every 

90 days) or physician’s choice of SoC chemotherapy 

(temozolomide or dacarbazine). Tremelimumab did not lead to a 

statistically significant survival benefit, but increased adverse 

events in patients with advanced melanoma. 
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Biliary tract cancer 

Prioritisation and search results 

Our search identified two EMA approvals for two ICIs concerning 

the indication of biliary tract carcinoma: durvalumab and 

pembrolizumab, both approved for the palliative first-line setting. 

Only one, durvalumab, showed a MCSB of 4 and was considered for 

systematic review, 

while pembrolizumab was rated with a MCBS of 1 and was thus 

excluded from our evaluation.  

Durvalumab was approved in combination with chemotherapy in 

form of cisplatin and gemcitabine. 

 

PRIORITISATION 

ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Durvalumab P1 NR Durvalumab + CTx 4 Yes - 

Pembrolizumab P1 NR Pembrolizumab + CTx 1 Yes – 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

Based on the prespecified selection process, a search strategy 

including search terms for durvalumab and biliary tract carcinoma 

was developed. The search identified 930 records in the CENTRAL 

and MEDLINE databases (search date: 26/07/2024). Deduplication 

and application of the Cochrane RCT classifier resulted in 502 

potentially eligible hits. Of these, 458 were excluded during title 

and abstract screening, and an additional number of 25 reports 

during full-text screening. The 20 remaining reports all addressed 

the trial TOPAZ-1 (NCT03875235) [132, 133].  

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies. Here, we provide a brief overview.  

TOPAZ-1 was a phase 3, double-blind, multicentre RCT comparing 

the combination of durvalumab with gemcitabine and cisplatin to 

placebo, gemcitabine and cisplatin. Eligible individuals were 18 

years or older and suffered from histologically confirmed 

unresectable advanced or metastatic biliary tract cancer, including 

cholangiocarcinoma and gallbladder carcinoma. Participants had 

unresectable or metastatic disease at their initial diagnosis or 

recurrent disease at over 6 months after surgery with curative 

attempt or completion of adjuvant chemo and/or radiotherapy. 

Further criteria for inclusion were an ECOG performance status of 0 

or 1. 

Overall, 685 patients underwent randomization. Of those, 341 were 

allocated to the experimental treatment and 344 to control 

treatment. No substantial between-group differences were 

reported, with a median age of participant of 64 years and a 

proportion of 49.6% of female participants. Most participants 

(56%) suffered from intrahepatic cholangiocarcinoma, had initially 

unresectable disease (80%) as compared to recurrent disease 

(20%), and had metastatic disease (86%) as compared to locally 

advanced disease (14%). The long term survivors analysis set 

included 88 participants initially allocated to the experimental 

group and 65 individuals initially allocated to the comparator 

group and also included a majority of participants with initially 

unresectable disease (63%) in difference to initially recurrent 

disease (38%), and had initially metastatic disease (84%) as 

compared to locally advanced disease (16%). 

The longest median follow-up reported was 16.8 months (95% CI, 

14.8 to 17.7) in the durvalumab group and 15.9 months (95% CI, 

14.9 to 16.9) in the control group. 

AstraZeneca funded the trial.  

Interventions and comparisons 

Durvalumab was administered intravenously at a dose of 1500mg 

in combination with gemcitabine at 1000 mg/m2 and cisplatin at 25 

mg/m2 body-surface area on day one of eight 21-day cycles. 

Durvalumab was administered on day one and the chemotherapy 

agents at day one and eight. Patients who were allocated to the 

comparator treatment followed the same schedule and drug 

regimen, but instead of durvalumab received placebo infusions. 

After completion of gemcitabine and cisplatin, 1500 mg of 

durvalumab or placebo monotherapy was administered once 

every four weeks. 

Outcomes of interventions 

The prespecified primary outcome of TOPAZ-1 was overall survival. 

Secondary outcomes included progression-free survival, the 

overall response rate and the duration of response. Participant 

reported outcomes, in particular quality of life outcomes, were 

published separately.  

Identification of studies via databases 
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Records identified from 

databases: 

• MEDLINE (n = 686) 

• CENTRAL (n = 253) 

Records removed before 

screening: 

• Duplicates (n = 49) 

• RCT classifier (n = 379) 
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Reports excluded 

(n = 24) 

• Wrong setting (n = 24) 

Studies included in review  

(n = 1) 

Reports of included studies  

(n = 20) 

 

Figure 10. PRISMA flow diagram: BTC 
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Risk of bias 

The risk of bias in included studies is summarized in the respective 

section.  

ALLOCATION (SELECTION BIAS) 

Randomization in TOPAZ-1 was performed centrally based on an 

interactive voice and web response system and adequately 

concealed. No notable baseline and post-baseline imbalances not 

attributable to chance were reported for the overall population so 

that we rated the risk of selection bias as low. 

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

The trial was performed in a double-blind fashion, with placebo for 

the active agent in the control arm. As investigators and patients 

were masked to study treatment, we rated the risk of performance 

and detection bias as low. 

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow in TOPAZ-1 was reported adequately. A large 

proportion of participants was included in the efficacy analysis, 

with less than 6% of individuals discontinuing the study for patient 

related reasons. This happened balanced between arms. For the 

safety analyses, a large proportion of the full analysis set was 

available. We rated the risk of attrition bias for these outcomes as 

low. Since a considerable number of individuals was not included 

in the quality of life analysis set, we rated the risk of attrition bias 

for this outcome as high. 

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocol was accessible and the predefined outcomes of 

interest were adequately reported so that we rated the study as 

having a low risk of reporting bias.  

Effects of interventions 

See summary of findings: Durvalumab-based treatment regimen 

compared to SoC for biliary tract cancer 

 

OVERALL SURVIVAL 

The durvalumab-based treatment regimen, compared to 

chemotherapy only in biliary tract carcinoma treated in the 

palliative first-line setting, likely leads to a slight improvement in 

overall survival (HR 0.76 [95% CI, 0.63 to 0.91]; 1 study; 685 

participants; moderate-certainty evidence; Analysis 7.1). In 

absolute terms, this translates to a survival benefit of 9.4% (3.3% 

to 14.8% more) and 9.8% (3.3% to 16.1% more) at 12 and 18 

months, respectively. Median overall survival with chemotherapy 

alone was 11.3 months. Calculating the median overall survival 

difference using the hazard ratio and baseline risk estimate from 

the comparator arm led to a 3.6 months (1.1 to 6.4 more) survival 

benefit for patients receiving the intervention.  

Because the relative effect estimates confidence interval crossed 

the line of an appreciable benefit (75%) and the evidence consisted 

of a single trial only, we downgraded the overall evidence for 

imprecision. Overall, a relatively small proportion of 7% of control 

participants who experienced disease progression subsequently 

received ICIs. 

 

PROGRESSION-FREE SURVIVAL 

Compared to SoC, the durvalumab-based treatment strategy likely 

results in an increase in progression-free survival (HR 0.75 [95% CI, 

0.63 to 0.89]; 1 study; 685 participants; moderate-certainty 

evidence; Analysis 7.2). At one year follow-up, this leads to a 

progression-free survival advantage of 6.1% (2.2% to 11.0% more). 

Given that the relative effect crossed the defined line of 

appreciable benefit and because the evidence consisted of a single 

trial only, we downgraded the evidence for imprecision.  

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life was assessed using the EORTC QLQ-C30 checklist at 

different intervals. Of the 685 patients included in survival 

analyses, 646 were evaluated in the global quality of life outcome 

analysis. At a median of 9.9 months from baseline, the difference in 

global health score/quality of life (GHS/QoL) from baseline using 

least-squares mean change scores was comparable between the 

intervention group and the group with chemotherapy alone (MD 

0.88 [95% CI, 1.8 fewer to 3.65], Analysis 7.3). Durvalumab-based 

treatment may result in little to no difference in GHS/QoL in biliary 

tract carcinoma patients. Due to the proportion of individuals 

excluded from the quality-of-life analysis, we downgraded the 

certainty of evidence for attrition bias resulting in a moderate-

certainty evidence rating. 

 

ADVERSE EVENTS 

Adverse events graded as CTCAE ≥ 3 were reported for 680 of 685 

participants included in the TOPAZ-1 trial and were encountered by 

1.6% fewer (7.1 fewer to 4.8 more) receiving chemotherapy plus 

durvalumab as opposed to chemotherapy without ICI (RR 0.98 

[95% CI, 0.91 to 1.06]; 1 study, 680 participants; low-certainty 

evidence; Analysis 7.4). The baseline risk of adverse events with the 

comparator treatment was 79.2%. We did not downgrade our 

certainty in this outcome. In effect, the durvalumab-based 

treatment strategy likely results in little to no difference in adverse 

events of CTACE grade 3 or higher as compared to chemotherapy 

alone in individuals with biliary tract carcinoma. 

 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

When compared to chemotherapy alone, the combination of 

durvalumab with gemcitabine and cisplatin shows a slight increase 

in overall survival, based on a single study with 685 participants. 

However, the evidence does not indicate any substantial 

improvements with regard to quality of life or adverse events of 

CTCAE grade ≥ 3.  

In balancing benefits and harm, only the worst-case scenario was 

calculable, since higher-grade AEs did not reach a statistically 

significant difference, with both base-case and best-case scenarios 

suggesting an overall improvement. In the worst-case scenario 

durvalumab-based treatment would be 0.6 times as likely to result 

in survival improvement at one year than additional occurrence of 

higher-grade adverse events (NNT/NNH ratio; not assuming 

differential outcome importance).  

QUALITY OF EVIDENCE 

We rated the certainty of evidence as moderate to high. Reasons for 

downgrading mainly included concerns over imprecision. 

About 7% of individuals initially allocated to the control group 

received ICIs in the course of the study. 

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Participants were enrolled in the TOPAZ-1 trials irrespective of the 

PD-L1 expression-level of their biliary tract carcinomas. Also, the 

EMAs approval of the drug in the here addressed palliative first-line 

setting is independent of the PD-L1 expression of the target 

tumors. TOPAZ-1 reports consistent findings for overall survival 

across the assessed patient subgroups, including patients with 
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tumors high >1% PD-L1 tumor area expression as well as with low 

(<1%) PD-L1 expression. 

 

Generalizability of data for other patient populations or settings 

Apart from TOPAZ-1, we did not identify published RCTs 

investigating the use of durvalumab in biliary tract carcinoma. 

Since our review is limited to RCTs, we did not search for real-world 

evidence nor non-randomised clinical studies assessing the drug's 

safety and efficacy in other patient populations. Consequently, the 

applicability of the evidence provided herein is confined to a 

preselected subset of patients with good performance statuses 

(ECOG 0-1) who have relatively few comorbidities. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES  

Other ICIs and contradictory findings 

Pembrolizumab is another ICI approved for the treatment of biliary 

tract carcinoma. In difference to durvalumab, pembrolizumab, 

received an MCBS-Score of 1 and was therefore formally excluded 

from this application which defined an MCBS score of 3 or high for 

eligibility. The Keynote-966 trial, which compared treatment with 

pembrolizumab in combination with gemcitabine and cisplatin 

with gemcitabine and cisplatin alone for individuals with advanced 

biliary tract carcinoma, also points towards slight improvements in 

overall survival and progression-free survival with ICI based 

treatment with comparable rates of adverse events [134]. 

Yet, the shown benefits are lesser than in the here discussed 

TOPAZ-1 trial comparing durvalumab. Longer term follow-up 

results from the trial are currently only published in abstract form 

but indicate that the benefits with pembrolizumab are sustained at 

a similar level as the primary analysis underlying the MCSB rating 

of 1 [135]. 
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Oesophageal squamous cell carcinoma 

Prioritisation and search results

As of May 2024, we have identified seven EMA approvals for four 

ICIs concerning the indication of oesophageal squamous cell 

carcinoma (OESCC): ipilimumab, nivolumab, pembrolizumab, and 

tislelizumab. Two additional approvals were identified from an 

update search in January 2025: toripalimab and an extension of the 

indication for tislelizumab. Of the five EMA approvals initially 

identified, three approvals were in the palliative first-line setting 

and met the ESMO MCBS ≥ 4 criterion, and were therefore 

considered for further systematic review. 

 

PRIORITISATION   
ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Ipilimumab + nivolumab P1 PD-L1 ≥ 1% Ipilimumab + nivolumab 4 Yes – 

Nivolumab P1 PD-L1 ≥ 1% Nivolumab + CTx 4 Yes – 

Nivolumab P2 NR Monotherapy 3 Yes – 

Pembrolizumab P1 PD-L1 CPS ≥ 10 Pembrolizumab + CTx 4 Yes – 

Tislelizumab P2 NR Monotherapy 4 Yes – 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation 

criterion); P1 = palliative first-line, P2 = palliative second-line; A = adjuvant 

Based on this prioritisation, a search strategy combining the PICO 

for oesophageal squamous cell carcinoma with the PICO for 

gastric, gastro-oesophageal junction and oesophageal 

adenocarcinoma was developed. Reports pertaining to ipilimumab 

plus nivolumab were identified via the concurrently performed 

systematic review (PROSPERO: CRD42024548061). The search in 

the MEDLINE and CENTRAL databases yielded 1,589 entries. After 

deduplication and application of the Cochrane RCT classifier 772 

records were screened, and ultimately 27 reports of two studies 

were eligible for inclusion. Figure 11 depicts the PRISMA diagram 

of information flow in the screening and selection process. One 

study was excluded with reasons:  

• CRUCIAL (NCT03437200): Inadequate comparison 

(nivolumab combined with chemoradation is no 

established standard of care for the population of 

interest) and the study was terminated early 

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies. Here, we provide a brief overview.  

Keynote-590 was a phase 3, double-blind, placebo-controlled, two-

arm RCT comparing pembrolizumab combined with 

chemotherapy to placebo plus chemotherapy in patients with 

advanced oesophageal cancer or Siewert type 1 gastro-

oesophageal junction cancer. Our analyses were restricted to the 

subgroup of patients with OESCC. Patients were eligible regardless 

of PD-L1 expression, were aged 18 years or older, had measurable 

disease per RECIST version 1.1, and presented with an ECOG 

performance status of 0 or 1. Randomisation was stratified by 

geographical region (Asia vs. non-Asia), histology (OESCC vs. 

adenocarcinoma), and performance status. For this review, only 

the subgroup of OESCC patients with PD-L1 expression CPS ≥ 10 

was relevant considering the prioritisation framework. The longest 

median follow-up reported was 22.6 months from randomisation 

across treatment arms. 

Overall, 749 patients underwent randomisation in Keynote-590, 

with 373 patients being randomised to pembrolizumab plus 

chemotherapy and 376 patients to placebo plus chemotherapy. Of 

those, 143 patients in each group had OESCC with a PD-L1 

expression of CPS ≥ 10. Baseline characteristics were not reported 

separately for the OESCC PD-L1 CPS ≥ 10 population, but were 

generally well balanced in the ITT population. 

CheckMate 648 was a phase 3, open-label, multicentre, three-arm 

RCT comparing ipilimumab/nivolumab and nivolumab plus 

chemotherapy, respectively, with chemotherapy alone. Patients 

had unresectable, advanced, recurrent or metastatic histologically 

confirmed OESCC or oesophageal adenosquamous cell carcinoma, 

were eligible regardless of PD-L1 expression, were at least 18 years 

old, and presented with an ECOG performance status of 0 or 1. 

Stratification of patients into respective arms was based on their 

tumour cell PD-L1 expression status (≥ 1% vs. < 1% or 

indeterminate), region (East Asia vs. rest of Asia vs. rest of the 

world), ECOG performance status and number of organs with 

metastases (≤1 vs. ≥2). For this review, only the subgroup of 

patients with PD-L1 expression ≥ 1% in the CheckMate 648 trial was 

relevant considering the prioritisation framework. The longest 

median follow-up reported was 39.6 months from randomisation 

across treatment arms. 

Overall, 970 patients underwent randomisation in CheckMate 648, 

with 321 patients being randomised to nivolumab plus 

chemotherapy, 325 patients to ipilimumab/nivolumab, and 324 

patients to chemotherapy alone. Of those, 158 patients receiving 

nivolumab plus chemotherapy, 158 patients receiving 

ipilimumab/nivolumab, and 156 patients receiving chemotherapy 

alone had a tumour cell PD-L1 expression ≥ 1%. Notably, the 

percentage of patients with PD-L1 TC ≥ 1% who had metastatic 

disease in the nivolumab plus chemotherapy group was 14% and 

11% higher than in the ipilimumab/nivolumab and chemotherapy 

alone group, respectively. However, no substantial between-group 

differences were reported and all other reported baseline 

characteristics were well balanced across treatment arms.  

MSD, a subsidiary of Merck, the pharmaceutical company 

producing pembrolizumab, funded the Keynote-590 trial, and 

Bristol Myers Squibb, in collaboration with Ono Pharmaceutical, 

the pharmaceutical companies producing ipilimumab and 

nivolumab, funded the CheckMate 648 trial. 

 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=548061
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Interventions and comparisons 

Pembrolizumab was administered at a dose of 200 mg on day one 

of three-week cycles combined with 5-fluorouracil 800 mg/m2/ day 

on days one through five and cisplatin 80 mg/m2 on day one (for a 

maximum of six cycles) of three-week cycles in Keynote-590. 

Treatment was continued until completion of 35 cycles, disease 

progression, unacceptable toxicity, illness, physician’s or patient’s 

decision to withdraw, non-compliance or complete response. 

The nivolumab-based treatment regimen in CheckMate 648 

consisted of nivolumab 240 mg on day one of two-week cycles for 

up to two years in combination with fluorouracil 800 mg/m²/day on 

days one through five and cisplatin 80 mg/m2 on day one of four-

week cycles. Treatment was continued until progression, 

unacceptable toxicity or withdrawal of consent. 

Subjects allocated to ipilimumab/nivolumab in CheckMate 648 

received ipilimumab at dose of 1 mg/kg on day one of six-week 

cycles combined with nivolumab at a dose of 3 mg/kg on day one 

of two-week cycles. Treatment continued for up to two years, 

disease progression, unacceptable toxicity or withdrawal of 

consent. 

Patients allocated to the comparator group in the Keynote-590 trial 

received the same platinum-based chemotherapy regimen as the 

intervention group, but instead of the experimental agent 

pembrolizumab they received saline placebo. 

Outcomes of interventions 

Overall survival and progression free-survival were planned and 

assessed as primary efficacy outcomes in Keynote-590 and 

CheckMate 648. In both trials, progression-free survival was 

planned to be assessed by blinded independent central review, but 

was changed to investigator-assessed in the double-blind Keynote-

590 trial because of higher than expected discordance which led to 

a higher than expected censoring of progression-free survival 

events. In Keynote-590, quality of life was assessed as a secondary 

efficacy outcome using the EORTC QLQ-C30 and the EORTC 

oesophageal module QLQ-OES18, and was assessed as an 

exploratory outcome using EQ-5D. In CheckMate 648, quality of life 

was evaluated as an exploratory outcome using the disease-

specific questionnaire FACT-Esophageal (FACT-E) and EQ-5D. 

Safety outcomes were assessed in both trials. 

Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding section.  

 

ALLOCATION (SELECTION BIAS) 

The randomisation method used in Keynote-590 was adequate and 

relied on an interactive voice response system. Baseline 

characteristics were not reported separately for the OESCC PD-L1 

CPS ≥ 10 population, but were generally well balanced in the ITT 

population. 

The randomisation method used in CheckMate 648 was adequate 

and relied on web-based interactive response technology. No 

notable imbalances in the baseline characteristics were reported in 

the overall population. However, in the PD-L1 ≥ subgroup, the 

percentage of patients with metastatic disease at trial entry was 

higher and the percentage of patients with distant recurrent 

disease was lower in the nivolumab plus chemotherapy arm, while 

this distribution was reversed in the ipilimumab/ 

nivolumab and chemotherapy only arms.  

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

Keynote-590 was a double-blind, placebo-controlled trial in which 

patients, investigators, and site staff were masked to group 

assignment and PD-L1 biomarker status. Therefore, the trial was 

judged to be at low risk of performance and detection bias for all 

outcomes. 

CheckMate 648 was an open-label trial that used blinded 

independent central review for the assessment of progression-free 

survival. Therefore, the trial was judged to be at low risk of 

performance and detection bias for overall survival and 

Identification of studies via databases and registries 
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Records identified from 

databases: 
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Reports excluded 

(n = 105) 

• Ipilimumab/nivolumab as 

covered by review (n = 15) 

• No OESCC (n = 90) 

 

Studies in OESCC included in 

review  

(n = 2) 

Reports of included studies  

(n = 27) 

Identified via separate review 

Studies meeting 

prioritisation criteria 

(n = 1) 

Reports of included studies 

(n =14) 

Records excluded 

(n = 1) 

• Wrong comparison (n = 1) 

Studies in OESCC identified 

(n = 2) 

Reports of studies 

(n = 15) 

Figure 11. PRISMA flow diagram: OESCC 
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progression-free survival, and to be at high risk of performance and 

detection bias for adverse events and health-related quality of life. 

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow was reported adequately in both trials. All and 

nearly all randomised patients were included in the survival and 

safety analyses, respectively. Risk of attrition bias was rated to be 

high in Keynote-590 because approximately 10% of patients in 

each arm left the study based on the patient’s or physician’s 

decision. For the quality of life assessment, completion rates were 

high (≥ 97%) up to week 18, but decreased thereafter. As analyses 

were limited to week 18, no further downgrade for attrition was 

justified for the outcome quality of life. 

Risk of attrition bias was rated to be unclear in CheckMate 648 

because drop-out was unbalanced and at medium level for the 

chemotherapy only arm due to a higher percentage of patients 

withdrawing consent (ipilimumab/nivolumab 0.9%; nivolumab 

plus chemotherapy 3.4%; chemotherapy only 6.2%). Completion 

rates of the FACT-E questionnaire were not reported in detail in the 

CheckMate 648 trial, but 90% of patients completed at least the 

baseline and one follow-up questionnaire, and were included in 

the patient-reported outcome analysis population. We judged a 

high risk of bias rating not to be warranted. 

 

SELECTIVE REPORTING (REPORTING BIAS) 

In absence of the first version of the Keynote-590 trial protocol, 

there was high risk of reporting bias, considering multiple changes 

of the outcomes and analysis populations. All outcomes that are 

relevant for this review were reported, but the ClinicalTrials.gov 

record history suggests that the OESCC PD-L1 CPS ≥ 10 subgroup 

has not been prespecified. 

The original trial protocol was accessible for CheckMate 648, and 

predefined outcomes of interest were adequately reported. Hence, 

we rated the trial to be at low risk of reporting bias. 

Effects of interventions 

See summary of findings: Pembrolizumab-based treatment 

regimens compared to SoC for OESCC with PD-L1 CPS ≥ 10; 

Nivolumab-based treatment regimens compared to SoC for OESCC 

with PD-L1 ≥ 1% expression; Ipilimumab/nivolumab compared to 

SoC for OESCC with PD-L1 ≥ 1% expression. 

 

OVERALL SURVIVAL 

Pembrolizumab-based regimens, compared to platinum-based 

doublet chemotherapy, may increase overall survival in patients 

with unresectable advanced or metastatic OESCC with PD-L1 CPS ≥ 

10 treated in the palliative first-line setting (HR 0.57 [95% CI, 0.43 to 

0.75]; 1 study; 286 participants; low-certainty evidence; Analysis 

8.1.). In absolute terms, this translates to a survival benefit of 18.9% 

more (9.1% to 29.2% more) at two years. The median overall 

survival in the control group with chemotherapy alone was 8.8 

months [136]. Calculating the median overall survival difference 

using the hazard ratio and baseline risk estimate from the 

comparator arm led to a 6.6 months (2.9 months to 11.7 months 

more) survival benefit for patients receiving the intervention. There 

was serious risk of attrition bias because approximately 10% of 

patients left the study because of patient or physician decision in 

each arm and risk of type II error due to the low sample size. Hence, 

we downgraded for risk of bias and imprecision considering the 

wide confidence interval crossing the line of appreciable benefit at 

0.75. 

Nivolumab-based regimens, compared to platinum-based doublet 

chemotherapy, may increase overall survival in patients with 

unresectable advanced or metastatic OESCC with a tumour cell PD-

L1 expression ≥ 1% treated in the palliative first-line setting (HR 

0.59 [95% CI, 0.46 to 0.76]; 1 study; 315 participants; low-certainty 

evidence; Analysis 8.2.). In absolute terms, this translates to a 

survival benefit of 16.6% more (8.0% to 25.7% more) at two years 

and 15.7% more (7.4% to 24.7% more) at three years, respectively. 

The median overall survival in the control group with 

chemotherapy alone was 9.1 months [137]. Calculating the median 

overall survival difference using the hazard ratio and baseline risk 

estimate from the comparator arm led to a 6.3 months (2.9 months 

to 10.7 months more) survival benefit for patients receiving the 

intervention. Considering that 15.9% of all randomised control 

group patients who experienced disease progression subsequently 

received ICIs, which could lead to an underestimation of the effect, 

and the suggested imbalance in trial withdrawals due to deviations 

from the intended treatment in the open-label design, a 

downgrade by one level in total for indirectness and risk of bias was 

justified. We downgraded for imprecision for the risk of type II error 

due to the low sample size and a wide confidence interval that 

crosses the line of appreciable benefit at 0.75. 

Ipilimumab/nivolumab, compared to platinum-based doublet 

chemotherapy, may increase overall survival in patients with 

unresectable advanced or metastatic OESCC with a tumour cell PD-

L1 expression ≥ 1% treated in the palliative first-line setting (HR 

0.62 [95% CI, 0.48 to 0.80]; 1 study; 315 participants; low-certainty 

evidence; Analysis 8.3.). In absolute terms, this translates to a 

survival benefit of 14.9% more (6.3% to 24.1% more) at two years 

and 14.0% more (5.8% to 23.1% more) at three years, respectively. 

The median overall survival in the control group with 

chemotherapy alone was 9.1 months [137]. Calculating the median 

overall survival difference using the hazard ratio and baseline risk 

estimate from the comparator arm led to a 5.6 months (3.7 months 

to 9.0 months more) survival benefit for patients receiving the 

intervention. Considering that 15.9% of all randomised control 

group patients who experienced disease progression subsequently 

received ICIs, which could lead to an underestimation of the effect, 

and the suggested imbalance in trial withdrawals due to deviations 

from the intended treatment in the open-label design, a 

downgrade by one level in total for indirectness and risk of bias was 

justified. We downgraded for imprecision for the risk of type II error 

due to the low sample size and a wide confidence interval that 

crosses the line of appreciable benefit at 0.75. 

PROGRESSION-FREE SURVIVAL 

Pembrolizumab-based regimens, compared to platinum-based 

doublet chemotherapy, may increase progression-free survival in 

patients with OESCC with PD-L1 CPS ≥ 10 treated in the first-line 

setting (HR 0.53 [95% CI, 0.40 to 0.60]; 1 study; 286 participants; 

low-certainty evidence; Analysis 8.4.). After two years of follow-up, 

this results in a progression-free survival advantage of 13.4% (9.9% 

to 22.7% more). We downgraded the certainty for risk of attrition 

bias because approximately 10% of patients left the study in each 

arm, and for imprecision due to the small sample size and risk of 

type II error. 

Nivolumab-based regimens, compared to platinum-based doublet 

chemotherapy, likely increase progression-free survival as 

assessed by blinded independent central review in patients with 

unresectable advanced or metastatic OESCC with a tumour cell PD-

L1 expression ≥ 1% treated in the palliative first-line setting (HR 

0.67 [95% CI, 0.51 to 0.89]; 1 study; 315 participants; moderate-

certainty evidence; Analysis 8.5.). After one year of follow-up, this 

results in a progression-free survival advantage of 11.4% (2.9% to 

20.9% more). Certainty of evidence was downgraded for 

imprecision because of a wide confidence interval that crosses the 
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line of appreciable benefit at 0.75 and for risk of type II error due to 

low sample size. 

Ipilimumab/nivolumab, compared to platinum-based doublet 

chemotherapy, may result in little to no difference in progression-

free survival as assessed by blinded independent central review in 

patients with unresectable advanced or metastatic OESCC with a 

tumour cell PD-L1 expression ≥ 1% treated in the palliative first-line 

setting (HR 1.04 [95% CI, 0.79 to 1.36]; 1 study; 315 participants; 

low-certainty evidence; Analysis 8.6.). After one year of follow-up, 

this results in a progression-free survival disadvantage of 0.9% 

(2.9% fewer to 6.2% more). Certainty of evidence was downgraded 

by two levels for imprecision because of a very wide confidence 

interval that crosses both the line of null-effect and of appreciable 

harm at 1.25, as well as for risk of type II error due to low sample 

size. 

 

HEALTH-RELATED QUALITY OF LIFE 

The quality of life analysis for pembrolizumab-based regimens is 

based on EORTC QLQ-C30 results from the Keynote-590 study. 

Results were reported separately for the OESCC PD-L1 CPS ≥ 10 

population [138]. Questionnaires were completed electronically by 

the patients before all other study procedures one day 1 of the 

three-week treatment cycles. Of the 286 patients with OESCC PD-

L1 CPS ≥ 10 included in survival analyses, 274 patients were also 

evaluable for global quality of life outcome analysis. At 18 weeks 

from baseline, approximately after six cycles of pembrolizumab 

and chemotherapy, there was little to no difference in global health 

score/quality of life (GHS/QoL) using least-squares mean change 

scores between the intervention and control group, not crossing 

the threshold of minimal clinically important difference of 9.5 (MD 

–1.95 [95% CI, –7.72 to 3.82]; 1 study; 274 participants; low-

certainty evidence; Analysis 8.7.). Thus, pembrolizumab-based 

regimens may have little to no effect on GHS/QoL in OESCC patients 

with PD-L1 CPS ≥ 10. Due to general attrition of patients from the 

study, and the imprecision of the change score, we downgraded by 

one level for risk of bias and imprecision each, resulting in a low 

certainty evidence rating. 

In CheckMate 648, quality of life was assessed using the disease-

specific Functional Assessment of Cancer Therapy-Esophageal 

(FACT-E) questionnaire and the single generic item “I am bothered 

by the side effects of treatment” (GP5 item of FACT-G). Because no 

comprehensive generic patient-reported outcome measure was 

applied in this trial and results were not reported separately for the 

PD-L1 ≥ 1% subgroup, our assessment was based on FACT-E results 

for the whole trial population irrespective of PD-L1 expression 

status. Assessments were conducted prior to procedures on the 

first day of cycles one, two, and three, and every six weeks 

thereafter.  

For nivolumab-based regimens the difference in quality of life from 

baseline through week 49 using least-squares mean change scores 

indicated slightly improved quality of life with nivolumab and 

chemotherapy than with chemotherapy alone, not crossing the 

threshold of minimal clinically important difference of 9.5 (MD 3.44 

[95% CI, –0.03 to 6.91]; 1 study; 522 participants; moderate-

certainty evidence; Analysis 8.8.). Thus, nivolumab-based regimens 

likely result in little to no difference in quality of life of patients with 

OESCC. Even though numerical quality of life data were not 

reported separately for the PD-L1 ≥ 1% subgroup, the trial authors 

state that results were similar for all randomised patients and the 

PD-L1 ≥ 1% subgroup, and there is no apparent reason to assume 

the contrary. We downgraded for risk of performance and 

detection bias due to the trial’s open-label design, resulting in a 

moderate-certainty rating. 

For ipilimumab/nivolumab the difference in quality of life from 

baseline through week 49 using least-squares mean change scores 

indicated slightly improved quality of life with the ICI doublet than 

with chemotherapy alone not crossing the threshold of minimal 

clinically important difference of 9.5 (MD 1.91 [95% CI, –1.70 to 

5.51]; 1 study; 529 participants; moderate-certainty evidence; 

Analysis 8.9.). Thus, ipilimumab/nivolumab likely results in little to 

no difference in quality of life of patients with OESCC. Even though 

numerical quality of life data were not reported separately for the 

PD-L1 ≥ 1% subgroup, the trial authors state that results were 

similar for all randomised patients and the PD-L1 ≥ 1% subgroup, 

and there is no apparent reason to assume the contrary. We 

downgraded for risk of performance and detection bias due to the 

trial’s open-label design, resulting in a moderate-certainty rating. 

ADVERSE EVENTS 

First-line pembrolizumab plus chemotherapy, as compared to 

placebo plus chemotherapy, may result in little to no difference in 

adverse events CTCAE grade ≥ 3 in patients with OESCC with CPS ≥ 

10 (RR 1.03 [95% CI, 0.97 to 1.10]; 1 study; 740 participants; low-

certainty evidence; Analysis 8.10.). The baseline risk for adverse 

events with chemotherapy alone was 83.2% [136]. Adverse events 

were encountered by 2.5% more (2.5% fewer to 8.3% more) 

participants treated with pembrolizumab plus chemotherapy. We 

downgraded the certainty of evidence for imprecision because of a 

wide confidence interval that crosses the line of appreciable harm, 

and for risk of attrition bias because around 10% of patients in each 

arm left the study on the patient’s or physician’s decision. 

The addition of nivolumab to chemotherapy in the first line of 

therapy, as compared to chemotherapy alone, may increase 

adverse events CTCAE grade ≥ 3 in patients with OESCC with PD-L1 

≥ 1% (RR 1.33 [95% CI, 1.11 to 1.61]; 1 study; 614 participants; low-

certainty evidence; Analysis 8.11.). The baseline risk for adverse 

events with chemotherapy alone was 36.5% [137]. Adverse events 

were encountered by 12.0% more (4.0% to 22.3% more) 

participants treated with nivolumab plus chemotherapy. We 

downgraded the certainty of evidence for imprecision because of a 

wide confidence interval that crosses the line of appreciable harm. 

Only treatment-related adverse events, which include a subjective 

judgement of treatment-relatedness, were reported in CheckMate 

648. In conjunction with the trial’s open-label design, which poses 

a risk of performance and detection bias, we further downgraded. 

Overall, the certainty of evidence for the effect of nivolumab-based 

regimens on adverse events was rated to be low. 

First-line ipilimumab/nivolumab, as compared to chemotherapy 

alone, may reduce adverse events CTCAE grade ≥ 3 in patients with 

OESCC (RR 0.91 [95% CI, 0.73 to 1.13]; 1 study; 626 participants; 

low-certainty evidence; Analysis 8.12.). The baseline risk for 

adverse events with chemotherapy alone was 36.5%. Adverse 

events were encountered by 3.3% fewer (9.9% fewer to 4.7% more) 

participants treated with ipilimumab/nivolumab. We downgraded 

the certainty of evidence for imprecision because of a wide 

confidence interval that crosses the line of null-effect and 

appreciable benefit. Only treatment-related adverse events, which 

include a subjective judgement of treatment-relatedness, were 

reported in CheckMate 648. In conjunction with the trial’s open-

label design, which poses a risk of performance and detection bias, 

we further downgraded. Overall, the certainty of evidence for the 

effect of ipilimumab/nivolumab on adverse events was rated to be 

low. 
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Evidence discussion 

SUMMARY OF MAIN RESULTS 

When compared to platinum-based doublet-chemotherapy, the 

combination of an ICI with platinum-based doublet chemotherapy 

or with a second ICI shows promising results in the treatment of 

patients with advanced or metastatic OESCC in the first-line setting, 

based on the two presented trials.  

Pembrolizumab-based treatment regimens may increase overall 

and progression-free survival, and may result in little to no 

difference in global health score/quality of life and adverse events 

CTCAE grade ≥ 3 in OESCC with PD-L1 CPS ≥ 10. In absolute terms, 

pembrolizumab combined with chemotherapy is 6.3 times more 

(worst case scenario: 1.0 times; best case scenario: no calculation 

possible because of negative NNH and positive NNT) likely to lead 

to a survival benefit (18.9% more at two years) than to cause 

additional harm in the form of adverse events of CTCAE grade ≥ 3 

compared to chemotherapy alone (NNT/NNH ratio; not assuming 

differential outcome importance). 

Nivolumab-based treatment regimens may increase overall 

survival, likely increase progression-free survival, and likely result 

in little to no difference in health-related quality of life in OESCC 

with a PD-L1 expression ≥ 1%. However, nivolumab combined with 

chemotherapy may increase adverse events of CTCAE grade ≥ 3 

compared to chemotherapy alone. In absolute terms, combining 

nivolumab with chemotherapy in OESCC is 1.4 times (worst case 

scenario: 0.4 times; best case scenario: 6.5 times) more likely to 

lead to a survival benefit (16.6% at two years) than to cause 

additional harm in the form of adverse events of CTCAE grade ≥ 3 

compared to chemotherapy alone (NNT/NNH ratio; not assuming 

differential outcome importance). 

Ipilimumab/nivolumab may increase overall survival, may result in 

little to no difference in progression-free survival, likely result in 

little to no difference in health-related quality of life, and may 

reduce adverse events CTCAE grade ≥ 3 in OESCC with PD-L1 TC ≥ 

1%. The calculation of a meaningful NNT/NNH ratio was not 

possible because of a negative NNH combined with a positive NNT 

in the base and best case scenarios. In the base case scenario, the 

survival benefit amounts to 14.9% at two years. In the worst case 

scenario, ipilimumab/nivolumab is 1.5 times more likely to lead to 

a survival benefit than to cause additional harm. 

QUALITY OF EVIDENCE 

Certainty of the evidence was rated to be low for pembrolizumab-

based regimens, and was rated to be low to moderate for 

nivolumab-based regimens and ipilimumab/nivolumab. Reasons 

for downgrading included concerns over insufficient power and 

imprecision, indirectness from treatment switching, risk of 

performance bias due to CheckMate 648’s open-label design, and 

risk of attrition bias. 

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Although our prioritisation framework dictated the population of 

interest (i.e., OESCC patients with a TC PD-L1 expression ≥ 1% 

[ipilimumab/nivolumab or nivolumab plus chemotherapy] or CPS 

≥ 10 [pembrolizumab]), all three ICI regimens have also shown 

statistically significant improvements in overall survival in the 

overall study populations of Keynote-590 and CheckMate 648 

irrespective of PD-L1 expression status. The evidence presented 

herein is not restricted to patients with a certain mutational profile. 

Generalizability of data for other patient populations or settings 

Apart from Keynote-590, we did not identify published RCTs 

investigating pembrolizumab for palliative first-line treatment of 

OESCC. Pembrolizumab is not EMA approved for second-line 

treatment, and evidence from the phase 3 Keynote-181 study 

suggests no statistically significant improvements in overall 

survival with pembrolizumab as second-line treatment in OESCC 

compared to standard of care chemotherapy with paclitaxel, 

docetaxel, or irinotecan [139]. Likewise, we did not identify other 

published RCTs investigating nivolumab or ipilimumab/ 

nivolumab for palliative first-line treatment of OESCC. Nivolumab 

monotherapy is EMA approved for unresectable advanced, 

recurrent or metastatic OESCC after prior fluoropyrimidine- and 

platinum-based combination chemotherapy based on the phase 3 

ATTRACTION-3 trial which showed statistically significant and 

clinically meaningful improvement in overall survival compared to 

chemotherapy as second-line treatment [140]. 

Since our review is limited to RCTs as the study design, we did not 

search for real-world evidence nor non-randomised clinical trials 

assessing the drugs’ safety and efficacy in other patient 

populations. Consequently, the applicability of the evidence 

provided herein is confined to a preselected subset of OESCC 

patients with good performance statuses (ECOG 0 to 1) who have 

relatively few comorbidities, particularly no systemic treatment-

requiring autoimmune diseases. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES OR REVIEWS 

Other ICIs and contradictory findings 

Since the initial EMA register search, further PD-1 inhibitors for the 

indication of OESCC in the palliative first-line setting were 

approved. These were tislelizumab in combination with platinum-

based chemotherapy in patients with OESCC whose tumours 

express PD-L1 with a TAP score ≥ 5%, and toripalimab in 

combination with cisplatin and paclitaxel in patients with OESCC 

irrespective of PD-L1 expression. For neither of the new indications 

long-term survival criteria were met as per their ESMO-MCBS 

scorecards which relied on overall survival data from the respective 

trials [141, 142]. Notably, the ESMO-MCBS scorecard for the 

tislelizumab first-line regimen in OESCC was based on results of the 

PD-L1 TAP ≥ 10% group because in the RATIONALE-306 trial OS was 

not formally tested using the 5% threshold set in the EMA approval 

for tislelizumab. 

Performing a pragmatic search of MEDLINE via PubMed, no further 

RCTs of ICIs, currently not EMA approved for the indication but 

comparing ICI-based treatment regimens to established treatment 

standards for the palliative first-line treatment of OESCC, could be 

identified.
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Colorectal carcinoma

Prioritisation and search results

As of August 2024, we have identified two EMA approvals for a 

single ICI, pembrolizumab, concerning the indication of 

microsatellite-instability–high (MSI-H) or mismatch-repair–

deficient (dMMR) colorectal carcinoma. One of respective 

approvals was in the palliative first-line setting and met the ESMO 

MCBS ≥ 4 criterion to be considered further for systematic review. 

Recently, past our systematic search, EMA has recommended the 

approval of the combination of ipilimumab and nivolumab as an 

ICI-based strategy for the treatment of metastatic MSI-H/dMMR 

colorectal cancer in the palliative first- and second line treatment.

 

PRIORITISATION

ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Pembrolizumab P1 dMMR/MSI-H Monotherapy 4 Yes ✓ 

Pembrolizumab P2 dMMR/MSI-H Monotherapy    
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

The search strategy developed from this selection, utilising search 

terms related to colorectal carcinoma and pembrolizumab, 

identified 840 entries in the CENTRAL and MEDLINE databases 

through the search performed on August 7th, 2024. After 

deduplication and applying the Cochrane RCT classifier, 424 

potential records remained. Of these, 18 records met the inclusion 

criteria. All of which were reports of the Keynote 177 

(NCT02563002) trial [143]. No RCTs were identified for exclusion 

during the full-text screening.  

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies table. Here, we provide a brief overview.  

Keynote 177 was a phase 3, open-label, multicentre, two-arm RCT 

comparing pembrolizumab monotherapy to chemotherapy alone 

or in combination with an EGFR or VEGF inhibitor, depending on 

the chosen standard of care chemotherapeutic regimen. Adult 

patients with locally confirmed dMMR or MSI-H stage IV colorectal 

carcinoma were eligible irrespective of their PD-L1 expression 

status. Further criteria for inclusion were an ECOG performance 

status of 0 or 1, adequate organ function and the absence of 

autoimmune disease requiring systemic treatment within the 

preceding two years apart from hormone substitution therapy. 

Overall, 307 individuals were randomised: 153 to the intervention 

and 154 to the comparator group. No substantial differences in the 

baseline characteristics between-groups were reported. The 

median age of participants was 63 years (IQR, 50 to 73). 

The longest reported median follow-up was 44.5 months (IQR, 39.7 

to 49.8) from randomisation.  

Merck Sharp & Dohme, the pharmaceutical company producing 

pembrolizumab, funded the trial.  

Interventions and comparisons 

Pembrolizumab was administered intravenously at a dose of 200 

mg on day one of three-week cycles. 

Control group participants received one of the following standard 

chemotherapy regimens: mFOLFOX6, mFOLFOX6 + bevacizumab (5 

mg/kg IV on day one of each two-week cycle), mFOLFOX6 + 

cetuximab (400 mg/m2 IV over two hours then 250 mg/m2 over one 

hour weekly in each two-week cycle), FOLFIRI, FOLFIRI + 

bevacizumab (5 mg/kg IV on day one of each two-week cycle) or 

FOLFIRI + cetuximab (400 mg/m2 IV over two hours then 250 mg/m2 

over one hour weekly in each two-week cycle). 

Participants with disease progression under control chemotherapy 

could cross-over and receive pembrolizumab for up to 35 cycles, 

i.e., approximately two years. 

Outcomes of interventions 

The primary outcomes of the Keynote 177 trial were overall survival 

and centrally assessed progression-free survival (PFS). Relevant 

secondary of exploratory outcomes included quality of life, overall 

response rate (ORR), adverse events and study treatment 

discontinuation due to adverse events. 

Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding section.  

 

ALLOCATION (SELECTION BIAS) 

The randomisation method of Keynote was 177 adequate and 

randomisation was performed centrally using an interactive voice 

Identification of studies via databases 
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Figure 12. PRISMA flow diagram: CRC 
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response system or integrated web response system. Baseline 

characteristics seemed adequately balanced between groups. 

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

The trial was performed in an open-label fashion. Due to the overall 

robustness of the outcome OS towards performance and detection 

bias, the respective risk of bias in these domains was low. However, 

due to the open-label nature of the trial, the risk of performance 

bias for other outcomes such as PFS, quality of life and adverse 

events was increased, including, but not limited to, patient 

reported outcomes. 

 

Throughout follow-up, the trial conductors reported that 36% 

(56/145) of participants in the control chemotherapy group 

received pembrolizumab after confirmed disease progression. 

Furthermore, 35 control participants received other forms of 

checkpoint inhibitor immunotherapy, leading to an overall control 

cross-over rate of 59% in reference to the control intention to treat 

population. 

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow in Keynote 177 was reported adequately. All 

patients were included in the survival analyses, and nearly all were 

included in the safety analysis. The proportion of trial participants 

included in the quality of life assessments was large. We rated the 

risk of attrition bias as low for all outcomes. 

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocol was accessible, and the predefined outcomes of 

interest were adequately reported. We rated the study as having a 

low risk of bias. 

Effects of interventions 

See summary of findings: Pembrolizumab compared to SoC for 

dMMR/MSI-H colorectal carcinoma.  

 

OVERALL SURVIVAL 

Treatment with pembrolizumab monotherapy compared to 

chemotherapy in colorectal carcinoma with dMMR/MSI-H treated 

in the palliative first-line setting, may increase in overall survival 

(HR 0.74 [95% CI, 0.53 to 1.03]; 1 study, 307 participants; low-

certainty evidence; Analysis 10.1.). In absolute terms, this 

translates to a survival benefit of 9.8% (1 fewer to 19.2 more) at 

three years. With SoC the median overall survival was 36.7 months 
[143]. Calculating the median overall survival difference using the 

hazard ratio and baseline risk estimate from the comparator arm 

led to a a 12.89 months higher (1.07 lower to 32.55 higher) survival 

benefit for patients receiving pembrolizumab.  

We downgraded for serious imprecision, because the confidence 

interval of relative effect included an appreciable benefit of the 

intervention, but also crossed the line of null effect, and because 

the available evidence consisted of a single trial with a limited 

sample size only. 

 

PROGRESSION-FREE SURVIVAL 

Compared to chemotherapy, pembrolizumab monotherapy may 

increase progression-free survival (HR 0.59 [95% CI, 0.45 to 0.79]; 1 

study, 307 participants; low-certainty evidence; Analysis 10.2.). At 

three years of follow-up this leads to an increase in median 

progression-free survival by 18.4% more (8.5 more to 26.5 more) as 

compared to a median of 39.0% with chemotherapy. Given that the 

confidence interval of the relative effect crossed the appreciable 

effect and a risk of performance and detection bias in the included 

trial, we downgraded the evidence for imprecision and study 

limitations resulting in a low certainty of evidence for the outcome. 

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life was assessed using the EORTC QLQ-C30 checklist. 

292 of 307 (95%) participants were included in global quality of life 

outcome analysis. At 18 weeks, the mean difference in global 

health score/quality of life (GHS/QoL) from baseline using least-

squares mean change scores was 8.96 points higher (4.24 more to 

13.69 more) with pembrolizumab than with chemotherapy only 

(Analysis 10.3.). Thus, treatment with pembrolizumab may 

increase the GHS/QoL. We rated the certainty in the evidence as 

low. Given that the confidence interval of the relative effect crossed 

the appreciable effect, and a risk of performance and detection 

bias in the included trial, we downgraded the evidence for 

imprecision and study limitations. 

 

ADVERSE EVENTS 

Overall, 77.6% of participants treated with control chemotherapy 

experienced adverse events of CTCAE grade 3 or higher. In the 

pembrolizumab monotherapy arm, 21.7% fewer (30.3 fewer to 11.6 

fewer) individuals experienced such events (RR 0.72 [95% CI, 0.61 

to 0.85]; 1 study, 296 participants; low-certainty evidence; Analysis 

10.4.). Overall, the treatment strategy based on pembrolizumab 

may reduce adverse events of grade 3 or higher as compared to 

chemotherapy. We rated the certainty on the evidence as low 

because the confidence interval of the relative effect crossed the 

appreciable effect and a risk of performance and detection bias in 

the included trial. 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

When compared to chemotherapy, pembrolizumab monotherapy 

shows promising results in the first-line palliative treatment of 

metastatic colorectal carcinoma patients with dMMR/MSI-H, based 

on a single study with 307 participants (Keynote 177). It may 

increase OS and improve HR-QoL, while it may also lead to a 

reduction in adverse events of CTCAE grade ≥ 3.  

No likelihood of being helped or harmed was calcuable for the base 

and best case scenarios of the treatment of metastatic colorectal 

cancer dMMR/MSI-H based on the point estimates of absolute OS 

gain and higher-grade AEs because of a negative NNH and positive 

NNT. In the worst case scenario, pembrolizumab monotherapy is 

0.08 times more likely to lead to a survival benefit (1% lower 

survival at three years) than causing additional harm in the form of 

adverse events CTCAE grade ≥ 3 when compared to chemotherapy 

regimens (NNT/NNH ratio; not assuming differential outcome 

importance). 

QUALITY OF EVIDENCE 

We rated the certainty of evidence as low for all assessed outcomes. 

Reasons for downgrading included concerns over imprecision. 

Furthermore, we downgraded for a risk of performance bias and 

detection bias for all outcomes except OS. 

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

Generalizability of data for other patient populations or settings 

The great majority of metastatic colorectal cancer that are treated 

are microsatellite stable (MSS). Unfortunately, previous studies 

have failed to demonstrate a benefit with immune checkpoint 

inhibitor-based treatment, in particular monotherapy, for 

individuals with MSS metastatic colorectal cancer patients that is 

comparable to the benefits seen in patients with the dMMR/MSI-H 

subtype. Combination treatments to overcome this treatment gap 

are currently being evaluated. Nevertheless, the here presented 
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results are applicable to dMMR/MSI-H metastatic colorectal 

cancers only [144, 145]. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES  

Other ICIs 

After the systematic search for this application was performed, 

another trial on immune checkpoint inhibitor-based palliative first-

line treatment of dMMR/MSI-H metastatic colorectal cancer 

(CheckMate 8HW, NCT04008030) was published. This trial 

compares the combination of ipilimumab and nivolumab to 

chemotherapy and shows promising results with regard to overall 

survival, progression-free survival and a reduction in adverse 

events with the ICI doublet. Although we did not formally include 

this trial in our application, together with the herein presented 

results for pembrolizumab based on the Keynote 177 trial, it may 

point towards a possible positive class effect of ICIs in the first-line 

palliative treatment of dMMR/MSI-H metastatic colorectal cancer 
[146].
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Endometrial carcinoma

Prioritisation and search results

As of May 2024, we have identified four EMA approvals for two ICIs 

concerning the indication of endometrial carcinoma: dostarlimab 

and pembrolizumab. Thereof, only one approval was in the 

palliative first-line treatment setting and met the MCBS ≥ 4 criterion 

to be considered further for systematic review.

 

PRIORITISATION

ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Dostarlimab P2 dMMR/MSI-H Monotherapy 3 No – 

Dostarlimab P1 dMMR/MSI-H Dostarlimab + CTx 4 Yes ✓ 

Pembrolizumab P2 dMMR/MSI-H Monotherapy 3 No – 

Pembrolizumab P2 NR Pembrolizumab + lenvatinib 4 Yes – 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

The search strategy developed from this selection, utilising search 

terms related to dMMR/MSI-H endometrial carcinoma and 

dostarlimab, identified 93 entries in the CENTRAL and MEDLINE 

databases. After deduplication and applying the Cochrane RCT 

classifier, 48 potential records remained. Of these, 16 records met 

the inclusion criteria. All of which were reports of the RUBY study 

(NCT03981796) [147-150]. No studies were identified for exclusion 

during the full-text screening.  

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies table. Here, we provide a brief overview.  

RUBY was a phase 3, double-blind, multicentre RCT comparing the 

combination of dostarlimab with carboplatin and paclitaxel to 

placebo, carboplatin, and paclitaxel. Patients were eligible 

irrespective of their MMR/MSI status, were 18 years or older and 

had primary stage III or IV disease or a first recurrence of 

endometrial cancer but at least six months after completing neo-

adjuvant/adjuvant treatment if having received systematic 

therapy. Further criteria for inclusion were an ECOG performance 

status of 0 or 1, adequate organ function and the absence of 

autoimmune disease requiring systemic treatment within the 

preceding two years apart from hormone substitution therapy. 

Stratification of patients into respective arms was based on their 

MMR/MSI status, prior pelvic radiotherapy, and disease status (i.e., 

recurrent disease, primary stage III or IV).  

Overall, 494 patients underwent randomisation. Of those, 53 

receiving verum treatment and 65 receiving placebo harboured a 

deficient MMR protein or were MSI-high. Notably, the proportion of 

patients over 65 was slightly higher in the control arm than in the 

intervention arm. However, no substantial between-group 

differences were reported. Approximately half of the included 

patients were in the recurrent disease setting, with more than 80 

percent having an endometrioid histologic subtype.  

The longest median follow-up reported was 36.6 months from 

randomisation.  

GlaxoSmithKline, the pharmaceutical company producing 

dostarlimab, funded the RUBY trial.  

Interventions and comparisons 

Dostarlimab was administered intravenously at a dose of 500mg in 

combination with carboplatin AUC5 and paclitaxel 175mg/m2 

body-surface area on day one of six three-week cycles. Thereafter, 

chemotherapy was discontinued, and the administration interval 

of dostarlimab widened to six-week cycles and a dose of 1000mg. 

Treatment was continued for a maximum of three years, disease 

progression, toxic events, or death. Patients who were allocated to 

the comparator treatment followed the same schedule and drug 

regimen, but instead of dostarlimab, they received placebo 

infusions.  

Outcomes of interventions 

All prespecified outcomes of interest were planned and assessed in 

RUBY as secondary outcomes (PFS assessed by BICR, OS, QoL, and 

safety), with the primary outcome of the study being PFS 

(progression recorded by RECIST v1.1) based on investigator 

assessment. Patient-reported outcome measures used for quality-

of-life outcomes assessment were EQ-5D-5L, EORTC QLQ-C30, and 

EORTC QLQ-EN24.  

Identification of studies via databases 
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Figure 13. PRISMA flow diagram: EC 
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Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding section. 

 

ALLOCATION (SELECTION BIAS) 

The randomisation method of RUBY was adequate and relied on an 

interactive web-based response system. No notable baseline 

imbalances were reported for the overall population. However, in 

patients with dMMR/MSI-H tumours, the proportion aged over 65 

was 11% higher in the comparator arm than in the intervention 

arm, prompting us to evaluate the trial as having an unclear risk of 

bias. Given the small number of participants, this discrepancy 

might have occurred by chance.   

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

RUBY was a double-blind placebo-controlled study, with 

participants, investigators, study staff, and the sponsor study team 

blinded. Therefore, we judged the risk of detection and 

performance bias as low for all prioritised outcomes.  

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow in RUBY was reported adequately. All patients 

were included in the survival analyses, and nearly all were included 

in the safety analysis. For the quality of life assessment, a 

questionnaire completion rate of over 94 percent at the chosen 

time points was reported. Therefore, we rated the risk of attrition 

bias as low for all outcomes.   

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocol was accessible, and the predefined outcomes of 

interest were adequately reported. Since the protocol included a 

prespecified subgroup analysis for patients with dMMR/MSI-H 

tumours, we rated the study as having a low risk of bias. 

Effects of interventions 

See summary of findings: Dostarlimab-based treatment regimens 

compared to SoC for dMMR/MSI-H endometrial carcinoma. 

 

OVERALL SURVIVAL 

Dostarlimab-based treatment regimens, compared to 

chemotherapy only, in endometrial carcinoma with dMMR/MSI-H 

treated in the palliative first-line setting, likely result in a large 

increase in overall survival (HR 0.32 [95% CI, 0.17 to 0.63]; 1 study, 

118 participants; low-certainty evidence; Analysis 11.1.). In 

absolute terms, this translates to a survival benefit of 26.3% (13.1 

to 33.5 more) and 32.0% (15.3 to 41.6 more) at two and three years, 

respectively. With SoC the median overall survival was 31.4 

months. In the intervention arm of RUBY, the median overall 

survival has not been reached yet [149]. Calculating the median 

overall survival difference using the hazard ratio and baseline risk 

estimate from the comparator arm led to a 66.7 months (18.4 to 

153.3 more) survival benefit for patients receiving the intervention.  

Considering the small sample size, introducing beta error could 

potentially result in overestimating the effect. On the other hand, 

38.5% of participants who experienced disease progression 

subsequently received ICIs, which could lead to an 

underestimation; therefore, we downgraded for imprecision and 

indirectness. 

 

PROGRESSION-FREE SURVIVAL 

Progression-free survival was planned as both a primary and 

secondary endpoint while differing in the assessment by 

investigators or by blinded independent central review (BICR). 

Herein, considering its lower risk for bias, BICR assessments were 

used. Compared to SoC, the combination of carboplatin/paclitaxel 

with dostarlimab likely results in a large increase in progression-

free survival (HR 0.28 [95% CI, 0.16 to 0.59]; 1 study, 118 

participants; moderate-certainty evidence; Analysis 11.2.). At one 

year follow-up this leads to a progression-free survival advantage 

of 43% (25 more to 55.4 more). Given the small sample size, we 

downgraded the evidence for imprecision.  

 

HEALTH-RELATED QUALITY OF LIFE 

Quality of life was assessed using the EORTC QLQ-C30 and QLQ-

EN24 module checklists were reported specifically for the 

dMMR/MSI-H subset of patients [150], at different intervals (baseline, 

cycle 7 and cycle 13) with completion rates, above 94%. Of the 118 

patients included in survival analyses, 115 were also evaluable for 

global quality of life outcome analysis. At the seventh cycle of 

treatment, i.e., following the prescribed treatment protocol, after 

completion of chemotherapy and entry into maintenance, 

approximately 19 weeks from baseline, the difference in global 

health score/quality of life (GHS/QoL) from baseline using least-

squares mean change scores was higher with the intervention than 

with chemotherapy only, crossing the threshold of minimal 

clinically important difference of 10 (MD 9.38 [95% CI, 5.45 to 

13.31]; Analysis 11.3.). Thus, dostarlimab-based treatment likely 

increases the GHS/QoL in endometrial cancer patients with 

dMMR/MSI-H. Due to the small sample size and imprecision of the 

change score, we downgraded by two for imprecision, resulting in 

a low certainty evidence rating.   

 

ADVERSE EVENTS 

Adverse events graded as CTCAE ≥ 3 were only reported for all 

participants included in the RUBY trial and were encountered by 

12% more (3.6 to 21.7 more) receiving chemotherapy plus 

dostarlimab as opposed to chemotherapy without ICI (RR 1.20 

[95% CI, 1.06 to 1.36]; 1 study, 487 participants; low-certainty 

evidence; Analysis 11.4.). The baseline risk of adverse events with 

the comparator treatment was 60.2%. While we did not downgrade 

the certainty of the evidence for including patients with 

pMMR/MSS, we downgraded it for indirectness potentially 

resulting from a longer treatment exposure in the intervention arm 

in patients who did respond to therapy. Consequently, 

dostarlimab-based treatment in endometrial carcinoma with 

dMMR/MSI-H may increase the number of experienced adverse 

events with CTCAE ≥ 3 slightly.  

 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

When compared to chemotherapy alone, the combination of 

dostarlimab with paclitaxel and carboplatin shows promising 

results in the treatment of endometrial cancer patients with 

dMMR/MSI-H, based on the presented study. It likely results in a 

large increase in overall survival and probable improvements in 

quality of life. However, it may slightly increase adverse events of 

CTCAE grade ≥ 3.  

In absolute terms, integrating dostarlimab in the treatment of 

endometrial carcinoma with dMMR/MSI-H is 2.67 times (worst case 

scenario: 0.71 times; best case scenario: 14 times) more likely to 

lead to a survival benefit (32% higher survival at three years) than 

causing additional harm in the form of adverse events CTCAE grade 

≥ 3 when compared to chemotherapy alone (NNT/NNH ratio; not 

assuming differential outcome importance).  

 

 

file://///134.95.35.201/w-chmg/CHMG/Allgemein/Organisation/Mitarbeiter/Mario/EML_FINAL/Final/EML_ICI-report_analyses.docx%23SoF_Dostarlimab
file://///134.95.35.201/w-chmg/CHMG/Allgemein/Organisation/Mitarbeiter/Mario/EML_FINAL/Final/EML_ICI-report_analyses.docx%23SoF_Dostarlimab


ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  59 

 

QUALITY OF EVIDENCE 

We rated the certainty of evidence as low to moderate. Reasons for 

downgrading included concerns over insufficient power and 

imprecision. Furthermore, we downgraded for indirectness, 

considering subsequent treatment with ICIs in patients with 

progressive disease after chemotherapy alone and the review's 

target population to whom ICIs were assumed unavailable.  

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Although our prioritisation framework dictated the population of 

interest (i.e., endometrial carcinoma with dMMR/MSI-H), 

dostarlimab has also shown statistically significant improvements 

in overall survival in the subset of endometrial carcinoma patients 

with pMMR/MSS in RUBY [148, 149]. Thus, in an update, EMA extended 

the indication for dostarlimab-based treatment to include 

pMMR/MSS patients in the palliative first-line setting. 

 

Generalizability of data for other patient populations or settings 

Apart from RUBY, we did not identify published RCTs investigating 

the use of dostarlimab in endometrial carcinoma. Regulatory 

approval of second-line use of dostarlimab monotherapy in 

dMMR/MSI-H endometrial carcinoma was based on a single-arm 

study after progression following platinum-containing 

chemotherapy [151].  

Since our review is limited to RCTs as the study design, we did not 

search for real-world evidence nor non-randomised clinical trials 

assessing the drug's safety and efficacy in other patient 

populations. Consequently, the applicability of the evidence 

provided herein is confined to a preselected subset of patients with 

good performance statuses (ECOG 0-1) who have relatively few 

comorbidities, particularly no systemic treatment-requiring 

autoimmune diseases.  

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES  

Other ICIs and contradictory findings 

Since the initial EMA register search, further ICIs for the indication 

of endometrial carcinoma in the palliative first-line setting, 

including for pMMR/MSS alongside dMMR/MSI, were approved. 

These were durvalumab, in combination with carboplatin and 

paclitaxel, followed by maintenance with either durvalumab or 

durvalumab plus olaparib, depending on the MMR/MSI status, and 

pembrolizumab, combined with the same chemotherapeutic 

backbone of carboplatin and paclitaxel. In both cases, long-term 

survival criteria were met as per their ESMO-MCBS scorecards, 

which relied on PFS data from the respective trials [152, 153].  

Performing a pragmatic search of MEDLINE via PubMed, further 

RCTs of ICIs, currently not EMA approved for the indication but 

comparing ICI-based treatment regimens to established treatment 

standards in the palliative first-line setting before the introduction 

of ICIs (i.e., consistent with our defined comparison criteria) could 

be identified. These included avelumab (MITO END-3; phase 2 

study) and atezolizumab (AtTEnd; phase 3 study), both in 

combination with carboplatin and paclitaxel [154, 155]. In both studies, 

a statistically significant difference in their primary outcome of PFS 

was noted in favour of the intervention. In either case, this 

difference was more pronounced in the dMMR/MSI-H cohort of 

patients. For the outcome of OS in both instances, median overall 

survival was not reached yet in the dMMR/MSI-H cohorts.  
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Cervical carcinoma  

Prioritisation and search results 

Our search identified two EMA approvals for two ICIs concerning 

the indication of cervical carcinoma: pembrolizumab and 

cemiplimab. Only one, pembrolizumab, was approved in the 

palliative first-line treatment setting and thus considered for 

systematic review.  

Cemiplimab was restricted to patients who had progressed only 

after receiving platinum-containing chemotherapy in the first-line 

setting.

 

PRIORITISATION   
ICI/-combination Setting Diagnostic requirement Treatment details MCBS-Score RCT LTS 

Cemiplimab P2 NR Monotherapy 5 Yes – 

Pembrolizumab P1 CPS ≥1 Pembrolizumab + CTx 4 Yes ✓ 
 

Reason for exclusion (red colour); LTS – long-term survival benefit as reported by ESMO-MCBS Scorecard based on PFS and/or OS outcomes (not defined as a prioritisation criterion) 

Based on this selection, a search strategy including search terms 

for pembrolizumab and cervical carcinoma was devised, 

identifying 158 records in the CENTRAL and MEDLINE databases. 

Deduplication and using the Cochrane RCT classifier, narrowed 

down the number of records to be screened to 72. Of these, 48 were 

excluded during title and abstract, and further five reports during 

full-text screening. All 15 reports remaining pertained to Keynote-

826 (NCT03635567) [156-158]. No studies were identified for exclusion 

during full-text screening.  

 

Included studies and participants 

For a detailed description of the study, see the Characteristics of 

included studies. Here, we provide a brief overview. 

Keynote-826 was a phase 3, double-blind, active and placebo-

controlled, multicentre, RCT that investigated the combination of 

pembrolizumab with carboplatin and paclitaxel to carboplatin and 

paclitaxel. In both treatment arms the addition of bevacizumab 

was optional by investigators choice. Cervical cancer patients were 

eligible for participation if the had persistent, recurrent or 

metastatis cervical cancer with either squamous, adenosquamous 

or mixed adenosquamous histology in the palliative first-line 

setting, i.e. not amenable to curative therapy. Chemotherapy was 

allowed if received in a curative setting with radiosensitising 

intend. Further criteria were a good performance status (ECOG 0-

1), adequate organ function (e.g. creatinine ≤ 1.5x the upper limit 

of normal and GFR ≥ 60 mL/min). Patients with CNS metastases 

were permitted, provided they have been treated and were 

radiologically stable. Patients with an active autoimmune disease 

or recent history of systemic treatment requiring autoimmune 

disease (within 2 years) were excluded. PD-L1 expression was not 

an eligibility criterion.  

Overall, 617 patients were randomised of which 548 had a PD-L1 

expression of CPS ≥ 1. Stratification was based on three factors, 

namely whether the disease was primarily metastatic, the 

investigators’ decision of using bevacizumab or not and the PD-L1 

status (CPS < 1, CPS 1-10, CPS ≥ 10). The median age of patients, 

irrespective of the PD-L1 status was 51 years. Most included 

patients had a squamous cell tumour histology, which was 

however slightly higher in the verum-treatment arm (76.3 vs 

68.3%). The proportion of patients with PD-L1 CPS < 1 was around 

11% in both arms. Among included patients only around 20% did 

not receive any previous cancer therapy. Bevacizumab was used in 

63% of patients across treatment arms. Demographic and disease 

characteristics were similarly distributed in the PD-L1 CPS ≥ 1 

subset of participants.  

 

The longest median follow-up reported was 39.1 months from 

randomisation.  

Merck Sharp & Dohme LLC funded the study.  

Interventions and comparisons 

Pembrolizumab was administered intravenously at a dose of 200 

mg on day one of every three-week cycle for up to 35 cycles. 

Chemotherapy in both treatment arms consisted of either cisplatin 

50 mg/m2 or carboplatin AUC 5, given together with paclitaxel 175 

mg/m2 on day 1 of each 3-week cycle for six cycles. In addition, 

patients could receive bevacizumab in either treatment arm at a 
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Figure 14. PRISMA flow diagram: CC 
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dose of 15 mg/kg every three weeks, per the investigators’ 

discretion.  

Cross-over to the pembrolizumab-based regimen upon 

progression in the comparator group of placebo plus 

chemotherapy was not allowed according to the trial protocol.  

Outcomes of interventions 

The primary outcomes of Keynote-826 were PFS as assessed by 

blinded independent review and OS. Relevant secondary or 

exploratory outcomes included quality of life measured by the 

EORTC QLQ-C30 and QLQ-CX24 extension, adverse events and 

overall response rate.  

Risk of bias 

The risk of bias in included studies is summarised in the 

corresponding section.  

 

ALLOCATION (SELECTION BIAS) 

The randomisation in Keynote-826 was based on an interactive 

voice response or integrated web response system, stratified based 

on PD-L1 status, investigator’s decision to use bevacizumab and 

metastasis at presentation. No significant baseline differences 

were noted in the PD-L1 CPS ≥ 1 subgroup. The risk of bias due to 

selection bias was rated as low.  

 

BLINDING (PERFORMANCE BIAS AND DETECTION BIAS)  

Participants, personell and outcome assessors were unaware of 

the treatment allocation, so we judged risk of bias as low for all 

outcomes.  

 

INCOMPLETE OUTCOME REPORTING (ATTRITION BIAS) 

The participant flow in Keynote-826 was reported adequately, 

including all patients in the ITT analysis for survival outcomes and 

nearly all for the as treated analysis of adverse events. Compliance 

of quality of life assessment was more than 90% in both groups up 

until week 30. Therefore we did not downgrade for attrition bias.  

 

SELECTIVE REPORTING (REPORTING BIAS) 

The trial protocol was accessible, and the predefined outcomes of 

interest were adequately reported. Although adverse events were 

reported irrespective of treatment attribution, only adverse events 

experienced by a certain percentage of participants were reported, 

leaving potential for underreporting of important rare toxicities. 

Therefore, we judged risk of bias as low for efficacy and quality of 

life outcomes and unclear for adverse events.  

Effects of interventions 

See the summary of findings table: Pembrolizumab-based 

treatment compared to SoC in cervical cancer with PD-L1 ≥ 1% 

expression 

 

OVERALL SURVIVAL 

Pembrolizumab-based treatment, compared to SoC of platinum-

based doublet chemotherapy with paclitaxel, in cervical cancer 

with PD-L1 CPS ≥ 1, likely results in a large increase in overall 

survival (HR 0.60 [95% CI, 0.49 to 0.74]; 1 study, 548 participants; 

high-certainty evidence; Analysis 12.1.).  In absolute terms, this 

translates to 17.8% more patients alive at 2 years (10.8 to 24% 

more) and 18.6% more patients alive at 3 years (11 to 25.6% more). 

The median overall survival difference was 11 months (5.8 to 17.2 

months) longer with pembrolizumab-based treatment based on a 

median OS with control treatment of 16.5 months. Adequate 

randomisation methods with stratification of participants by PD-L1 

expression, as well as double-blinding, were used. Consequently, 

we did not downgrade the certainty in the evidence.  

 

PROGRESSION-FREE SURVIVAL 

Pembrolizumab-based treatment likely results in a large increase 

in progression-free survival (HR 0.60 [95% CI, 0.48 to 0.75]; 1 study, 

548 participants; high-certainty evidence; Analysis 12.2.), leading 

to an 18.4% improvement (10.5 to 25.6% more) in progression-

free survival at one year.  

 

HEALTH-RELATED QUALITY OF LIFE 

Pembrolizumab-based treatment likely results in little to no 

difference in global health score/quality of life (GHS/QoL) at 30 

weeks compared to SoC (MD 1.3 [3.02 lower to 5.62 higher]; 1 study, 

519 participants; high-certainty evidence; Analysis 12.3.). 

 

ADVERSE EVENTS 

Pembrolizumab-based treatment in cervical cancer with CPS ≥ 1 

may slightly increase the number of adverse events graded as 

CTCAE ≥ 3 (RR 1.09 [95% CI, 1.01 to 1.19]; 1 study, 616 participants; 

moderate-certainty evidence; Analysis 12.4.). The evidence is 

downgraded for indirectness due to the reporting threshold of 

adverse events only, including those occurring in more than 10% or 

20% of participants. 

Evidence discussion 

SUMMARY OF MAIN RESULTS 

The combination of pembrolizumab with a platinum and paclitaxel 

leads likely improves overall survival in cervical cancer patients 

with PD-L1 CPS ≥ 1, when compared to chemotherapy without ICI 

partner. However, while not significantly affecting patients' quality 

of life, their risk of higher-grade adverse events is likely increased 

slightly.  

Adding pembrolizumab to SoC in cervical cancer in the palliative 

first-line treatment, considering a balanced effect of harms and 

benefits, not assuming differential outcome importance leads, is 

2.6 times as likely to improve survival at two years, than cause 

additional toxicity from higher-grade AEs (best-case scenario: 24.0 

times as likely; worst-case scenario: 0.7 times as likely), based on a 

single study of 548 participants.  

QUALITY OF EVIDENCE 

The overall certainty of the evidence was moderate to high across 

outcomes. Reasons for downgrading were mainly linked to 

incomplete reporting of adverse events. Considering that the 

subgroup analysis of participants with and without PD-L1 

expression was prespecified and patient stratification by PD-L1 

expression was part of the randomisation process, we did not 

downgrade the evidence in the evidence. The proportion of 

patients who have received ICIs upon progression in the 

comparator treatment arm was not reported.  

 

OVERALL COMPLETENESS AND APPLICABILITY OF EVIDENCE 

PD-L1 expression and mutational dependence 

Results of subgroup analyses in Keynote-826 indicate that the 

beneficial effect of adding pembrolizumab to the regimen depends 

on the PD-L1 expression, with statistically significant differences 

regarding the OS outcome not having been shown for patients with 

PD-L1 CPS < 1. This consequently also led to only approving the 

regimen for cervical cancer patients with PD-L1 positivity.  

Generalizability of data for other patient populations or settings 

Aside from Keynote-826, no RCTs investigating a pembrolizumab-

based treatment regimen in the palliative first-line could be 

identified by our search. Regulatory approvals of pembrolizumab, 
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including regimens, exist in both the curative and palliative 

second-line setting after platinum-based chemotherapy, with the 

latter being based on a single-arm study [159, 160].  

Considering the inclusion criteria of trials, limitations regarding 

PD-L1 expression, and our review's restriction to RCTs, the 

presented data applies only to cervical cancer patients who meet 

the specifications of good performance status, eligibility for 

platinum-based chemotherapy, and absence of significant 

comorbidities, particularly autoimmune diseases that require or 

have recently required systemic treatment. 

 

AGREEMENTS AND DISAGREEMENTS WITH OTHER STUDIES  

Other ICIs and contradictory findings 

The update of the EMA register search revealed further approvals 

for pembrolizumab, namely its use in the curative setting, together 

with radiochemotherapy.  Aside from pembrolizumab, approval 

exists for cemiplimab, following progression after platinum-based 

chemotherapy, based on a phase 3 study [161].  

Our pragmatic search of MEDLINE via PubMed to identify RCTs of 

currently not EMA-approved treatments involving ICIs in the 

palliative first-line setting in comparison to the established 

treatment standard identified a study investigating the addition of 

atezolizumab to platinum, paclitaxel and bevacizumab (BEATcc; 

phase III study) [162], with patient inclusion irrespective of PD-L1 

expression and randomisation not stratified PD-L1 status. A 

statistically significant benefit was reported for both OS and PFS in 

favour of the ICI-including regimen.  
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Summary of findings  

Pembrolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression 

Patient or population: Oncogenic driver wild-type NSCLC with high PD-L1 expression (TPS ≥ 50%) 

Intervention: Pembrolizumab monotherapy 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of the 

evidence 
(GRADE) Comments Risk with SoC 

Risk with pembrolizumab 
monotherapy 

Overall survival (OS) 

follow-up:  
median 60.7 monthsa 

At 2 years 

HR 0.66 

(0.57 to 0.76) 
[death] 

904 
(2 RCTs)c 

⨁⨁⨁◯ 
Moderated 

Pembrolizumab monotherapy likely results in a large 
increase in overall survival at 2 and 5 years. However, 

considering the open-label study design and the 
opportunity for treatment switching in control arms, the 

treatment effect might be underestimated. 

30 per 100 
45 per 100 
(40 to 50) 

At 5 years 

10 per 100 
22 per 100 

(17 to 27) 

The median OS was 12.2 

monthsb 

The median OS was 6.3 

months more 
(3.9 more to 9.2 more)e 

Progression-free survival (PFS) 
follow-up:  

median 60.7 months 

At 1 year HR 0.66 

(0.39 to 1.12) 

[disease progression 
or death] 

904 

(2 RCTs) 
⨁⨁◯◯ 

Lowg,h 

Pembrolizumab monotherapy may result in an increase in 

progression-free survival. 21 per 100f 
35 per 100 

(17 to 54) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 

follow-up: 15 weeks from baseline 

The mean GHS/QoL was 
-0.9 change score from 

baseline 

MD 7.85 change score from 
baseline higher 

(2.51 higher to 13.19 higher) 

- 
297 

(1 RCT) 
⨁⨁◯◯ 

Lowi,j 

Pembrolizumab monotherapy may increase global Health 

Score/Quality of Life slightly. 

Adverse events (CTCAE ≥ 3)  

irrespective of treatment attribution 
43 per 100 

21 per 100 

(16 to 29) 

RR 0.49 

(0.37 to 0.66) 

1555 

(2 RCTs) 
⨁⨁⨁◯ 

Moderatei,k 

Pembrolizumab monotherapy probably results in a large 

reduction in adverse events (CTCAE ≥ 3). 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

GRADE Working Group grades of evidence 

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect. 

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is substantially different. 

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect. 

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect. 

Explanations 
a. Weight-adjusted median length of follow-up across trials 
b. The risk estimate comes from Keynote-042's control group, which, due to its design, did not permit cross-over to receive ICIs and, therefore, more closely represents the baseline risk 

c. Keynote-024 (NCT02142738) [59-61]; Keynote-042 (NCT02220894) [62, 63] 
d. Participants in the comparator arms received ICI treatment, on- or off-trial, in 66% (Keynote-024) and 23% (Keynote-042) of cases, respectively, which potentially underestimates the effect, (downgrade by 1 for indirectness) 

e. The difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm(s) and pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-up 
f. The baseline risk comes from the pooled control group estimate of studies 

g. Downgraded for unexplained inconsistency; Data from Keynote-042 are based on a predetermined subgroup analysis; Trial participant randomisation was stratified based on their PD-L1 expression 
h. The pooled effect estimate's CI overlaps both with the line of no effect and appreciable benefit at 0.75 

i. Downgrade for risk of bias due to open-label study design and risk of detection and performance bias 

j. CI crosses the line of minimal important difference of 10, we downgraded by 1 for imprecision 
k. Adverse events in Keynote-042 were only reported for the entire ITT population, not for the subgroup of patients with PD-L1 expression ≥ 50%; We did not judge the tumour's PD-L1 expression to lead to sufficient indirectness with respect to adverse 

event outcomes, justifying a downgrade for indirectness 
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Atezolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression 

Patient or population: Oncogenic driver wild-type NSCLC with high PD-L1 expression (TC3 or IC3) 
Intervention: Atezolizumab monotherapy 

Comparison: SoC (chemotherapeutic drug regimen with or without platinum depending on patient suitability) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoCb 

Risk with atezolizumab 

monotherapy 

Overall survival (OS) 

follow-up:  
median 35.6 monthsa 

At 2 years 

HR 0.79 

(0.54 to 1.09) 
[death] 

280 
(2 RCTs) 

⨁⨁◯◯ 
Lowd,e 

Atezolizumab monotherapy may increase overall survival 

slightly. Considering that a proportion of trial participants 
received ICIs in the subsequent treatment line, the effect 

might be underestimated. 

30 per 100 
39 per 100 

(27 to 52) 

The median overall 

survival was 13.9 months 

The median survival was 
3.7 months more 

(1.1 fewer to 11.8 more)f 

Progression-free survival (PFS) 

follow-up:  
median 35.6 months 

At 1 year HR 0.63 

(0.48 to 0.84) 
[disease progression or 

death] 

280 
(2 RCTs)b 

⨁⨁◯◯ 
Lowg,h 

Atezolizumab monotherapy may increase progression-free 
survival. 18 per 100 

34 per 100 
(24 to 44) 

Health-related quality of life - not reported see comments - - - 
Both studies measured and reported aspects of quality of 
life; however, reporting of total or global QoL scores was 

insufficient 

Adverse events (CTCAE ≥ 3)  

irrespective of treatment attribution 
57 per 100 

46 per 100 

(31 to 70) 

RR 0.81 

(0.54 to 1.22) 

996 

(2 RCTs) 
⨁⨁◯◯ 

Lowe,g 

Atezolizumab monotherapy may reduce adverse events 

(CTCAE ≥ 3) slightly irrespective of treatment attribution. 
Studies varied with respect to the age and performance 

status of included participants, suggesting that while the 
intervention leads to fewer higher-grade adverse events in 

young, fit patients, this advantage is potentially lost in 
elderly/unfit patients. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Weight-adjusted pooled median follow-up across studies 

b. The baseline risk is derived from the pooled control group estimate of studies 
c. IMpower 110 (NCT02409342) [56, 57]; IPSOS (NCT03191786) [58] 

d. According to protocol, crossover to receive ICIs was not permitted in the comparator arms. However, patients in IMpower 110 received ICIs as subsequent therapy in 34.7% of cases; the proportion in IPSOS was not reported. Consequently, the effect 
of Atezolizumab might be underestimated. Therefore, we downgraded by 1 for indirectness 

e. The pooled effect estimate's CI overlaps both the line of no effect as well as the line of appreciable benefit at 0.75 (downgraded for serious imprecision) 

f. The difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm(s) and pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-up 
g. Both studies were at high risk of bias due to the open-label trial design and investigator-assessed outcome reporting 

h. Downgraded by 1 for imprecision. Even though the OIS criterion was met, imprecision resulted from the CI crossing the line of appreciable benefit at 0.75 
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Cemiplimab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression 

Patient or population: Oncogenic driver wild-type NSCLC with high PD-L1 expression (TPS ≥ 50%) 
Intervention: Cemiplimab monotherapy 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoCa 

Risk with cemiplimab 

monotherapy 

Overall survival (OS) 

follow-up: median 35 months 

At 2 years 

HR 0.63 
(0.52 to 0.77) 

[death] 

712 

(1 RCT)b 
⨁⨁⨁◯ 

Moderatec 

Cemiplimab monotherapy probably results in a large 

increase in overall survival. Considering the open-
label study design and opportunity for treatment 

switching in the control-arm, the treatment effect 
might be underestimated. 

34 per 100a 
50 per 100 

(43 to 57) 

At 3 years 

23 per 100 
40 per 100 
(32 to 47) 

The median OS was 13.7 
months 

The median OS was  
8 months more 

(4.1 more to 12.6 more) 

Progression-free survival (PFS) 

follow-up: median 35 months 

At 1 year HR 0.56 
(0.47 to 0.67) 

[disease progression or 

death] 

712 

(1 RCT) 
⨁⨁⨁◯ 

Moderated 

Cemiplimab monotherapy likely results in a large 

increase in progression-free survival. 8 per 100a 
24 per 100 

(18 to 30) 

Global Health Score/Quality of Life (GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 1 year from baseline 

The mean global Health 
Score/Quality of Life was 2.2 

change score from baseline 

MD 5.03 change score from 
baseline higher 

(2.11 higher to 7.96 higher)e 

- 
563 

(1 RCT) 
⨁⨁⨁◯ 

Moderatef,g 

Cemiplimab monotherapy likely results in little to no 

difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3)  
irrespective of treatment attribution 

52 per 100 

46 per 100 

(39 to 53) 
RR 0.89 

(0.76 to 1.03) 
699 

(1 RCT) 
⨁⨁◯◯ 

Lowf,h 

Cemiplimab monotherapy may reduce adverse events 

(CTCAE ≥ 3) irrespective of treatment attribution 

slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Baseline risks derived from the control arm of the EMPOWER-Lung 1 trial; datapoints extracted from KM-curve graphs 

b. EMPOWER-Lung 1 (NCT03088540) [64-66] 
c. Downgraded by 1 due to indirectness from switching treatments in the comparator arm, with 56% of participants receiving the experimental treatment upon progression. Thus, potentially leading to an underestimated effect size.  

d. Downgraded by 1 due to open-label trial design and potential deviation due to contextual bias 

e. Estimates as directly reported in publication 
f. Downgraded by 1 due to open-label trial design and potential for performance and detection bias 

g. The effect estimate and CI do not cross the line of minimal important difference of 10  
h. Downgraded due to imprecision; the CI includes the null effect line 
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Pembrolizumab-based treatment compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 

Patient or population: oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 
Intervention: Pembrolizumab-containing treatment regimens 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with pembrolizumab-

containing regimens 

Overall survival (OS) 
follow-up:  

median 59.8 monthsa 

At 2 years 

HR 0.66 
(0.58 to 0.74) 

[death] 

1298 
(3 RCTs) c 

  

⨁⨁⨁◯ 
Moderated,e 

Pembrolizumab-containing treatment regimens probably 

increase overall survival. Considering the high proportion of 

cross-over, with 56% of controls receiving ICIs, the effect is 
potentially underestimated. 

33 per 100b 
48 per 100 

(44 to 52) 

At 5 years 

10 per 100b 
22 per 100 
(19 to 27) 

The median OS was 12.3 
months 

The median OS was 6.3 
months more 

(4.3 more to 8.9 more)f 

Progression-free survival (PFS) 

follow-up:  
median 59.8 months 

At 1 year HR 0.55 
(0.48 to 0.64) 

[disease progression or 

death] 

1298 

(3 RCTs)b 

⨁⨁⨁⨁ 
Highg 

Pembrolizumab-containing treatment regimens results in 

large increase in progression-free survival. 21 per 100 
43 per 100 

(37 to 47) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC QLQ-C30 
Scale from: 0 to 100 

follow-up: 19.3 weeks from baseline 

The mean global Health 
Score/Quality of Life 

(GHS/QoL) was -1.99 

change score from baseline 

MD 5 change score from 

baseline higher 
(2.13 higher to 7.87 higher) 

- 
1156 

(2 RCTs) 
⨁⨁⨁◯ 

Moderateh,i 

Pembrolizumab-containing treatment regimens may result in 

little to no difference in global Health Score/Quality of Life 
(GHS/QoL). 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
65 per 100 

70 per 100 

(65 to 75) 

RR 1.08 

(1.00 to 1.16) 

1286 

(3 RCTs) 
⨁⨁⨁◯ 
Moderatej 

Pembrolizumab-containing treatment regimens may result in 

little to no difference in adverse events (CTCAE ≥ 3) 
irrespective of treatment attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. The median follow-up time was derived from a weight-adjusted pooling across studies 
b. The 2-year baseline risk was derived from the pooled estimate of all three trials comparator arms; the 5-year risk is derived from a pooled estimate of Keynote-407 and Keynote-189 since the follow-up of Keynote-021 did not include this timepoint 

c. Keynote-021 (NCT02039674) [79, 80]; Keynote-407 (NCT02775435) [84-86]; Keynote-189 (NCT02578680) [81-83] 

d. Downgraded for indirectness due to subsequently received ICIs in control arms of included trials (50.9% in Keynote-407, 57.3% in Keynote-189; 70% in Keynote-021) 
e. Although study participants differed in that Keynote-407 only included participants with squamous cell NSCLC and the other two trials included only non-squamous cell NSCLC subtypes, we did not identify relevant subgroup differences (I-Squared 

30.4%) 
f. The difference in median survival time was calculated using the directly reported median survival estimate from control arms and the pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-up 

g. The test for subgroup differences (SqC vs NSqC histology) resulted in a p-value of 0.10 and an I-squared of 62.4%. The CIs indicated significant overlap and consistently showed appreciable benefit for both subgroups. Therefore, we did not 
downgrade the rating for indirectness. 

h. Downgraded for risk of attrition bias 
i. The difference in change scores from baseline did not cross the MID line at 10; therefore, we did not downgrade for imprecision 

j. Regarding concerns around non-inferiority, and confidence interval close to the null effect and appreciable harm, we downgraded by 1 for imprecision 
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Cemiplimab-based treatment compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 

Patient or population: oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 
Intervention: Cemiplimab-containing treatment regimens 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of the 

evidence 
(GRADE) Comments Risk with SoC 

Risk with Cemiplimab-

containing treatment 
regimens 

Overall survival (OS) 
follow-up:  

median 28.4 months 

At 2 years 

HR 0.65 
(0.51 to 0.82) 

[survival] 

466 

(1 RCT)b 
⨁⨁⨁◯ 

Moderatec,d 

Cemiplimab-containing treatment regimens likely increases 

overall survival. 

27 per 100a 
43 per 100 
(34 to 51) 

The median OS was 12.9 
months 

The median OS was 6.9 

months more 
(2.8 more to 12.4 more)e 

Progression-free survival (PFS) 
follow-up:  

median 28.4 months 

At 1 year HR 0.55 
(0.44 to 0.68) 

[survival, remission or 
stable disease] 

466 

(1 RCT)a 

⨁⨁⨁⨁ 
High 

Cemiplimab-containing treatment regimens results in large 

increase in progression-free survival. 16 per 100 
37 per 100 

(29 to 45) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC QLQ-C30 

Scale from: 0 to 100 

follow-up: 24 months from baseline 

The mean global Health 

Score/Quality of Life 
(GHS/QoL) was 1.08 

change score from 

baseline 

MD 0.61 change score 
from baseline higher 

(2.23 lower to 3.45 higher)f 

- 
466 

(1 RCT) 

⨁⨁⨁⨁ 
High 

Cemiplimab-containing treatment regimens does not increase 

global Health Score/Quality of Life (GHS/QoL). 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
31 per 100 

44 per 100 

(33 to 57) 

RR 1.39 

(1.06 to 1.81) 

465 

(1 RCT) 
⨁⨁⨁◯ 

Moderateg 

Cemiplimab-containing treatment regimens likely increases 
adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. The baseline risk stems from the 2-year survival estimate of the control group of the EMPOWER-Lung 3 trial 
b. EMPOWER-Lung 3 (NCT03409614) [87-89] 

c. Only around 15% of patients in the control group received subsequent immunotherapy upon disease progression and unblinding, therefore, we did not downgrade for indirectness. However, the trial was stopped early by IDMC due to shown 
superiority in OS 

d. Downgraded for imprecision; although the OIS criterion was met, the CI crosses the line of appreciable benefit at 0.75 
e. The difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm(s) and pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-up 

f. The mean difference between the intervention and comparator arm was directly taken as reported by trial authors for the length of follow-up 

g. CI crosses the line of appreciable harm at 1.25, so we downgraded for imprecision 
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Ipilimumab/nivolumab-based treatment vs SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 

Patient or population: oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 
Intervention: Ipilimumab/nivolumab-containing treatment regimens 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of 

the evidence 
(GRADE) Comments Risk with SoC 

Risk with 

Ipilimumab/nivolumab-
containing regimens 

Overall survival (OS) 

follow-up:  
median 54.5 months 

At 2 years 

HR 0.74 

(0.63 to 0.87) 
[death] 

719 
(1 RCT)b 

⨁⨁◯◯ 
Lowc,d,e 

Ipilimumab/nivolumab-containing treatment regimens likely 

increase overall survival. However, considering that 36% of 
patients in the control arm subsequently received 

immunotherapy, the effect might be underestimated.  

26 per 100a 
37 per 100 
(31 to 43) 

At 5 years 

11 per 100 
20 per 100 

(15 to 25) 

The median OS was 11.0 

months 

The median OS was 3.9 

months more 
(1.6 more to 6.5 more) 

Progression-free survival (PFS) 
follow-up:  

median 54.5 months 

At 1 year HR 0.70 

(0.59 to 0.83) 

[disease progression or 
death] 

719 

(1 RCT) 
⨁⨁⨁◯ 

Moderated 

Ipilimumab/nivolumab-containing treatment regimens likely 

increase progression-free survival. 19 per 100 
31 per 100 

(25 to 38) 

Health-related Quality of life 

assessed with: LCSS 3-IGI Scale 
Scale from: 0 to 300 

follow-up: 24 months from baseline 

The mean health-related 

Quality of life was 4.7 change 

score from baselinea 

MD 4.7 change score from 

baseline higher 

(3.26 lower to 12.66 higher) 

- 
646 

(1 RCT) 
⨁⨁⨁◯ 

Moderatef,g 

Ipilimumab/nivolumab-containing treatment regimens likely 

results in little to no difference in global Health Score/Quality 

of Life (GHS/QoL). 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
47 per 100 

57 per 100 

(49 to 65) 

RR 1.21 

(1.05 to 1.40) 

707 

(1 RCT) 
⨁⨁◯◯ 

Lowf,h 

Ipilimumab/nivolumab-containing treatment regimens may 

increase adverse events (CTCAE ≥ 3) irrespective of treatment 
attribution slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Baseline risk taken from comparator arm of CheckMate 9LA 
b. CheckMate 9LA (NCT03215706) [90-92] 

c. Downgraded due to indirectness; 36% participants in the control arm received subsequent immunotherapy, potentially underestimating the effect (Carbone et al. 2024) 

d. Downgraded due to imprecision; the CI crosses the line of appreciable benefit at 0.75 
e. Not applicable due to preceding prioritisation process 

f. Downgraded due to risk of detection and performance bias because of the open-label trial design 
g. Not downgraded for imprecision; the effect estimate and confidence interval lie close to the null-effect line and do not include either appreciable harm or benefit, with a minimally important difference defined as 30 points for the LCSS 3-IGI 

h. Downgraded for imprecision; the CI crosses the line for appreciable harm at 1.25  
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Durvalumab/tremelimumab-based treatment vs SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 

Patient or population: Oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression 
Intervention: Durvalumab/tremelimumab-containing treatment regimens 

Comparison: SoC (platinum-based doublet chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of 

the evidence 
(GRADE) Comments 

Risk with SoC 

Risk with 

Durvalumab/tremelimumab-
containing treatment regimens 

Overall survival (OS) 

follow-up:  
median 63.4 months 

At 2 years 

HR 0.77 

(0.65 to 0.92) 
[death] 

675 
(1 RCT)a,b,c 

⨁⨁◯◯ 
Lowd,e 

Durvalumab/tremelimumab-containing treatment regimens 
may increase overall survival slightly. Considering that more 

than 30% of trial participants in the control arm 
subsequently received immunotherapy, the beneficial effect 

is potentially underestimated.  

22 per 100 
31 per 100 
(25 to 37) 

At 5 years 

7 per 100 
13 per 100 

(8 to 17) 

The median OS was 11.7 

months 

The median OS was  

3.5 months more 
(1 more to 6.3 more)f 

Progression-free survival (PFS) 
follow-up:  

median 10.3 months 

At 1 year HR 0.72 

(0.60 to 0.86) 

[disease progression or 
death] 

675 

(1 RCT)b 
⨁⨁⨁◯ 

Moderatee 

Durvalumab/tremelimumab-containing treatment regimens 

likely increases progression-free survival slightly. 13 per 100 
23 per 100 

(17 to 30) 

Global Health Score/Quality of Life 

(GHS/QoL) - not reported 
See comment - - - - 

EORTC QLQ-C30 changes, although assessed were not 

reported as change scores from baseline 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
54 per 100 

57 per 100 

(50 to 65) 

RR 1.05 

(0.92 to 1.21) 

664 

( RCTs) 
⨁⨁⨁◯ 

Moderateg 

Durvalumab/tremelimumab-containing treatment regimens 
may result in little to no difference in adverse events (CTCAE 

≥ 3) irrespective of treatment attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. The point estimate of the median absolute survival rate with durvalumab/tremelimumab-containing regimens at 5 years, using the relative effect is slightly lower, than reported in the trial, but lies within the calculated CI 
b. The baseline risk stems from the 2-year survival estimate of the control group of POSEIDON 

c. POSEIDON (NCT03164616) [93, 94] 
d. Downgraded for indirectness; 33.2% of patients in the control arm of POSEIDON received immunotherapy in the second line of therapy 

e. Downgraded for imprecision; the CI crosses the line of appreciable benefit at 0.75 

f. The difference in median survival time was calculated using the directly reported median survival estimate from the trial, HR and CI, assuming proportional hazards throughout the trial’s follow-up 
g. Downgraded for risk of detection and performance bias due to the open-label trial design and partly subjective component of adverse events and patient-reported outcome data 
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Pembrolizumab-based treatment compared to SoC in HNSCC with PD-L1 expression 

Patient or population: HNSCC with PD-L1 expression (CPS ≥ 1) 
Intervention: Pembrolizumab-containing treatment regimens 

Comparison: SoC (cetuximab + cisplatin/carboplatin + 5-fluorouracil) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoCc 

Risk with 

Pembrolizumab-
containing treatment 

regimens 

Overall survival (OS) 
follow-up:  

median 45 months 

At 2 years 

HR 0.64 
(0.53 to 0.78) 

[death] 

477 

(1 RCT)a 
⨁⨁⨁◯ 

Moderateb 

Pembrolizumab-containing treatment regimens results in 

large increase in overall survival. 

17 per 100 
32 per 100 

(25 to 39) 

At 3 years 

9 per 100 
21 per 100 

(15 to 27) 

The median OS was  

10.6 months 

The median OS was  
6 months more 

(3 more to 9.4 more)d 

Progression-free survival (PFS) 

follow-up:  
median 11.9 months 

At 1 year HR 0.82 

(0.67 to 1.00) 
[disease progression or 

death] 

477 
(1 RCT)f 

⨁⨁◯◯ 
Lowf 

Pembrolizumab-containing treatment regimens may result in 
little to no difference in progression-free survival. 11 per 100 

16 per 100 
(11 to 23) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC QLQ-C30 
Scale from: 0 to 100 

follow-up: 15 weeks from baseline 

The mean GHS/QoL was 

0.77 change score from 
baseline 

MD 0.4 change score from 

baseline higher 
(3.8 lower to 4.6 higher) 

- 
527 

(1 RCT) 
⨁⨁⨁◯ 

Moderateg 

Pembrolizumab-containing treatment regimens likely results 
in little to no difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
83 per 100 

85 per 100 

(79 to 92) 

RR 1.02 

(0.95 to 1.10) 

563 

(1 RCT) 
⨁⨁⨁◯ 

Moderateg 

Pembrolizumab-containing treatment regimens likely results 

in little to no difference in adverse events (CTCAE ≥ 3) 
irrespective of treatment attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Keynote-048 (NCT02358031) [109-112] 

b. Downgraded for indirectness; 25.2% of participants, receiving the control treatment subsequently received ICIs upon progression which might have led to an underestimation of the effect 
c. Baseline risk derived from control arm of Keynote-048 

d. The difference in median survival time was calculated using median OS point estimate of control group as directly reported and the HR and corresponding CIs (assuming proportional hazards throughout the trial’s follow-up) 
e. Weight-adjusted median follow-up across relevant treatment arms (outcome irrespective of subgroup only reported in primary publication)  

f. Downgraded by 2 levels for imprecision. The 95% CI crosses both the line of appreciable benefit and null effect 
g. Downgraded due to open-label trial design and risk of performance and detection bias 
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Ipilimumab/nivolumab compared to ICI monotherapy for malignant melanoma 

Patient or population: malignant melanoma 
Intervention: ipilimumab/nivolumab 

Comparison: ICI monotherapy (ipilimumab or nivolumab, respectively) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with ICI monotherapy 

Risk with 

Ipilimumab/nivolumab 

Overall survival (OS) 

follow-up: median 34.6 monthsa 

At 2 years 

HR 0.68 
(0.50 to 0.93) 

[death] 

1133 

(3 RCTs)c 
⨁⨁⨁◯ 

Moderated,e 

Ipilimumab/nivolumab likely increases overall survival. The 

median overall survival in the intervention group calculated 
using the pooled hazard ratio underestimates the actual 

median overall survival reported in the relevant study 
publication. 

52 per 100b 
64 per 100 

(55 to 72) 

At 5 years 

35 per 100b 
49 per 100 
(38 to 59) 

The median overall survival 
was 28.4 monthsa 

The median overall survival 
was 12.8 months more 

(3.9 more to 24.2 more)f 

Progression-free survival (PFS) 

follow-up: median 35.7 monthsa 

At 2 years HR 0.50 
(0.31 to 0.82) 

[disease progression or 

death]g 

1087 

(2 RCTs) 
⨁⨁◯◯ 

Lowh 

Ipilimumab/nivolumab may increase progression-free 

survival. 24 per 100b 
49 per 100 

(31 to 64) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC QLQ-C30 
Scale from: 0 to 100 

follow-up: 55 weeks from baseline 

The mean GHS/QoL was -

4.72 change score from 
baselineb 

MD 1.08 change score from 

baseline lower 
(3.44 lower to 1.28 higher) 

- 
758 

(1 RCT)i 
⨁⨁⨁◯ 

Moderatej,k 

Ipilimumab/nivolumab likely results in little to no difference in 

Global Health Score/Quality of Life compared to ICI 
monotherapy. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
25 per 100 

59 per 100 

(51 to 69) 

RR 2.37 

(2.03 to 2.77) 

1137 

(3 RCTs) 

⨁⨁⨁⨁ 
High 

Ipilimumab/nivolumab results in a large increase in adverse 

events (CTCAE ≥ 3) compared to ICI monotherapy. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Weight-adjusted median follow-up and overall survival across studies and treatment arms 

b. The baseline risks were pooled or adopted from the control group estimates of different studies and treatment arms (overall survival at 2 years: all three trials; overall survival at 5 years: all but the CheckMate 069 trial (insufficient follow-up); 
progression-free survival at 2 years: all but the ABC trial (lack of reporting); quality of life: CheckMate 067) 

c. ABC (NCT02374242, comparison: ipilimumab/nivolumab vs. nivolumab) [163-165], CheckMate 067 (NCT01844505, comparisons: ipilimumab/nivolumab vs. nivolumab vs. ipilimumab) [166, 167], CheckMate 069 (NCT01927419, comparison: 

ipilimumab/nivolumab vs. ipilimumab) [168] 
d. Not downgraded for risk of bias because the one study at high risk of bias (ABC) due to inadequate random treatment allocation has a weight of only 8.0% in the meta-analysis, and sensitivity analysis showed that the study does not change the 

point estimate. Publication bias not applicable due to prespecified selection process 
e. Downgraded for imprecision because of a wide confidence interval that crosses the defined appreciable effect at 0.75 

f. The corresponding difference in median survival time was calculated by means of the pooled median overall survival point estimates of the control groups as directly reported in the relevant trial publication with sufficiently long follow-up, the 
pooled HR and corresponding CIs (assuming proportional hazards throughout the trial follow-up period). The calculated difference in median survival time deviates from the pooled difference in observed median survival time of 43.7 months 

reported in the relevant trial publication 
g. A subgroup effect was identified for different ICI monotherapies used as control treatment. The comparison with ipilimumab monotherapy yielded a lower hazard ratio and contributes approximately two-thirds to the effect estimate, while the 

comparison with nivolumab monotherapy yielded a higher hazard ratio and contributes about one-third to the effect estimate 

h. The heterogeneity (I2 = 88%) identified in the meta-analysis can likely be explained by the inclusion of different standard of care treatments (ipilimumab vs. nivolumab monotherapy). A downgrade by 2 in total for inconsistency and imprecision is 
justified, considering the wide confidence interval crossing the defined appreciable effect at 0.75 

i. CheckMate 067 (NCT01844505) 
j. Downgraded for risk of attrition bias due to completion rates of the EORTC QLQ-C30 questionnaire slightly above 50% after 55 weeks from baseline 

k. No inconsistency was observed, as two studies with smaller sample sizes and shorter follow-up (ABC, CheckMate 069), also utilizing the EORTC QLQ-C30 but not suitable for pooling, support the findings 
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Ipilimumab/nivolumab compared to BRAF/MEK inhibitors for BRAF V600-mutant malignant melanoma 

Patient or population: BRAF V600-mutant malignant melanoma 
Intervention: ipilimumab/nivolumab 

Comparison: BRAF/MEK inhibitors (encorafenib/binimetinib or dabrafenib/trametinib) 

Outcomes Anticipated absolute effects* (95% CI) 
Relative effect 

(95% CI) 
№ of participants 

(studies) 

Certainty of 

the evidence 
(GRADE) Comments 

 Risk with BRAF/MEK 

inhibitors 

Risk with 

Ipilimumab/nivolumab 
    

Overall survival (OS) 
follow-up: median 32.2 months 

At 2 years 

HR 0.73 
(0.42 to 1.27) 

[death]b 

138 
(1 RCT)c 

⨁◯◯◯ 
Very lowd,e,f 

The evidence is very uncertain about the effect of 
ipilimumab/nivolumab on overall survival. 

65 per 100a 
73 per 100 

(58 to 83) 

At 3 years 

54 per 100a 
64 per 100 

(46 to 77) 

Median overall survival was reached neither in the control nor 
intervention group. 

Progression-free survival (PFS) 

No comparative results were reported for PFS. The pooled 2-

year PFS rates were 40.1% with ipilimumab/nivolumab and 

23.9% with BRAF/MEK inhibitors. 

 403 
(2 RCTs) 

⨁◯◯◯ 
Very lowg,h,i 

The evidence is very uncertain about the effect of 
ipilimumab/nivolumab on progression-free survival. 

Global Health Score/Quality of Life - not 
reportedj 

see explanation - - - 
There is no evidence about the effect of 
ipilimumab/nivolumab on Global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective 

of treatement attribution 
48 per 100 

61 per 100 

(45 to 82) 

RR 1.26 

(0.94 to 1.69) 

394 

(2 RCTs) 

⨁⨁◯◯ 
Lowg,k 

Ipilimumab/nivolumab may increase adverse events (CTCAE ≥ 

3) slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; RR: risk ratio 

Explanations 
a. Baseline risk for overall survival at 2 and 3 years as directly reported for the control group in SECOMBIT  

b. The hazard ratio for overall survival stems from an exploratory analysis of a non-comparative trial 

c. SECOMBIT (NCT02631447, comparison: ipilimumab/nivolumab vs. encorafenib/binimetinib) [169]. The second relevant RCT, DREAMseq (NCT02224781, comparison: ipilimumab/nivolumab vs. dabrafenib/trametinib) [170, 171], provided usable data on 

progression-free survival and adverse events, only 

d. Downgraded for indirectness because 36/69 (52.2%) of patients crossed over to ipilimumab/nivolumab per protocol in case of progressive disease as planned 

e. Downgraded by 2 levels for imprecision because the confidence interval crosses both the line of appreciable benefit and of appreciable harm 

f. Publication bias not applicable due to prespecified selection process 

g. Downgraded for risk of performance and detection bias due to open-label design and absence of blinded independent central review in both relevant studies 

h. Downgraded for inconsistency because the reported 2-year progression-free survival rates and the magnitude of survival benefit with ipilimumab/nivolumab differ between studies 

i. Narrative synthesis was conducted, point estimates are not precise and no confidence intervals were provided in one of two studies 

j. Global Health Score/Quality of Life was planned to be assessed using EORTC QLQ-C30, EQ-5D, and WPAI:GH in SECOMBIT, but no results were reported. Although in DREAMseq PROMIS-29 was used, no total score was reported 

k. Downgraded for imprecision because the confidence interval crosses both the line of appreciable harm and null effect 
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Ipilimumab/nivolumab compared to SoC in renal cell carcinoma 

Patient or population: Renal cell carcinoma, irrespective of PD-L1 expression or IMDC (International Metastatic Renal Cell Carcinoma Database Consortium) risk classification  
Intervention: Ipilimumab/nivolumab 

Comparison: SoC (sunitinib) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with 

ipilimumab/nivolumab 

Overall survival (OS) 

follow-up: median 92.6 monthsa 

At 2 years 

HR 0.72 
(0.62 to 0.84) 

[death] 

1178 

(2 RCTs)c 
⨁⨁◯◯ 

Lowd,e,f 

The evidence suggests ipilimumab/nivolumab increases 

overall survival. 

60 per 100b 
69 per 100 

(65 to 73) 

At 5 years 

36 per 100 
48 per 100 
(42 to 53) 

The median OS was 36.9 
months 

median 
13 months more 

(6.5 more to 20.8 more) 

Progression-free survival 

follow-up: median 92.6 monthsa 

At 1 year HR 0.96 
(0.66 to 1.40) 

[disease progression or 

death] 

1169 

(2 RCTs)g 
⨁⨁◯◯ 

Lowe,f,h 

Ipilimumab/nivolumab may result in little to no difference in 

progression-free survival at 1 year.  43 per 100 
45 per 100 

(31 to 58) 

Health-related quality of life 
assessed with: FACT-G 

Scale from: 0 to 108 
follow-up: 103 weeks from baseline 

The mean health-related 
quality of life was -3.10 

change score from 
baselinei 

MD 6.28 change score 
from baseline higher 

(2.6 higher to 9.96 higher) 
- 

923 

(1 RCT) 
⨁⨁◯◯ 

Lowj,k 

Ipilimumab/nivolumab may increase health-related quality of 

life slightly. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

78 per 100 
64 per 100 

(50 to 81) 
RR 0.82 

(0.64 to 1.04) 
1223 

(2 RCTs) 
⨁⨁◯◯ 

Lowf,j,l 

Ipilimumab/nivolumab may reduce adverse events (CTCAE ≥ 
3) irrespective of treatment attribution slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Weight-adjusted median follow-up across studies 

b. Control group estimate from CheckMate 214 
c. BIONIKK (NCT02960906) [172-174]; CheckMate 214 (NCT02231749) [175-177] 

d. Downgraded for indirectness due to 44% of patients in the control arm of CheckMate 214 subsequently received at least part of the investigational treatment (nivolumab), potentially resulting in an underestimation of the effect 

e. Downgraded for imprecision; the CI crosses the line of appreciable benefit at 0.75 
f. Publication bias not applicable due to prespecified selection process 

g. PFS in BIONIKK was only reported for the ccrcc2 subgroup 
h. Although the distinct biomolecular tumour subtypes in the BIONIKK trial might have affected the relative effect estimate, considering the trial's weight in the meta-analysis, we did not downgrade for either indirectness or inconsistency 

i. Datapoints extracted from the corresponding plot in CheckMate 214; not reported directly in trial publications 
j. Downgraded for performance and detection bias due to the subjectivity of outcomes, at least in part, and open-label trial design 

k. Downgraded for imprecision; the CI crosses the line of minimal important difference at 7 
l. Downgraded for imprecision; the CI crosses the benefit and null effect lines 
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Pembrolizumab-containing combination regimens compared to SoC in renal cell carcinoma 

Patient or population: Renal cell carcinoma, irrespective of PD-L1 expression or IMDC risk classification 
Intervention: Pembrolizumab-containing combination regimens (pembrolizumab + axitinib or pembrolizumab + lenvatinib) 

Comparison: SoC (sunitinib) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with 

pembrolizumab-
containing combination 

regimens 

Overall survival (OS) 
follow-up: median 59.2 monthsa 

At 2 years 

HR 0.83 
(0.72 to 0.94) 

[death] 

1573 
(2 RCTs)c 

⨁⨁◯◯ 
Lowd,e,f 

Pembrolizumab-containing combination regimens may 

increase overall survival slightly. Considering the high 
proportion of patients in the control arms subsequently 

receiving ICIs, the effect might be underestimated. 

67 per 100 
72 per 100 

(69 to 75) 

At 5 years 

37 per 100 
44 per 100 

(39 to 49) 

The median OS was 
46.9 monthsb 

median 9.6 months more 
(3 more to 18.3 more) 

Progression-free survival 

follow-up: median 37.1 months 

At 1 year HR 0.54 

(0.33 to 0.86) 

[disease progression or 
death] 

1573 

(2 RCTs) 
⨁⨁⨁◯ 

Moderatee,f,g 

Pembrolizumab-containing combination regimens likely 

reduces progression-free survival. 43 per 100 
64 per 100 

(49 to 76) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC QLQ-C30 

Scale from: 0 to 100 
follow-up: mean 41.6 weeks from baselineh 

The mean global Health 

Score/Quality of Life 

was -4.33 change score 
from baselinei 

MD 0.34 change score 
from baseline lower 

(2.78 lower to 2.1 higher) 

- 
1543 

(2 RCTs) 
⨁⨁⨁◯ 
Moderatej 

Pembrolizumab-containing combination regimens likely 
results in little to no difference in global Health Score/Quality 

of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

69 per 100 
76 per 100 
(71 to 81) 

RR 1.11 
(1.04 to 1.18) 

1546 
(2 RCTs) 

⨁⨁⨁◯ 
Moderatef,j 

Pembrolizumab-containing combination regimens likely 
increase adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

 

Explanations 
a. Longest reported weight-adjusted median follow-up across studies 

b. 2- and 5-year baseline risk and median OS are pooled estimates of included trials’ control groups 

c. CLEAR (NCT02811861) [178-181]; Keynote-426 (NCT02853331) [182-186] 
d. In both studies, control group patients subsequently received ICIs (60.5% in CLEAR and 48.7% in Keynote-426), justifying a downgrade for indirectness 

e. Downgraded for imprecision; the CI crosses the line of appreciable benefit at 0.75 
f. Publication bias not applicable due to the prespecified selection process 

g. Even though a high I² of 92% suggests significant heterogeneity, both effect estimates are on the left side of the line of appreciable benefit and exclude the null effect; we did not downgrade for inconsistency 
h. Timepoints reported differed in that CLEAR reported the endpoint at 46 weeks and Keynote-426 at 30 weeks after the start of treatment 

i. Weight-adjusted mean change score from baseline across trials' control arms 

j. Downgraded for performance and detection bias owing to the outcome’s partially subjective nature and open-label trial design 
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Atezolizumab-based treatment regimens compared to SoC for hepatocellular carcinoma 

Patient or population: Hepatocellular carcinoma, irrespective of PD-L1 expression 
Intervention: Atezolizumab-based treatment regimens (atezolizumab + bevacizumab) 

Comparison: SoC (sorafenib) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of the 

evidence 
(GRADE) Comments Risk with SoC 

Risk with  

atezolizumab-based 
treatment regimens 

Overall survival (OS) 

follow-up: median 15.6 months 

At 1.5 years 

HR 0.66 
(0.52 to 0.85) 

[death] 

501 

(1 RCT)b 
⨁⨁⨁◯ 

Moderatec,d,e 

Atezolizumab-based treatment regimens likely increases 

overall survival.  

40 per 100a 
55 per 100 
(46 to 62) 

The median OS was  
13.4 months 

The median OS 

was 6.9 months more 
(2.4 more to 12.4 more)f 

Progression-free survival (PFS) 

follow-up: median 15.6 months 

At 1 year HR 0.65 
(0.53 to 0.81) 

[disease progression or 
death] 

501 

(1 RCT) 
⨁⨁⨁◯ 

Moderatec,e 

Atezolizumab-based treatment regimens may increase 

progression-free survival.  21 per 100g 
36 per 100 

(28 to 44) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 

follow-up: 15 weeks from baseline 

The mean GHS/QoL was -5.83 

change score from baseline 

MD 2.54 change score from 
baseline higher 

(1.31 lower to 6.39 higher) 

- 
481 

(1 RCT) 
⨁⨁⨁◯ 

Moderateh 

Atezolizumab-based treatment regimens likely results in little 

to no difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

63 per 100 
70 per 100 
(61 to 80) 

RR 1.11 
(0.97 to 1.28) 

485 
(1 RCT) 

⨁◯◯◯ 
Very lowc,h,i 

Atezolizumab-based treatment regimens may result in little to 
no difference in adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution. Patients in the investigational arm had 
a substantially longer exposure to the treatment and, 

therefore, a higher likelihood of experiencing adverse events. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. 18-month overall survival rate (40%) in control arm as directly reported in publication 
b. IMbrave 150 (NCT03434379) [187-189] 

c. Inconsistency not applicable (single trial only) and publication bias not applicable due to prespecified selection process 
d. In the control arm 26% subsequently received immunotherapy upon progression, and another TKI in 33%; similarly 32% of patients in the investigational arm received TKIs at disease progression, which is why we did not downgrade for indirectness 

e. Downgraded for imprecision (confidence interval crosses defined appreciable effect at 0.75; single study only) 

f. The corresponding difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm and the pooled HR and CIs, assuming proportional hazards throught the trial’s follow-up 
period 

g. 12-month PFS rate in control arm extracted from survival plot reported in publication 
h. Downgraded for risk of performance and detection bias due to open-label design 

i. Downgraded by two levels for imprecision (CI crosses line of appreciable harm at 1.25 as well as the null effect line) 
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Durvalumab monotherapy compared to SoC for hepatocellular carcinoma  

Patient or population: Hepatocellular carcinoma, irrespective of PD-L1 expression  
Intervention: Durvalumab monotherapy 

Comparison: SoC (sorafenib) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with durvalumab 

monotherapy 

Overall survival (OS) 

follow-up: median 47.9 monthsa 

At 2 years 

HR 0.86 
(0.74 to 1.01) 

[death] 

778 

(1 RCT)c 
⨁⨁◯◯ 

Low d,e,f 

Durvalumab monotherapy may increase overall survival 

slightly.  

33 per 100b 
38 per 100 

(32 to 44) 

At 4 years 

15 per 100 
20 per 100 
(15 to 25) 

The median OS was  
13.8 months 

The median OS was 2.25 
months more 

(0.14 fewer to 4.85 more)g 

Progression-free survival (PFS) 

follow-up: median 32.4 monthsh 

At 1 year HR 1.02 
(0.88 to 1.19) 

[disease progression or 

death] 

778 

(1 RCT) 
⨁⨁⨁◯ 

Moderated,i 

Durvalumab monotherapy may result in little to no difference 

in progression-free survival. Cross-over in study not reported. 33 per 100h 
32 per 100 

(27 to 38) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC-QLQ C30 
Scale from: 0 to 100 

follow-up: 24 weeks from baseline 

The mean GHS/QoL was  

-6.08 change score from 
baselinej 

MD 4.3 change score from 

baseline higher 
(0.41 higher to 8.19 higher)k 

- 
778 

(1 RCT) 
⨁⨁⨁◯ 

Moderatei,j 

Durvalumab monotherapy may result in little to no difference 

in global Health Score/Quality of Life.  

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attributionl 
60 per 100 

44 per 100 

(38 to 51) 

RR 0.73 

(0.64 to 0.85) 

762 

(1 RCT) 
⨁⨁◯◯ 

Lowd,i,m 

Durvalumab monotherapy may reduce adverse events (CTCAE 

≥ 3). 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; RR: risk ratio 

Explanations 
a. Weight-adjusted mean follow-up across treatment arms 
b. 24- and 48-months overall survival rates in control arm directly reported in the publication 

c. HIMALAYA (NCT03298451) [190-192] 

d. Inconsistency not applicable (single trial only); publication bias not applicable due to the prespecified selection process 
e. Downgraded for imprecision by two levels (confidence interval crosses line of null effect and line of appreciable benefit at 0.75; single study only) 

f. Participants received subsequent anticancer therapy in 44.0% and 45.8% in the durvalumab monotherapy and sorafenib arms, respectively. Switching upon progression, to receive ICIs in the control arm occurred at 23.4% of cases. Considering 
switching in the intervention arm to receive targeted therapies, we did not downgrade for indirectness 

g. The corresponding difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm and the pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-
up period 

h. PFS-rate in control arm extracted from survival plot reported in publication with shorter follow-up (32.4 months, weighted median) because longer follow-up publication did not report PFS data 
i. Downgraded for risk of performance and detection bias due to open-label design 

j. Values estimates were extracted from the graph representing the point estimates and confidence intervals, since the outcome was only reported narratively 

k. Though showing statistical significance, the CI did not cross the line for minimal important difference at 10, therefore we did not downgrade for imprecision 
l. Safety data from primary publication; no adverse events stratified by CTCAE class reported in longer-term follow-up publication 

m. Downgraded for imprecision (confidence interval crosses defined appreciable effect; single study only) 
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Durvalumab/tremelimumab compared to SoC for hepatocellular carcinoma 

Patient or population: Hepatocellular carcinoma, irrespective of PD-L1 expression 
Intervention: Durvalumab/tremelimumab (STRIDE regimen of single tremelimumab regular interval durvalumab) 

Comparison: SoC (sorafenib) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of 
the evidence 

(GRADE) Comments Risk with SoC 

Risk with durvalumab/ 

tremelimumab 

Overall survival (OS) 

follow-up: median 48.2 monthsa 

At 2 years 

HR 0.78 
(0.67 to 0.92) 

[death] 

782 

(1 RCT)c 
⨁⨁⨁◯ 

Moderated,e,f 

Durvalumab/tremelimumab likely increases overall survival 

slightly.  

33 per 100b 
42 per 100 

(36 to 47) 

At 4 years 

15 per 100 
23 per 100 
(18 to 28) 

The median OS was 13.8 
months 

The median OS was  
3.9 months more 

(1.2 more to 6.8 more)g 

Progression-free survival (PFS) 
follow-up: median 32.7 monthsh 

At 1 year HR 0.90 
(0.77 to 1.05) 

[disease progression or death] 

782 
(1 RCT) 

⨁⨁◯◯ 
Lowd,i,j 

Durvalumab/tremelimumab may increase progression-free 
survival slightly.  33 per 100h 

37 per 100 

(31 to 43) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC-QLQ C30 
Scale from: 0 to 100 

follow-up: 24 weeks from baseline 

The mean GHS/QoL was -

6.08 change from 
baselinek 

MD 0.35 change score  

from baseline lower 
(4.21 lower to 3.51 higher) 

- 
782 

(1 RCT) 
⨁⨁⨁◯ 

Moderatej,k 

Durvalumab/tremelimumab may result in little to no 

difference in global Health Score/Quality of Life compared to 
SoC. 

Adverse events (CTCAE ≥ 3) irrespective 

of treatment attributionl 
60 per 100 

58 per 100 

(52 to 66) 

RR 0.98 

(0.87 to 1.10) 

762 

(1 RCT) 
⨁⨁⨁◯ 

Moderated,i,j 

Durvalumab/tremelimumab likely results in little to no 

difference in adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Weight-adjusted mean follow-up across respective treatment arms 
b. 24- and 48-months overall survival rates in control arm directly reported in publication 

c. HIMALAYA (NCT03298451) [190-192] 

d. Inconsistency not applicable (single trial only) and publication bias not applicable due to prespecified selection process 
e. Participants received subsequent anticancer therapy in 42.2% and 45.8% in the durvalumab/tremelimumab and sorafenib arms, respectively. Switching upon progression, to receive ICIs in the control arm occurred at 23.4% of cases. Considering, 

switching in the intervention arm to receive targeted therapies, we did not downgrade for indirectness 
f. Downgraded for imprecision (CI crosses defined appreciable effect at 0.75; single study only) 

g. The corresponding difference in median survival time was calculated using the directly reported median survival estimate from the relevant trial's control arm and the pooled HR and CIs, assuming proportional hazards throughout the trial’s follow-
up period 

h. PFS-rate in control arm extracted from survival plot reported in publication with shorter follow-up (32.4 months, weighted median) because longer follow-up publication did not report PFS data 

i. Downgraded for imprecision (confidence interval crosses line of null effect; single study only) 

j. Downgraded for risk of performance and detection bias due to open-label design 
k. Values estimates were extracted from the graph representing the point estimates and confidence intervals, since the outcome was only reported narratively 

l. Safety data from main publication; no adverse events stratified by CTCAE class reported in longer-term follow-up publication 
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Durvalumab-based treatment regimen compared to SoC for biliary tract cancer 

Patient or population: Biliary tract cancer, irrespective of PD-L1 expression 
Intervention: Durvalumab-based treatment regimen (durvalumab + cisplatin/gemcitabine) 

Comparison: SoC (cisplatin + gemcitabine) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of the 

evidence 
(GRADE) Comments Risk with SoC 

Risk with durvalumab-

based treatment 
regimen 

Overall survival (OS) 
follow-up: median 22.9 monthsa 

At 1 year 

HR 0.76 

(0.64 to 0.91) 
[death] 

685 
(1 RCT) c 

⨁⨁⨁◯ 
Moderated,e,f 

Durvalumab-based treatment regimens likely increases 
overall survival slightly.  

47 per 100b 
56 per 100 
(50 to 61) 

At 1.5 years 

24 per 100 
34 per 100 

(27 to 40) 

The median OS 

was 11.3 months 

The median OS 

was 3.6 months more 
(1.1 more to 6.4 more)g 

Progression-free survival (PFS) 

follow-up: median 16.4 months 

At 1 year HR 0.75 

(0.63 to 0.89) 

[disease progression or 
death] 

685 

(1 RCT) 
⨁⨁⨁◯ 

Moderated,e 

Durvalumab-based treatment regimens likely increases 

progression-free survival.  6 per 100h 
12 per 100 

(8 to 17) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 9.9 months from baseline 

The mean GHS/QoL 
was 0.35 change score 

from baseline 

MD 0.88 change score 
from baseline higher 

(1.8 fewer to 3.65 more) 

- 
646 

(1 RCT) 
⨁⨁⨁◯ 

Moderated,i 

Durvalumab-based treatment regimens may result in little to 

no difference in global Health Score/Quality of Life.  

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attributionj 

79 per 100 
78 per 100 
(72 to 84) 

RR 0.98 
(0.91 to 1.06) 

680 
(1 RCT) 

⨁⨁⨁⨁ 
High 

Durvalumab-based treatment regimens likely results in little 
to no difference in adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Weight-adjusted median follow-up across treatment arms 

b. 12-month survival rate in control arm extracted from KM-curve; 18-month overall survival rate directly reported in publication 

c. TOPAZ-1 (NCT03875235) [132, 133, 193] 
d. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 

e. Downgraded for imprecision (confidence interval crosses defined appreciable effect at 0.75; single study only) 
f. Only 7% of trial participants in the control arm subsequently received immunotherapy therefore we did not downgrade for imprecision  

g. The corresponding difference in median survival time was calculated using the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the trial 
follow-up period) 

h. 12-months progression-free survival rate (6%) in control arm extracted from survival plot reported in publication with shorter follow-up, because long term follow-up publication did not report progression-free survival data 
i. Downgraded for risk of attrition bias (considerable proportion of participants without QoL assessments) 

j. Safety data from safety analysis set; number of any adverse events of maximum grade 3 and 4 added to number of adverse events leading to death 
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Pembrolizumab-based treatment regimens compared to SoC for OESCC with PD-L1 CPS ≥ 10 

Patient or population: Oesophageal squamous cell carcinoma with PD-L1 CPS ≥ 10 
Intervention: Pembrolizumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with pembrolizumab-

based treatment regimens 

Overall survival 
follow-up: median 22.6 months 

At 2 years 

HR 0.57 

(0.43 to 0.75) 
[death from any cause] 

286 
(1 RCT) b,c 

⨁⨁◯◯ 
Lowd,e,f,g 

Pembrolizumab-based treatment regimens may increase 
overall survival. 

15 per 100a 
34 per 100 

(24 to 44) 

The median OS was 8.8 

monthsh 

The median OS was  
6.64 months more 

(2.93 more to 11.67 more) 

Progression-free survival (PFS) 
follow-up: median 22.6 months 

At 2 years HR 0.53 

(0.40 to 0.60) 
[disease progression or 

death] 

286 
(1 RCT)b,i 

⨁⨁◯◯ 
Lowd,f,g,j 

Pembrolizumab-based treatment regimens may increase 
progression-free survival.d,e,f 4 per 100 

17 per 100 
(13 to 26) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC QLQ-C30 
Scale from: 0 to 100 

follow-up: 18 weeks from baseline 

The mean GHS/QoL was 

0.5 change score from 
baseline 

MD 1.95 change score from 

baseline lower 
(7.72 lower to 3.82 higher)k 

- 
274 

(1 RCT)b 
⨁⨁◯◯ 

Lowd,f,g,l 

Pembrolizumab-based treatment regimens may result in little 

to no difference in health-related quality of life, but the 
evidence is very uncertain. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attributionm 
83 per 100 

86 per 100 

(81 to 92) 

RR 1.03 

(0.97 to 1.10) 

740 

(1 RCT) 
⨁⨁◯◯ 
Lowd,f,g,m 

Pembrolizumab-based treatment regimens may result in little 

to no difference in adverse events (CTCAE ≥ 3), but the 
evidence is very uncertain. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; RR: risk ratio 

Explanations 
a. 24-months overall survival rate (15%) in control arm directly reported in publication for prespecified subgroup population of individuals with oesophageal squamous cell carcinoma and PD-L1 CPS ≥ 10 

b. Outcome data stems from prespecified subgroup analysis of individuals with oesophageal squamous cell carcinoma and a PD-L1 CPS ≥ 10 
c. Keynote-590 (NCT03189719) [194-196] 

d. Downgraded for serious risk of attrition bias (approximately 10% of patients left study because of patient or physicians decision in each arm) 
e. Downgraded for imprecision (defined appreciable effect of 0.25 crossed by confidence interval; single trial only) 

f. Inconsistency not applicable (single trial only) and publication bias not applicable due to prespecified selection process 
g. No cross-over between treatment groups was allowed 

h. The corresponding difference in median survival time was calculated by means of the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the 
trial follow-up period) 

i. 24-months progression-free survival rate (approx. 3.5%) in control arm estimated from survival curve reported for progression-free survival of complete population with PD-L1 CPS ≥10 irrespective of oesophageal carcinoma type, because not data 

or plot for subgroup with squamous cell carcinoma and PD-L1 CPS ≥ 10 were reported 
j. Downgraded for imprecision due to the small sample size and risk of type II error 

k. The difference in the least squares mean change from baseline as directly reported in the trial publication for the prespecified subgroup of individuals with oesophageal squamous cell carcinoma and a PD-L1 CPS ≥10 
l. Downgraded for imprecision (line of null effect crossed by confidence interval; single trial only) 

m. Adverse event data were not reported separately in Keynote-590 for the PD-L1 CPS ≥ 10 subpopulation. We did not judge the PD-L1 expression to lead to sufficient indirectness for adverse event outcomes that would justify downgrade for 
indirectness 
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Nivolumab-based treatment regimens compared to SoC for OESCC with PD-L1 ≥ 1% expression 

Patient or population: Oesophageal squamous cell carcinoma with PD-L1 ≥ 1% expression (TC/TPS ≥ 1%) 
Intervention: Nivolumab-based treatment regimens  

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with nivolumab-

based treatment regimens  

Overall survival (OS) 

follow-up: median 39.5 months 

At 2 years 

HR 0.59 
(0.46 to 0.76) 

[death] 

315 

(1 RCT)c 
⨁⨁◯◯ 

Lowd,e,f 

Nivolumab-based treatment regimens may increase overall 

survival. 

12 per 100a 
29 per 100 

(20 to 38) 

At 3 years 

10 per 100b 
26 per 100 
(17 to 35) 

The median OS was 
9.1 months 

The median OS was 
6.3 months more 

(2.9 more to 10.7 more)g 

Progression-free survival (PFS) 

follow-up: 39.5 months 

At 1 year HR 0.67 
(0.51 to 0.89) 

[disease progression or 

death] 

315 

(1 RCT) 
⨁⨁⨁◯ 
Moderatef 

Nivolumab-based treatment regimens likely increases 

progression-free survival. 10 per 100b 
21 per 100 

(13 to 31) 

Health-related quality of life (HR-QoL) 
assessed with: FACT-Esophageal 

Scale from: 0 to 176 
follow-up: 49 weeks from baseline 

The mean HR-QoL was 1.54 

change score from baseline 

MD 3.44 change score from 
baseline higher 

(0.03 lower to 6.91 higher) 

- 
522 

(1 RCT) 
⨁⨁⨁◯ 

Moderateh,i,j 

Nivolumab-based treatment regimens likely result in little to 

no difference in health-related quality of life. 

Adverse events (CTCAE ≥ 3) 37 per 100 
49 per 100 
(41 to 59) 

RR 1.33 
(1.11 to 1.61) 

614 
(1 RCT) 

⨁⨁◯◯ 
Lowf,h,k, l 

Nivolumab-based treatment regimens may increase adverse 
events (CTCAE ≥ 3). 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. 24-month overall survival rate (12%) and 12-months progression-free survival rate (10%) in control arm as directly reported in publication 

b. 36-months overall survival rate (10%) in control arm extracted from survival plot reported in publication 
c. CheckMate 648 (NCT03143153) [197, 198] 

d. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 

e. Participants in the comparator arm received subsequent ICI treatment in 15.9% of cases (irrespective of PD-L1 expression) in CheckMate 648, which potentially leads to underestimation of the effect. In conjunction with the suggested imbalance in 
trial withdrawals due to deviations from the intended treatment in the open-label design, a downgrade by 1 is justified 

f. Downgraded for imprecision because confidence interval crosses defined appreciable effect at 0.75 or 1.25, and risk of type II error due to the low sample size 
g. The corresponding difference in median survival time was calculated by means of the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the 

trial follow-up period) 
h. Downgraded for risk of performance and detection bias due to open-label design 

i. Quality of life data were not reported separately for the PD-L1 ≥ 1% subpopulation, but authors state that findings were similar to all randomized patients, not justifying a downgrade 
j. The effect estimate and CI do not cross the line of MID of 9.5 

k. Adverse event data were not reported separately in CheckMate 648 for the TC PD-L1 ≥ 1% subpopulation. We did not judge the tumour's PD-L1 expression to lead to sufficient indirectness for adverse event outcomes that would justify downgrade 

for indirectness 
l. Only treatment-related adverse events were reported in CheckMate 648, no any-cause adverse events could be extracted 
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Ipilimumab/nivolumab compared to SoC for OESCC with PD-L1 ≥ 1% expression 

Patient or population: OESCC with PD-L1 ≥ 1% expression (TC/TPS ≥ 1%) 
Intervention: Ipilimumab/nivolumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with 

Ipilimumab/nivolumab-
based treatment 

regimens 

Overall survival (OS) 

follow-up: median 39.7 months 

At 2 years 

HR 0.62 
(0.48 to 0.80) 

[death] 

315 

(1 RCT)c 
⨁⨁◯◯ 

Lowd,e,f 

Ipilimumab/nivolumab-based treatment regimens may 

increase overall survival. 

12 per 100a 
27 per 100 

(18 to 36) 

At 3 years 

10 per 100b 
24 per 100 

(16 to 33) 

The median OS was  

9.1 months 

The median OS was 
5.6 months more 

(3.7 more to 9 more)g 

Progression-free survival (PFS) 
follow-up: 39.7 months 

At 1 year HR 1.04 

(0.79 to 1.36) 
[disease progression or 

death] 

315 
(1 RCT) 

⨁⨁◯◯ 
Lowh 

Ipilimumab/nivolumab-based treatment regimens may result 

in little to no difference in progression-free survival. However, 
the evidence is very uncertain. 10 per 100b 

9 per 100 
(4 to 16) 

Health-related quality of Life (HR-QoL) 
assessed with: FACT-Esophageal 

Scale from: 0 to 176 
follow-up: 49 weeks from baseline 

The mean HR-QoL was 

1.54 change score from 
baseline 

MD 1.91 change score 

from baseline more 
(1.7 fewer to 5.51 more) 

- 
529 

(1 RCT) 
⨁⨁⨁◯ 

Moderatei,j,k 

Ipilimumab/nivolumab-based treatment regimens likely 

result in little to no difference in health-related quality of life. 

Adverse events (CTCAE ≥ 3) 37 per 100 
33 per 100 
(27 to 41) 

RR 0.91 
(0.73 to 1.13) 

626 
(1 RCT) 

⨁⨁◯◯ 
Lowi,l,m,n 

Ipilimumab/nivolumab-based treatment regimens may 
reduce adverse events (CTCAE ≥ 3) slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 
CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. 24-month overall survival rate (12%) and 12-months progression-free survival rate (10%) in control arm as directly reported in publication 

b. 36-months overall survival rate (10%) in control arm extracted from survival plot reported in publication 

c. CheckMate 648 (NCT03143153) [197, 198] 
d. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 

e. Participants in the comparator arm received subsequent ICIs in 16% of cases (irrespective of PD-L1 expression) in CheckMate 648, which potentially leads to underestimation of the effect. In conjunction with the suggested imbalance in trial 
withdrawals due to deviations from the intended treatment in the open-label design, a downgrade by 1 is justified 

f. Downgraded for imprecision; the CI crosses the line of appreciable benefit at 0.75 and risk of type II error due to low sample size 
g. The corresponding difference in median survival time was calculated by means of the directly reported median survival point estimate from the relevant trial publication, the HR and corresponding CIs (assuming proportional hazards throughout 

the trial follow-up period) 
h. Downgraded by 2 for imprecision; the CI crosses both the null-effect line as well as the line of appreciable harm at 1.25 

i. Downgraded for risk of performance and detection bias due to open-label design 

j. Quality of life data were not reported separately for the PD-L1 ≥ 1% subpopulation, but the authors state that findings were similar to all randomized patients 
k. The effect estimate and CI do not cross the line of MID at 9.5 

l. Adverse event data were not reported separately in CheckMate 648 for the TC PD-L1 ≥ 1% subpopulation. We did not judge the tumour's PD-L1 expression to lead to sufficient indirectness for adverse event outcomes that would justify downgrading 
for indirectness 

m. Downgraded for imprecision because of a wide CI that includes appreciable benefit, the null effect line and harm 
n. Only treatment-related adverse events were reported in CheckMate 648, no any-cause adverse events could be extracted 
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Pembrolizumab-based treatment vs SoC for ERBB2-negative gastric and gastro-oesophageal adenocarcinoma with PD-L1 ≥ 1% expression 

Patient or population: ERBB2-negative gastric and gastro-oesophageal adenocarcinoma with PD-L1 ≥ 1% expression (CPS ≥ 1) 
Intervention: Pembrolizumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of the 

evidence 
(GRADE) Comments Risk with SoC 

Risk with 

pembrolizumab-based 
treatment regimens 

Overall survival (OS) 

follow-up: median 30.2 monthsa 

At 2 years 

HR 0.78 
(0.68 to 0.89) 

[death] 

1742 

(2 RCTs)c 
⨁⨁◯◯ 

Lowd,e,f 

Pembrolizumab-based treatment regimens may increase 

overall survival. 

18 per 100b 
26 per 100 
(22 to 31) 

The median OS was 11.25 
monthsg 

The median OS was 3.17 

months more 
(1.39 more to 5.29 more)h 

Progression-free survival (PFS) 

follow-up: median 30.2 months 

At 2 years HR 0.77 
(0.66 to 0.89) 

[disease progression or 
death] 

1742 

(2 RCTs) 
⨁⨁◯◯ 

Lowd,e,f 

Pembrolizumab-based treatment regimens may increase 

progression-free survival. 8 per 100i 
14 per 100 

(11 to 19) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC QLQ-C30 

Scale from: 0 to 100 

follow-up: 18 weeks from baseline 

The mean GHS/QoL was –
0.85 change score from 

baseline 

MD 1.25 change score from 
baseline more 

(1.07 fewer to 3.58 more) 

- 
1542 

(1 RCT)j 
⨁⨁◯◯ 

Lowk,l,m 

Pembrolizumab-based treatment regimens likely results in 

little to no difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attributionn 
55 per 100 

61 per 100 

(56 to 68) 

RR 1.11 

(1.01 to 1.23) 

2066 

(2 RCTs) 
⨁◯◯◯ 

Very lowf,k,o,p 

Pembrolizumab-based treatment regimens may increase 
adverse events (CTCAE ≥ 3). However, the evidence is very 

uncertain.  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Median follow-up of both trials was calculated by means of a weighted median of the median follow-up in both trials. For the Keynote-859 trial, because no median follow-up duration for the eligible subgroup was reported, we used the median 

follow-up of the entire enrolled trial population.  

b. 24-months OS (18%) in control arm directly reported in publication of Keynote 859 trial for prespecified subgroup population of individuals with PD-L1 CPS ≥1. Data from Keynote 062 trial was not used because it was judged at high risk of bias.  
c. Keynote-859 (NCT03675737) [199, 200];Keynote-062 (NCT02494583) [201-203] 

d. Downgraded for imprecision (line of appreciable effect crossed by confidence interval) 
e. Publication bias not applicable due to prespecified selection process 

f. Downgraded for risk of attrition bias (larger number of patient withdrawal in both arms (24/257 and 21/250) in addition to protocol violations) 

g. Median survival in the control arm was calculated as a weighted mean of the median survival times of both included trials 
h. The corresponding difference in median survival time was calculated by means of a weighted mean of the directly reported median survival point estimates from the relevant trial publications and the pooled HR and CIs (assuming proportional 

hazards throughout the trial follow-up periods) 
i. 24-months PFS (8%) in control arm directly reported in publication of Keynote 859 trial for prespecified subgroup population of individuals with PD-L1 CPS ≥1. Data from Keynote 062 trial was not used because it was judged at high risk of bias 

j. GHS/QoL data was used from the Keynote 859 only, because the Keynote 062 trial did not report such data. Data from the Keynote 859 was available for the entire randomized population only and not for the prespecified subgroup with PD-L1 CPS 
≥1. Thus we rated down for indirectness. 

k. Inconsistency is not applicable (single trial only), and publication bias is not applicable due to the prespecified selection process 
l. Downgraded for imprecision (line of null effect crossed by confidence interval; single study only) 

m. GHS/QoL data from the Keynote 859 trial was only available for the entire randomized population and not, as corresponding with the question addressed here, for the prespecified subgroup of individuals with PD-L1 CPS ≥1 

n. Safety data from safety population; treatment-related adverse events 
o. Downgraded for indirectness; Keynote-859 did not report adverse events for the PD-L1 ≥ 1% subpopulation but only for the entire trial population, irrespective of PD-L1 expression status and only if they occurred in at least 10% of participants in 

either treatment arm, potentially omitting important rare adverse events 
p. Downgraded for imprecision (line of appreciable effect crossed by confidence interval) 
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Nivolumab-based treatment vs SoC for ERBB2-negative gastric and gastro-oesophageal adenocarcinoma with PD-L1 ≥ 5% expression 

Patient or population: ERBB2-negative gastric and gastro-oesophageal adenocarcinoma with PD-L1 ≥ 5% expression (CPS ≥ 5) 
Intervention: Nivolumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with nivolumab-based 

treatment regimens 

Overall survival (OS) 
follow-up: median 47.35 months 

At 2 years 

HR 0.70 

(0.61 to 0.81) 
[death] 

955 
(1 RCT)b,c 

⨁⨁⨁◯ 
Moderated,e 

Nivolumab-based treatment regimens likely increases 
overall survival slightly. 

19 per 100a 
31 per 100 

(26 to 36) 

The median OS 

was 11.1 months 

The median OS was 
4.76 months more 

(2.6 more to 7.1 more)f 

Progression-free survival (PFS) 
follow-up: median 47.35 months 

At 2 years HR 0.70 

(0.60 to 0.81) 
[disease progression or 

death] 

955 
(1 RCT)c,g 

⨁⨁◯◯ 
Lowd,e 

Nivolumab-based treatment regimens may increase 
progression-free survival slightly. 11 per 100 

21 per 100 
(17 to 27) 

Health-related quality of life (HR-QoL) 
assessed with: Functional Assessment of 

Cancer Therapy-Gastric (FACT-Ga) 
Scale from: 0 to 100 

follow-up: 55 weeks from baseline 

The mean HR-QoL was 0.97 
change score from baselinei 

MD 6.42 change score from 

baseline higher 
(0.67 higher to 12.17 higher) 

- 
797 

(1 RCT) 
⨁⨁⨁◯ 

Moderatee,h,j 

Nivolumab-based treatment regimens likely results in 
little to no difference in health-related quality of life. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
45 per 100 

61 per 100 

(55 to 67) 

RR 1.35 

(1.23 to 1.49) 

1549 

(1 RCT)k 
⨁⨁◯◯ 
Lowd,e,h,l 

Nivolumab-based treatment regimens may increase 

adverse events (CTCAE ≥ 3) irrespective of treatment 
attribution. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. 24-months overall survival rate (19%) in control arm directly reported in publication for prespecified subgroup population of individuals with PD-L1 CPS ≥5. 

b. CheckMate 649 (NCT02872116) [204-206] 
c. Outcome data stems from prespecified subgroup analysis of individuals with PD-L1 CPS ≥ 5 

d. Downgraded for imprecision (line of defined appreciable effect at 0.75 or 1.25 crossed by confidence interval; single study only) 
e. Inconsistency not applicable (single trial only) and publication bias not applicable due to prespecified selection process 

f. The corresponding difference in median survival time was calculated by means of the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the 
trial follow-up period) 

g. 24-months progression-free survival rate (11%) in control arm directly reported in publication for prespecified subgroup population of individuals with PD-L1 CPS ≥5. 

h. Downgraded for risk of performance and detection bias due to open-label design 
i. Relevant datapoints for the LS-mean change were extracted from the provided graph; not directly reported in publication 

j. Although showing a statistically significant difference, the CI did not cross the line of MIC at 15.1 for FACT-Ga; therefore we did not downgrade for imprecision 
k. Data on adverse events not reported for relevant trial subgroup and data from the entire enrolled trial population was used instead 

l. We did not judge the tumour's PD-L1 expression to lead to sufficient indirectness with respect to adverse event outcomes, justifying a downgrading for indirectness 
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Pembrolizumab monotherapy compared to SoC for dMMR/MSI-H colorectal carcinoma 

Patient or population: dMMR/MSI-H colorectal carcinoma 
Intervention: Pembrolizumab monotherapy 

Comparison: SoC (fluoropyrimidine-based chemotherapy) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 

evidence 

(GRADE) Comments Risk with SoC 

Risk with pembrolizumab 

monotherapy 

Overall survival (OS) 
follow-up: median 44.5 months 

At 3 years 

HR 0.74 
(0.53 to 1.03) 

[death] 

307 
(1 RCT) b 

⨁⨁◯◯ 
Lowc,d,e 

Pembrolizumab monotherapy may increase overall survival. 
50 per 100a 

60 per 100 

(49 to 69) 

The median OS was  
36.7 months 

The median OS was  
12.89 months more 

(1.07 fewer to 32.55 more)f 

Progression-free survival (PFS) 
follow-up: median 44.5 months 

At 3 years HR 0.59 

(0.45 to 0.79) 
[disease progression or 

death] 

307 
(1 RCT) 

⨁⨁◯◯ 
Lowc,e,h,i 

Pembrolizumab monotherapy may increase progression-free 
survival. 39 per 100g 

57 per 100 

(48 to 65) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 18 weeks from baseline 

The mean GHS/QoL was  
-5.63 change score from 

baseline 

MD 8.96 change score from 
baseline higher 

(4.24 higher to 13.69 higher)j 

- 
292 

(1 RCT) 
⨁⨁◯◯ 
Lowc,e,h,i 

Pembrolizumab monotherapy may increase global Health 

Score/Quality of Life slightly. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

78 per 100 
56 per 100 
(47 to 66) 

RR 0.72 
(0.61 to 0.85) 

296 
(1 RCT) 

⨁⨁◯◯ 
Lowc,e,h,i 

Pembrolizumab monotherapy may reduce adverse events 
(CTCAE ≥ 3). 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. 36-months overall survival rate (50.3%) in control arm directly reported in publication 

b. Keynote 177 (NCT02563002) [207-209] 
c. Inconsistency not applicable (single trial only) and publication bias not applicable due to prespecified selection process 

d. Downgraded for very serious imprecision (Confidence interval crosses line of defined appreciable effect and line of null effect; single study only)  

e. Cross-over protocol specified. "At time of data cutoff, 56 of 154 patients (36%) randomly assigned to the chemotherapy group had crossed over to the pembrolizumab group after disease progression was confirmed. An additional 35 patients in the 
chemotherapy group received anti–PD-1 or anti–programmed death ligand 1 (anti–PD-L1) therapies outside the trial, for an effective crossover rate to anti–PD-1 or anti–PD-L1 therapy of 59%." 

f. The corresponding difference in median survival time was calculated by means of the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the 
trial follow-up period) 

g. 36-months progression-free survival rate (30.9%) in control arm directly reported in publication 
h. Downgraded for risk of performance and detection bias due to open-label design 

i. Downgraded for imprecision (confidence interval crosses defined appreciable effect) 

j. Uncertainty of absolute effect (MD) taken into account because confidence interval for MD directly reported in publication 
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Pembrolizumab-based treatment compared to SoC for triple-negative breast cancer with PD-L1 ≥ 10% expression 

Patient or population: TNBC with PD-L1 ≥ 10% expression (CPS ≥ 10) 

Intervention: Pembrolizumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with 
Pembrolizumab-based 

treatment regimens 

Overall survival (OS) 

follow-up: median 44.1 months 

At 2 years 

HR 0.73 

(0.55 to 0.95) 
[death] 

323 

(1 RCT)b,c 

⨁⨁◯◯ 
Lowd,e 

Pembrolizumab-based treatment regimens may increase 

overall survival slightly. 

34 per 100a 
45 per 100 

(36 to 55) 

At 3 years 

23 per 100 
34 per 100 

(24 to 44) 

The median OS was 16.1 

months 

The median OS was 6 
months more 

(0.8 more to 13.2 more)f 

Progression-free survival (PFS) 
follow-up: median 44.1 months 

At 1 year HR 0.66 

(0.50 to 0.88) 
[disease progression or 

death] 

323 
(1 RCT) 

⨁⨁◯◯ 
Lowd,e,g 

Pembrolizumab-based treatment regimens may increase 
progression-free survival. 23 per 100 

38 per 100 

(27 to 48) 

Global Health Score/Quality of Life 
(GHS/QoL) 

assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 15 weeks from baseline 

The mean global Health 

Score/Quality of Life was -
0.88 change score from 

baseline 

MD 1.8 change score from 
baseline lower 

(7.33 lower to 3.73 higher) - 
317 

(1 RCT) 
⨁⨁⨁◯ 

Moderated,g 
Pembrolizumab-based treatment regimens likely results in 
little to no difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
74 per 100 

78 per 100 

(71 to 85) 

RR 1.06 

(0.97 to 1.15) 

843 

(1 RCT)h 

⨁⨁⨁◯ 
Moderateh,i 

Pembrolizumab-based treatment regimens results in little to 

no difference in adverse events (CTCAE ≥ 3). 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Overall survival estimates in the control arm, at specific timepoints were extracted from the respective KM-curves 
b. Baseline risk estimates taken from the comparator treatment arm 

c. Keynote-355 (NCT02819518) [210-212] 
d. Downgraded due to risk of reporting bias; analysis based on the 10% CPS cut-off was only introduced after the interim analysis and full acrual of participants 

e. Downgraded by 1 due to imprecision; the CI crosses the line of appreciable benefit at 0.75 
f. The corresponding difference in median survival time was calculated using the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the trial 

follow-up period) 

g. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 
h. ITT population; irrespective of PD-L1 expression status 

i. Downgraded by 1 for indirectness; While a link between PD-L1 expression and incidence of irAE is not clearly established, considering its correlation with tumor response patients with CPS < 10 might have experienced the competing event of tumor 
progression, thus having less treatment exposure and not being considered for safety follow-up 
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Pembrolizumab-based treatment compared to SoC in cervical cancer with PD-L1 ≥ 1% expression 

Patient or population: cervical cancer with PD-L1 ≥ 1% expression (CPS ≥ 1) 
Intervention: Pembrolizumab-based treatment regimens 

Comparison: SoC 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 
(95% CI) 

№ of participants 
(studies) 

Certainty of 

the evidence 
(GRADE) Comments Risk with SoC 

Risk with 

Pembrolizumab-based 
treatment regimens 

Overall survival (OS) 
follow-up: median 39.1 months 

At 2 years 

HR 0.60 

(0.49 to 0.74) 
[death] 

548 
(1 RCT)a 

⨁⨁⨁⨁ 
Highb,c 

Pembrolizumab-based treatment regimens result in a large 

increase in overall survival. Subsequent ICI exposure upon 
disease progression in the control arm was not reported.  

39 per 100 
57 per 100 
(50 to 63) 

At 3 years 

27 per 100 
46 per 100 

(38 to 53) 

The median OS was 16.5 

months 

The median OS was 11 

months more 
(5.8 more to 17.2 more) 

Progression-free survival (PFS) 

follow-up: median 39.1 months 

At 1 year HR 0.60 

(0.48 to 0.75) 

[disease progression or 
death] 

548 

(1 RCT) 

⨁⨁⨁⨁ 
Highb,c 

Pembrolizumab-based treatment regimens results in large 

increase in progression-free survival. 34 per 100 
52 per 100 

(44 to 59) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 30 weeks from baseline 

The mean global Health 

Score/Quality of Life was -

0.8 change score from 
baseline 

MD 1.3 change score from 
baseline higher 

(3.02 lower to 5.62 higher) 

 - 
519 

(1 RCT) 

⨁⨁⨁⨁ 
Highc 

Pembrolizumab-based treatment regimens results in little to no 

difference in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

75 per 100 
82 per 100 
(76 to 90) 

RR 1.09 
(1.01 to 1.19) 

616 
(1 RCT) 

⨁⨁⨁◯ 

Moderated 

Pembrolizumab-based treatment regimens likely increases 
adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Keynote-826 (NCT03635567) [156-158] 

b. Patient stratification and subgroup analyses according to PD-L1 expression were preplanned therefore, we did not downgrade for risk of selective outcome reporting bias 

c. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 
d. Adverse events were only reported if occurring in > 10% or > 20% of trial participants, potentially not accounting for rare but serious adverse events; thus, we downgraded for indirectness 
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Dostarlimab-based treatment compared to SoC for dMMR/MSI-H endometrial carcinoma 

Patient or population: dMMR/MSI-H endometrial carcinoma 
Intervention: Dostarlimab-based treatment regimens (dostarlimab + carboplatin + paclitaxel) 

Comparison: SoC (carboplatin + paclitaxel) 

Outcomes 

Anticipated absolute effects* (95% CI) 

Relative effect 

(95% CI) 

№ of participants 

(studies) 

Certainty of the 
evidence 

(GRADE) Comments Risk with SoC 

Risk with dostarlimab-based 

treatment regimens 

Overall survival (OS) 

follow-up: median 36.6 months 

At 2 years 

HR 0.32 
(0.17 to 0.63) 

[death] 

118 

(1 RCT)b 
⨁⨁◯◯ 

Lowc,d,e 

Dostarlimab-based treatment regimens may results in a large 

increase in overall survival.  

57 per 100a 
84 per 100 

(71 to 91) 

At 3 years 

46 per 100 
78 per 100 
(61 to 88) 

The median overall survival 
was 31.4 months 

The median OS was 
66.7 months more 

(18.4 more to 153.3 more)f 

Progression-free survival (PFS) 
follow-up: median 36.6 months 

At 1 year HR 0.28 
(0.16 to 0.50) 

[disease 

progression or 
death] 

118 
(1 RCT) 

⨁⨁⨁◯ 
Moderated,e 

Dostarlimab-based treatment regimens likely results in a large 
increase in progression-free survival. 24 per 100 

67 per 100 
(49 to 80) 

Global Health Score/Quality of Life 

(GHS/QoL) 
assessed with: EORTC-QLQ C30 

Scale from: 0 to 100 
follow-up: 19 weeks from baseline 

The mean GHS/QoL was -5.41 

change score from baselineg 

MD 9.38 change score from 
baseline higher 

(5.45 higher to 13.31 higher) 

- 
115 

(1 RCT) 
⨁⨁◯◯ 

Lowd,e,h 

Dostarlimab-based treatment regimens may results in an 

increase in global Health Score/Quality of Life. 

Adverse events (CTCAE ≥ 3) irrespective of 
treatment attribution 

60 per 100 
72 per 100 
(64 to 82) 

RR 1.20 
(1.06 to 1.36) 

487 
(1 RCT) 

⨁⨁◯◯ 
Lowi,j 

Dostarlimab-based treatment regimens may increase adverse 
events (CTCAE ≥ 3) irrespective of treatment attribution 

slightly. 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI). 

CI: confidence interval; HR: hazard ratio; MD: mean difference; RR: risk ratio 

Explanations 
a. Baseline risk at 2-year and 3-year timepoints as directly reported in OS update publication 

b. RUBY (NCT03981796) 

c. Downgraded for indirectness; 38.5% of patients who received the control therapy were subsequently treated with ICIs, which might lead to an underestimation of the effect 
d. Downgraded for imprecision due to small sample size and risk of beta-error (OIS criterion) 

e. Inconsistency not applicable (single trial only); publication bias not applicable due to prespecified selection process 
f. The corresponding difference in median survival time was calculated using the directly reported median survival point estimate from the relevant trial publication and the pooled HR and CIs (assuming proportional hazards throughout the trial 

follow-up period). In RUBY the median OS was not reached yet in the intervention group 
g. Datapoints extracted from the graph in the relevant publication 

h. Downgraded for imprecision; CI crosses the line of minimal important change at 10 
i. Adverse events were not reported based on the MMR/MSI-status but only for the ITT population; the potentially worse disease response in the control group may have shortened safety follow-up, biasing the outcome 

j. Downgraded for imprecision; the CI crosses the line of appreciable harm at 1.25  
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Data summary 

Characteristics of included studies 

Non-small cell lung cancer 

Keynote-024 

Methods Phase: 3 
Study design: RCT, open-label, multicentre, 2-arm, active controlled  

Locations: 16 countries (142 sites) 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: SqC/NSqC 

- Pathomolecular determinants: EGFR-, ALK-  

- PD-L1 status: strong as determined by IHC at central laboratory 
- ECOG: 0-1 

- Adequate organ function (incl. GFR ≥ 60 mL/min or creatinine < 1.5x ULN) 

• Key exclusion criteria 
- Treatment in neoadjuvant/adjuvant setting completed at least 6 months prior to enrollement 

- Treatment wit systemic steroid therapy < 3 days prior to first trial dose or any other form of immunosuppressive 
medication 

- RT to lung > 30 Gy within 6 mts. prior to first dose of trial treatment 
- Untreated CNS metastases; if treated, radiologically stable, neurologic symptoms must have returned to baseline, if 

having received corticosteroids, administration must be completed at least 3 days prior to study medication 
- Active autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement (e.g. 

insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 

- Active infection requiring therapy 
- Known history of HIV, active Hepatitis B or C, TBC 

- History of interstitial lung disease or pneumonitis requiring systemic glucocorticoids 
- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 

- Psychiatric or substance abuse disorder that would interfere with cooperation with requirements of trial 
Number of participants:  

• Randomised 

- Intervention group (I): 154 
- Comparator group (C): 151 

• Evaluated (efficacy analysis) 

- I: 154 
- C: 151 

• Evaluated (safety analysis) 

- I: 154 

- C: 150 
Median age: I: 64.5 (range, 33-90), C: 66 (range, 38–85) 

Female: I: 40.3%, C: 37.1% 
Never-smoker: I: 3.2%, C: 12.6% 

Brain metastases (at baseline): I: 11.7%, C: 6.6% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen: Pembrolizumab monotherapy 
Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

• Dosage:  

- Pembrolizumab: 200 mg (q3w) 

• Length of treatment cycles and day(s) of application: d1 q3w 
- Pembrolizumab: d1 q3w for up to 35 cycles (i.e., 2 years) 

Comparator treatment(s): Carboplatin or cisplatin/paclitaxel or pemetrexed or gemcitabine  

• Route of administration:  

- Carboplatin or cisplatin/paclitaxel or pemetrexed or gemcitabine: IV 

• Dosage:  

- Carboplatin: carboplatin AUC of 5 or 6 mg/mL/min 

- Cisplatin: 75 mg/m²  
- Paclitaxel: 200 mg/m2  

- Pemetrexed: 500 mg/m² 
- Gemcitabine: 1250 mg/m², d1/8 q3w 

• Length of treatment cycles and day(s) of application: d1 q3w for 4-6 cycles 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): allowed, effective crossover-rate of 66% 

Outcomes 
according to the 

trial protocol 

Primary outcome(s):  

• PFS – by BICR 
Relevant secondary or exploratory outcome(s):  
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• OS 

• ORR – by BICR 

• Safety and tolerability 

• PFS2 

• PROs: QLQ-C30 and LC13, EQ-5D 

Longest median follow-up for survival outcomes: 59.9 months (range, 55.1 to 68.4) 

Notes ClinicalTrials.gov ID: NCT02142738 

Trial status: completed 
Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

Keynote-042 

Methods Phase: 3 
Study design: RCT, open-label, multicentre, 2-arm, active-controlled  

Locations: 32 countries (213 medical centres) 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: NSqC/SqC 

- Pathomolecular determinants: EGFR-, ALK- 

- PD-L1 status: ≥ 1% (TPS) 
- ECOG: 0-1 

- Adequate organ function (incl. GFR ≥ 50 mL/min or creatinine < 1.5x ULN) 

• Key exclusion criteria 
- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 

- Known CNS metastases; if treated, no evidence of new or enlarging lesions by imaging at least 4 weeks after 
treatment and off steroids for at least 3 days prior to the first dose of study medication 

-  Active, autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement 
(e.g. insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 

- Active infection requiring therapy 

- Known history of HIV, active Hepatitis B or C 
- History of interstitial lung disease or pneumonitis requiring systemic glucocorticoids 

- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 
- Psychiatric disorder and substance (drug/alcohol) abuse 

Number of participants: 1274 

• Randomised 
- Intervention group (I): 299 (with PD-L1 ≥ 50%) 

- Comparator group (C): 300 (with PD-L1 ≥ 50%)  

• Evaluated (efficacy analysis) 
- I: 299 (with PD-L1 ≥ 50%) 

- C: 300 (with PD-L1 ≥ 50%)  

• Evaluated (safety analysis) 
- I: 636 (ITT) 

- C: 615 (ITT) 
Median age: 63 years (IQR 57-69) 

Female: I: 31%, C: 30% 

Never-smoker: I: 21%, C: 22% 
Brain metastases (at baseline): I: 6%, C: 5% 

Squamous cell histology: I: 36%, C: 38% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 
Treatment regimen: Pembrolizumab monotherapy 

Intervention details:  

• Route of administration:  
- Pembrolizumab: IV  

• Dosage:  

- Pembrolizumab: 200 mg (q3w) 

• Length of treatment cycles and day(s) of application: d1 q3w 
- Pembrolizumab: d1 q3w for up to 35 cycles (i.e., 2 years) 

Comparator treatment(s): Carboplatin/paclitaxel or pemetrexed  

• Route of administration:  
- Carboplatin/paclitaxel or pemetrexed: IV 

• Dosage:  

- Carboplatin: carboplatin AUC of 5 or 6 mg/mL/min 
- Paclitaxel: 200 mg/m2  

- Pemetrexed: 500 mg/m² (provided non-squamous histology) 

• Length of treatment cycles and day(s) of application: d1 q3w for 4-6 cycles with optional pemetrexed maintenance 
Treatment switching in comparator arm (crossover to receive ICIs upon progression): not permitted, 23% received ICIs upon 

progression 
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Outcomes 

according to the 
trial protocol 

Primary outcome(s):  

• OS (by PD-L1 expression levels)  

Relevant secondary or exploratory outcome(s):  

• PFS – by BICR 

• ORR – by BICR 

• DOR 

• Safety assessment 

Longest median follow-up for survival outcomes: 56.9 months (range, 49.9 to 66.2) 

Notes ClinicalTrials.gov ID: NCT02220894 

Trial status: completed 
Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

Keynote-407 

Methods Phase: 3 
Study design: RCT, double-blind, multicentre, 2-arm, active and placebo-controlled  

Locations: global (17 countries) 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC 
- Pathomolecular determinants: testing not mandated (since EGFR and ALK aberrations are uncommon in SqC 

NSCLC) 
- PD-L1 status: not required 

- ECOG: 0-1 
- Adequate organ function (incl. GFR ≥ 60 mL/min or creatinine < 1.5x ULN) 

• Key exclusion criteria 

- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 
- Active or untreated symptomatic CNS metastases; if treated, clinically stable for at least 2 weeks and off steroids 3 

days before first dose of trial treatment 

- Preexisting peripheral neuropathy (CTCAE Grade ≥ 2) 
-  Active, autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement 

(e.g. insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 
- Active infection requiring therapy 

- Known history of HIV, active Hepatitis B or C 
- History of interstitial lung disease or pneumonitis requiring systemic glucocorticoids 

- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 
Number of participants: 559 

• Randomised 

- Intervention group (I): 278 

- Comparator group (C): 281 

• Evaluated (efficacy analysis) 

- I: 278 

- C: 281 

• Evaluated (safety analysis) 

- I: 278 

- C: 280 
Median age: 65 years, I: 65 (range, 29-87), C: 65 (range, 36–88) 

Female: 18.6% 
Never-smoker: 7.3% 

Brain metastases (at baseline): 7.8% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen: Pembrolizumab + carboplatin/paclitaxel or nab-paclitaxel 
Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  
- Carboplatin/paclitaxel or nab-paclitaxel: IV 

• Dosage:  

- Pembrolizumab: 200 mg (q3w) 
- Carboplatin: carboplatin AUC of 6 mg/mL/min 

- Paclitaxel: 200 mg/m2 body-surface area  
- Nab-Paclitaxel: 100 mg/m2 body-surface area 

• Length of treatment cycles and day(s) of application: d1 q3w 

- Pembrolizumab: d1 q3w for up to 35 cycles (i.e., 2 years) 
- Carboplatin/paclitaxel: d1 q3w for 4 cycles 

Comparator treatment(s) 

• Placebo plus carboplatin/paclitaxel or nab-paclitaxel 
Treatment switching in comparator arm (crossover to receive ICIs upon progression): allowed, effective crossover-rate of 50.9% 
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Outcomes 

according to the 
trial protocol 

Primary outcome(s):  

• PFS – by BICR 

• OS 

Relevant secondary or exploratory outcome(s):  

• ORR – by BICR 

• DOR – by BICR 

• Safety and tolerability 

• PFS2 – assessed by investigator review 

• PFS by irRECIST – assessed by site investigator 

• PFS, ORR, OS by PD-L1 status and taxane choice 

• PRO assessment by EORTC QLQ-C30 and QLQ-LC13, EQ-5D  

Longest median follow-up for survival outcomes: 56.9 months (range, 49.9 to 66.2) 

Notes ClinicalTrials.gov ID: NCT02775435 
Trial status: completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 
Keynote-021 

Methods Phase: 1/2 
Study design: RCT, open-label, multicentre, multicohort  

Locations: 26 medical centres (2 countries – USA, Taiwan) 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: NSqC 

- Pathomolecular determinants: EGFR-, ALK- 

- PD-L1 status: not required 
- ECOG: 0-1 

- Adequate organ function (incl. GFR ≥ 60 mL/min or creatinine < 1.5x ULN) 

• Key exclusion criteria 
- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 

- Active or untreated symptomatic CNS metastases; if treated, clinically stable for at least 2 weeks and off steroids 3 
days before first dose of trial treatment 

-  Active, autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement 
(e.g. insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 

- Active infection requiring therapy 
- Known history of HIV, active Hepatitis B or C 

- Symptomatic ascites or pleural effusion 

- History of interstitial lung disease or pneumonitis requiring systemic glucocorticoids 
- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 

- Clinically active diverticulitis, intra-abdominal abscess, gastrointestinal obstruction or abdominal carcinomatosis 
- Psychiatric disorder and substance (drug/alcohol) abuse 

Number of participants: 123 

• Randomised 
- Intervention group (I): 60 

- Comparator group (C): 63 

• Evaluated (efficacy analysis) 
- I: 60 

- C: 63 

• Evaluated (safety analysis) 
- I: 59 

- C: 62 

Median age: 63 years, I: 62.5 (IQR, 54-70), C: 63.2 (IQR, 58–70) 
Female: 60.9% 

Never-smoker: I: 25%, C: 14% 
Brain metastases (at baseline): I: 15%, C: 10% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen: Pembrolizumab + carboplatin/pemetrexed 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

- Carboplatin/pemetrexed: IV 

• Dosage:  

- Pembrolizumab: 200 mg (q3w) 

- Carboplatin: carboplatin AUC of 5 mg/mL/min 
- Pemetrexed: 500 mg/m2 body-surface area  

• Length of treatment cycles and day(s) of application: d1 q3w 

- Pembrolizumab: d1 q3w for up to 35 cycles (i.e., 2 years) 
- Carboplatin/pemetrexed: d1 q3w for 4 cycles, with optional pemetrexed maintenance  

Comparator treatment(s) 
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• Carboplatin/pemetrexed + optional maintenance with pemetrexed 
Treatment switching in comparator arm (crossover to receive ICIs upon progression): allowed, effective crossover-rate of 70% 

Outcomes 

according to the 

trial protocol 

Primary outcome(s):  

• ORR – by BICR 

Relevant secondary or exploratory outcome(s):  

• PFS – by BICR 

• OS 

• DOR 

• Safety assessment 
Longest median follow-up for survival outcomes: 56.9 months (range, 49.9 to 66.2) 

Notes ClinicalTrials.gov ID: NCT02039674  

Trial status: completed 
Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

Only characteristics relevant to cohort G, which investigates regimens aligned with the reviews inclusion criteria, were extracted 

 

 

 

 
Keynote-189 

Methods Phase: 3 

Study design: RCT, double-blind, multicentre, 2-arm, active and placebo-controlled  
Locations: 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: NSqC 
- Pathomolecular determinants: EGFR-, ALK- 

- PD-L1 status: not required 

- ECOG: 0-1 
- Adequate organ function (incl. GFR ≥ 50 mL/min) 

• Key exclusion criteria 

- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 
- Active or untreated symptomatic CNS metastases; if treated, clinically stable for at least 2 weeks and off steroids 3 

days before first dose of trial treatment 
-  Active, autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement 

(e.g. insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 
- Chronic systemic corticosteroids 

- Active infection requiring therapy 

- Known history of HIV, active Hepatitis B or C 
- Symptomatic ascites or pleural effusion 

- History of non-infectious pneumonitis requiring systemic glucocorticoids 
- Clinically active diverticulitis, intra-abdominal abscess, gastrointestinal obstruction or abdominal carcinomatosis 

- Psychiatric disorder and substance (drug/alcohol) abuse 
Number of participants: 616 

• Randomised: 2 to 1 

- Intervention group (I): 410 
- Comparator group (C): 206 

• Evaluated (efficacy analysis) 

- I: 410 
- C: 206 

• Evaluated (safety analysis) 

- I: 405 
- C: 202 

Median age: 64.5 years, I: 65.0 (range, 34.0–84.0), C: 63.5 (range, 34.0–84.0) 

Female: 41% 
Never-smoker: 11.8% 

Brain metastases (at baseline): 17.5% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 
Treatment regimen: Pembrolizumab + carboplatin/pemetrexed 

Intervention details:  

• Route of administration:  
- Pembrolizumab: IV  

- Carboplatin or cisplatin/pemetrexed: IV 

• Dosage:  

- Pembrolizumab: 200 mg (q3w) 
- Carboplatin: carboplatin AUC of 5 mg/mL/min 

- Cisplatin: 75 mg/m2 body-surface area 
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- Pemetrexed: 500 mg/m2 body-surface area  

• Length of treatment cycles and day(s) of application: d1 q3w 

- Pembrolizumab: d1 q3w for up to 35 cycles (i.e., 2 years) 
- Carboplatin or cisplatin/pemetrexed: d1 q3w for 4 cycles, continued maintenance with pemetrexed d1 q3w 

Comparator treatment(s) 

• Placebo + carboplatin or cisplatin/pemetrexed + maintenance with placebo/pemetrexed 
Treatment switching in comparator arm (crossover to receive ICIs upon progression): allowed, effective crossover rate of 57.3% 

Outcomes 
according to the 

trial protocol 

Primary outcome(s):  

• PFS – by BICR 

• OS (promoted to primary outcome after protocol amendment) 

Relevant secondary or exploratory outcome(s):  

• ORR – by BICR 

• DOR – by BICR 

• Safety and tolerability 

• Effect of PD-L1 expression levels on efficacy endpoints (PFS, OS, ORR) 

• PFS, ORR, DOR by investigator assessment 

• PFS, ORR, DOR by investigator assessment and irRECIST 

• PFS2 and OS after crossover 

• PRO assessment using EORTC QLQ-C30, QLQ-LC13, EQ-5D 

Longest median follow-up for survival outcomes: 64.6 months (range, 60.1 to 72.4) 

Notes ClinicalTrials.gov ID: NCT02578680 
Trial status: completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

 
EMPOWER Lung 1  

Methods Phase: 3 

Study design: RCT, open-label, multicentre, 2-arm  

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC/NSqC 
- Pathomolecular determinants: NSCLC with stage IIIB/IIIC/IV disease 

- PD-L1 status: 50% 
- ECOG: 0-1 

• Key exclusion criteria 

- Non-smoker 
- Active/known or suspected autoimmune disease requiring systemic therapy in past 2 years 

- PDN > 10 mg/day for immunosuppression 
- Hep/HIV 

- Active/latent TBC 

Number of participants:  

• Randomised 

- Intervention group (I): 356 

- Comparator group (C): 354 

• Evaluated (efficacy analysis) 

- I: 355 

- C: 342 

• Evaluated (safety analysis) 
- I: 355 

- C: 342 

Median age: 64 

Sex (female %): 14,6% 

Interventions Immune checkpoint inhibitor(s): Cemiplimab 

Treatment regimen: Cemiplimab monotherapy 

Intervention details:  

• Route of administration:  
- Cemiplimab: IV  

• Dosage:  

- Cemiplimab: 350 mg   

• Length of treatment cycles and day(s) of application: q21d 

- Cemiplimab: d1 

• Number of cycles: up to 36 

Comparator treatment(s) 
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• 4-6 cycles of cisplatin/carboplatin + paclitaxel/pemetrexed/gemcitabine, q21 days 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes 

Outcomes according to 

the trial protocol 
Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): ORR, AE, QoL 

Longest median follow-up for survival outcomes: 35 months 

Notes ClinicalTrials.gov ID and status: NCT03088540 active, not recruiting 

Sponsors and collaborators: Regeneron Pharmaceuticals and Sanofi 

 
EMPOWER-Lung 3 

Methods Phase: 3 
Study design: RCT, double-blind, multicentre, 2-part (only part 1 open-label), 2-arm, active and placebo-controlled  

Locations: global, 10 countries, 74 sites  

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: SqC/NSqC 

- Pathomolecular determinants: EGFR-, ALK-, ROS1- 

- PD-L1 status: not required 
- ECOG: 0-1 

- Adequate organ function (incl. GFR ≥ 30 mL/min) 

• Key exclusion criteria 
- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 

- Active or untreated symptomatic CNS metastases; if treated, clinically stable for at least 2 weeks and off 
immunosuppressive dose of corticosteroid therapy 

-  Active, autoimmune disease that required systemic treatment in past 2 years, apart from hormone replacement 
(e.g. insulin, thyroxine, corticosteroids) or inhalatory corticosteroids (e.g. in asthma) 

- Conditions requiring systemic corticosteroid therapy (> 10mg prednisone/day or equivalent) within 14 days of 
randomisation 

- Active infection requiring therapy within 14 days of randomisation 

- Known history of HIV, active hepatitis B or known hepatitis C 
- Active or latent TBC 

- Live vaccine within 30 days of planned start of study medication 
- History of interstitial lung disease or pneumonitis requiring systemic glucocorticoids 

- Encephalitis, meningities or uncontrolled seizures in the year prior to enrollment 
- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 

- Psychiatric disorder and substance (drug/alcohol) abuse 

Number of participants: 466 

• Randomised: 2 to 1 

- Intervention group (I): 312 

- Comparator group (C): 154 

• Evaluated (efficacy analysis) 

- I: 312 

- C: 154 

• Evaluated (safety analysis) 

- I: 312 

- C: 153 
Median age: 63 years, I: 63.0 (IQR, 57-68), C: 63.0 (IQR, 57-68) 

Female: 16.1%, I: 14.1%, C: 20.1% 
Never-smoker: 14.4% 

Brain metastases (at baseline): 6.7%, I: 7.7%, C: 4.5% 
Squamous cell histology: 42.9% 

Interventions Immune checkpoint inhibitor(s): Cemiplimab 
Treatment regimen: Cemiplimab + carboplatin or cisplatin/pemetrexed or paclitaxel 

Intervention details:  

• Route of administration:  
- Cemiplimab: IV  

- Carboplatin or cisplatin/pemetrexed or paclitaxel: IV 

• Dosage:  
- Cemiplimab: 350 mg (q3w) 

- Carboplatin: carboplatin AUC of 5 or 6 mg/mL/min 
- Cisplatin: 75 mg/m2 body-surface area 

- Pemetrexed: 500 mg/m2 body-surface area 

- Paclitaxel: 200mg/m2 body-surface area 

• Length of treatment cycles and day(s) of application: d1 q3w 

- Cemiplimab: d1 q3w for up to 108 weeks  

- Carboplatin or cisplatin/pemetrexed or paclitaxel: d1 q3w for 4 cycles + mandatory pemetrexed maintenance (if 
NSqC histology) 
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Comparator treatment(s) 

• Placebo + carboplatin or cisplatin/pemetrexed or paclitaxel + mandatory pemetrexed maintenance (if NSqC histology) 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes 

Outcomes 

according to the 
trial protocol 

Primary outcome(s):  

• OS  
Relevant secondary or exploratory outcome(s):  

• ORR –by IRC 

• PFS – by IRC 

• Safety and tolerability 

• BOR – by IRC 

• PRO assessment using EORTC QLQ-C30, QLQ-LC13 

Longest median follow-up for survival outcomes: 28.4 months  

Notes ClinicalTrials.gov ID: NCT03409614 
Trial status: active, not recruiting 

Sponsors and collaborators: Regeneron Pharmaceuticals and Sanofi 
Only part 2 of the study was extracted and relevant for this review 

 
Impower 110  

Methods Phase: 3 

Study design: RCT, open-label, multicentre, 2-arm 

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC/NSqC 
- Pathomolecular determinants: NSCLC with stage IV disease 

- PD-L1 status: 50% 
- ECOG: 0-1 

• Key exclusion criteria 

- Known sensitizing mutation in the EGFR gene or ALK fusion oncogene 
- Active or untreated central nervous system (CNS) metastases 

- Pregnant or lactating women 

- History of autoimmune disease 
- History of idiopathic pulmonary fibrosis, organizing pneumonia, drug induced pneumonitis, idiopathic 

pneumonitis 
- HIV, hepatitis B or hepatitis C 

- Significant history of cardiovascular disease 

Number of participants:  

• Randomised 

- Intervention group (I): 285 
- Comparator group (C): 287 

• Evaluated (efficacy analysis) 

- I: 277 
- C: 277 

• Evaluated (safety analysis) 

- I: 286 

- C: 263 

Median age: 65 

Sex (female %): 29.8% 

Interventions Immune checkpoint inhibitor(s): Atezolizumab 

Treatment regimen: Atezolizumab monotherapy 

Intervention details:  

• Route of administration:  

- Atezolizumab: IV  

• Dosage:  
- Atezolizumab: 1200 mg   

• Length of treatment cycles and day(s) of application: q21d 

- Atezolizumab: d1 

• Number of cycles: up to 36 

Comparator treatment(s) 

• 4-6 cycles of cisplatin/carboplatin + paclitaxel/pemetrexed/gemcitabine, Q3W 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): 34.7% 
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Outcomes according to 

the trial protocol 

Primary outcome(s): OS 

Relevant secondary or exploratory outcome(s): AE, PFS, QoL 

Longest median follow-up for survival outcomes: 31.3 months 

Notes ClinicalTrials.gov ID and status: NCT02409342, completed 

Sponsors and collaborators: Hoffmann–La Roche/Genentech 

 
IPSOS 

Methods Phase: 3 
Study design: RCT, open-label, multicentre, 2-arm, active controlled  

Locations: 23 countries (91 sites) 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC/NSqC 
- Pathomolecular determinants: EGFR-, ALK-  

- PD-L1 status: not required 
- ECOG: 2-3 or older than 70 years with ECOG 0-1 but substantial comorbidities or contraindications for platinum-

doublet chemotherapy 

- Adequate hematologic and end-organ function (e.g. creatinine < 1.5 x ULN) 

• Key exclusion criteria 

- Untreated CNS metastases; if treated, radiologically stable, without ongoing requirement for corticosteroids as 

therapy for CNS disease 
- Uncontrolled tumor-related pain, pleural effusion, pericardial effusion or ascites requiring recurrent drainage 

- Patients with prior neo-adjuvant or adjuvant chemo-/radiotherapy only if treatment-free interval of at least 6 
months 

- Uncontrolled symptomatic hypercalcemia 
- History of autoimmune disease (aside from well controlled DM I or autoimmune hypothyroidism) 

- Severe infection within 4 weeks prior to randomisation 

- Known history of HIV, active Hepatitis B or C, active TBC 
- History of interstitial lung disease or pneumonitis  

- Participant has received a live-virus vaccine within 30 days before first dose of study treatment 
- Psychiatric or substance abuse disorder that would interfere with cooperation with requirements of trial 

- Treatment with systemic corticosteroids or other immunosuppressive medications 
Number of participants:  

• Randomised 

- Intervention group (I): 302 (ITT) 
- Comparator group (C): 151 (ITT) 

• Evaluated (efficacy analysis) 

- I: 50 (TC ≥ 50%) 
- C: 50 (TC ≥ 50%) 

• Evaluated (safety analysis) 

- I: 300 (as treated) 
- C: 147 (as treated) 

Median age: 75 years (IQR, 69.0 to 80.0)  

Female: I: 27%, C: 28% 
Never-smoker: I: 12%, C: 13% 

Brain metastases (at baseline): 9% 

Interventions Immune checkpoint inhibitor(s): Atezolizumab 
Treatment regimen: Atezolizumab monotherapy 

Intervention details:  

• Route of administration:  
- Atezolizumab: IV  

• Dosage:  

- Atezolizumab: 1200 mg (q3w) 

• Length of treatment cycles and day(s) of application: d1 q3w 
- Atezolizumab d1 q3w until disease progression, intolerable toxicity or death 

Comparator treatment(s): vinorelbine or gemcitabine single-agent chemotherapy  

• Route of administration:  
- Vinorelbine: IV or PO 

- Gemcitabine: IV 

• Dosage:  
- Vinorelbine IV: 25-30 mg/m² d1/8, q3w or d1/8/15, q4w 

- Vinorelbine PO: 60-80 mg/m² d1/8, q3w or d1/8/15 q4w 

- Gemcitabine: 1000-1250 mg/m² d1/8 q3w or d1/8/15 q4w  

• Length of treatment cycles and day(s) of application: until disease progression, intolerable toxicity or death 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): not allowed, 19% received subsequent 

immunotherapy in the comparator arm 
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Outcomes 

according to the 
trial protocol 

Primary outcome(s):  

• OS 

Relevant secondary or exploratory outcome(s):  

• ORR – by investigator 

• PFS – by investigator 

• DOR  – by investigator 

• Safety and tolerability 

• PROs: QLQ-C30 and LC13, EQ-5D 

Longest median follow-up for survival outcomes: 41·0 months (IQR,  36.7 to 47.8) 

Notes ClinicalTrials.gov ID: NCT03191786 

Trial status: completed 
Sponsors and collaborators: Hoffmann-La Roche and Genentech Inc 

 
CheckMate 9LA 

Methods Phase: 3 
Study design: open-label, multicentre, 2-arm RCT 

Locations: 103 sites globally 

Participants Eligibility criteria 

• Key inclusion criteria 

- Advanced (not amenable to curative surgery or radiation therapy) or metastatic stage IV NSCLC of squamous or 
non-squamous histology 

- No prior primary systemic anti-cancer therapy (including EGFR and ALK inhibitors) for advanced or metastatic 
disease 

- Prior definitive chemoradiation for locally advanced disease is permitted if the last administration of 

chemotherapy or radiotherapy occurred at least 6 months prior to enrollment 
- Prior adjuvant or neoadjuvant chemotherapy for early-stage lung cancer is permitted if completed at least 6 

months prior to initiating study treatment 

- ECOG Performance Status of  1 
- Life expectancy of at least 3 months 

- Target lesions may be located in a previously irradiated field if there is documented (radiographic) disease 
progression in that site after the completion of radiation therapy 

• Key exclusion criteria 

- Known EGFR mutations or ALK translocations  
- Untreated CNS metastases 

- Carcinomatous meningitis 
- ≥ grade 2 peripheral neuropathy 

- Active, known or suspected autoimmune disease 

- Interstitial lung disease that is symptomatic or may interfere with the detection or management of drug-related 
pulmonary toxicity 

Number of participants: 719 

• Randomised 
- Intervention group (I): 361 

- Comparator group (C): 358 

• Evaluated (efficacy analysis) 
- I: 361 

- C: 358 

• Evaluated (safety analysis) 
- I: 358 

- C: 349 
Median age: I: 65 (IQR 59–70); C: 65 (IQR 58–70) 

Female: 30% 
Never-smoker: 13.6% 

Brain metastases (at baseline): 16.9% 

Squamous cell histology: 31% 

Interventions Immune checkpoint inhibitor(s): ipilimumab, nivolumab 
Treatment regimen: ipilimumab plus nivolumab plus histology-based chemotherapy 

Intervention details:  

• Route of administration:  

- Ipilimumab: IV  

- Nivolumab: IV 

- Carboplatin: IV 

- Paclitaxel: IV 

- Pemetrexed: IV 

• Dosage:  

- Ipilimumab: 1 mg/kg 

- Nivolumab: 360 mg 

- Histology-based chemotherapy: see below for comparator treatment 
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• Length of treatment cycles and day(s) of application: q42d 

- Ipilimumab: d1 

- Nivolumab: d1, d22 

- Histology-based chemotherapy: d1, d22 

• Number of cycles: 4 cycles induction, optional discontinuation of nivolumab maintenance after two years 

Comparator treatment(s) 

• Histology-based chemotherapy for 4 cycles: 

- Squamous histology: carboplatin AUC 6 plus paclitaxel 200 mg/m2 

- Non-squamous histology: carboplatin AUC 5 or 6, or cisplatin 75 mg/m2 plus pemetrexed 500 mg/m2 
Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 106/358 (29.6%) of patients in the 

control group received ICIs upon disease progression 

Outcomes 
according to the 

trial protocol 

Primary outcome(s): OS 
Relevant secondary or exploratory outcome(s): PFS, AEs, HRQoL (EQ-5D, LCSS-ASBI) 

Longest median follow-up for survival outcomes: median follow-up of 54.5 months 

Notes ClinicalTrials.gov ID: NCT03215706 

Trial status: completed  
Sponsors and collaborators: Bristol Myers Squibb 

 
POSEIDON 

Methods Phase: 3 

Study design: RCT, open-label, multicentre, 3-arm, active controlled (only findings from ICI-doublet and control arms extracted) 
Locations: global, 18 countries, 142 sites  

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC/NSqC 
- Pathomolecular determinants: EGFR-, ALK- 

- PD-L1 status: not required 

- ECOG: 0-1 
- Adequate organ function (incl. GFR ≥ 40 mL/min) 

• Key exclusion criteria 

- RT to lung > 60 Gy within 6 mts. Prior to first dose of trial treatment 
- CNS metastases require being stable for 4 weeks after intervention (by imaging), return to neurological baseline, off 

corticosteroids for at least 5 days prior to randomisation 
- Active or prior documented autoimmune or inflammatory disorders, incl. diverticulitis with exception of 

(hypothyroidism with stable hormone replacement, vitiligo, chronic skin condition not requiring systemic therapy, 
patients without active disease in last 5 years, celiac disease controlled by diet alon) 

- Contraindication to platinum-based doublet chemotherapy 

- History of active primary immunodeficiency 
- Active infection including TBC, hepatitis B, hepatitis C or HIV 

- Current or prior immunosuppressive medication within 14 days of first dose of durvalumab or tremelimumab, apart 
from inhalatory or topic corticosteroids, systemic corticosteroids at physiologic doses not exceeding 10 mg/day of 

prednisone equivalent, steroid premedication e.g. in case of hypersensitivity reactions  
- Live virus vaccine within 30 days of planned start of study medication 

- Uncontrolled intercurrent illness, including active or ongoing infection, cardiovascular, serious gastrointestinal 
condition or psychiatric illness/social situations that would limit compliance 

Number of participants: 675 

• Randomised: 1 to 1 (to 1) 

- Intervention group (I): 338 
- Comparator group (C): 337 

• Evaluated (efficacy analysis) 

- I: 338 
- C: 337 

• Evaluated (safety analysis) 

- I: 330 
- C: 333 

Median age: I: 63.0 (range, 27-87), C: 64.0 (range, 32-84) 
Female: I: 20.4%, C: 26.4% 

Never-smoker: I: 17.5%, C: 23.4% 
Brain metastases (at baseline): I: 9.8%, C: 13.4% 

Squamous cell histology: 36.4% 

Interventions Immune checkpoint inhibitor(s): Durvalumab + tremelimumab 

Treatment regimen: Durvalumab/tremelimumab + carboplatin or cisplatin/pemetrexed or nab-paclitaxel or gemcitabine (depending 
on SqC or NSqC histology 

Intervention details:  

• Route of administration:  
- Durvalumab: IV  

- Tremelimumab: IV 
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- Carboplatin or cisplatin/pemetrexed or nab-paclitaxel or gemcitabine: IV 

• Dosage:  

- Durvalumab: 1500 mg (q3w for 4 cycles, thereafter q4w) 
- Tremelimumab: 75 mg (q3w for 4 cycles then single dose at week 16) 

- Carboplatin: carboplatin AUC of 5 or 6 mg/mL/min 
- Cisplatin: 75 mg/m2 body-surface area 

- Pemetrexed: 500 mg/m2 body-surface area 

- Nab-paclitaxel: 100 mg/m2 body-surface area (d1/8/15 q3w) 
- Gemcitabine: 1000 or 1250 mg/m2 body-surface area (d1/8 q3w) 

• Length of treatment cycles and day(s) of application: d1 q3w 

- Durvalumab: d1 q3w for 4 cycles and q4w thereafter 
- Tremelimumab: d1 q3w for 4 cycles, single dose at week 16, then stopped 

- Carboplatin or cisplatin/pemetrexed: d1 q3w for 4-6 cycles, pemetrexed maintenance q3w or q4w (if NSqC) 
- Carboplatin or cisplatin/nab-paclitaxel: d1/8/15 q3w for 4-6 cycles, pemetrexed maintenance q3w or q4w (if NSqC) 

- Carboplatin or cisplatin/gemcitabine: d1/8 q3w for 4-6 cycles, pemetrexed maintenance q3w or q4w (if NSqC) 
Comparator treatment(s) 

• Carboplatin or cisplatin/pemetrexed or nab-paclitaxel or gemcitabine followed by pemetrexed maintenance (if NSqC) 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): switching to ICI at progression, 33.2% 

Outcomes 

according to the 
trial protocol 

Primary outcome(s): PFS and OS for comparison of durvalumab + CTx vs CTx  

Relevant secondary or exploratory outcome(s):  

• OS 

• PFS – by BICR 

• Safety and tolerability 

• PFS, OS, ORR, BoR, DoR, PFS2 – by BICR and different TC expressions 

• PRO assessment using EORTC QLQ-C30, QLQ-LC13 and WHO/ECOG performance status assessments 

Longest median follow-up for survival outcomes: 28.4 months  

Notes ClinicalTrials.gov ID: NCT03164616 

Trial status: active, not recruiting 
Sponsors and collaborators: AstraZeneca 

 

 

Head and neck squamous cell carcinoma 

Keynote-048  

Methods Phase: 3 

Study design: RCT, open-label, multicentre, 3-arm 

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: SqC 

- Pathomolecular determinants: head and neck squamous cell carcinoma 

- PD-L1 status: not required 
- ECOG: 0-1 

• Key exclusion criteria 

- Immunodeficiency or receiving systemic steroid therapy or any other form of immunosuppressive 
therapy  

- Additional malignancy within 5 years prior to randomization 
- Allogeneic tissue/solid organ transplant 

- Active central nervous system metastases and/or carcinomatous meningitis 
- Autoimmune disease that has required systemic treatment in past 2 years 

- History of (non-infectious) pneumonitis  

- HIV, active Hepatitis B or C 

Number of participants:  

• Randomised 

- Intervention group 1 (I1): 301; Intervention group 2 (2): 281 
- Comparator group (C): 300 

• Evaluated (efficacy analysis) 

- I1: 301; I2: 281 
- C: 300 

• Evaluated (safety analysis) 

- I1: 300; I2: 276 

- C: 287 

Median age: 61,3 

Sex (female %): 16,7% 
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Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen:  

• Pembrolizumab (I1) 

• Pembrolizumab + cisplatin or carboplatin + 5-fluorouracil (I2) 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

• Dosage:  
- Pembrolizumab: 200mg 

• Length of treatment cycles and day(s) of application:  

- Pembrolizumab: q21d 

• Number of cycles: up to 35 

Comparator treatment(s) 

• 6 cycles of cetuximab + cisplatin + carboplatin + 5-fluorouracil, Q3W 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): no 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): AE, QoL 

Longest median follow-up for survival outcomes:  45 months 

Notes ClinicalTrials.gov ID and status: NCT02358031, completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

 

Malignant melanoma 

ABC (Anti-PD1 Brain Collaboration) 

Methods Phase: 2 

Study design: RCT, open-label, multicentre, 2-arm and additional non-randomized arm 

Locations: 4 sites in Australia 

Participants Eligibility criteria 

• Key inclusion criteria 

- Stage IV histologically confirmed or unknown primary melanoma 

- At least 1 radiological definitive brain metastasis ≥ 5 mm and ≤ 40 mm 
- Neurologically asymptomatic from brain metastases 

- ECOG: 0-2 and life expectancy > 30 days 

• Key exclusion criteria 
- Brain metastasis > 40 mm 

- Active, known or suspected autoimmune disease 
- PDN > 10 mg/day for immunosuppression 

- Prior ICI treatment 

Number of participants:  

• Randomised 

- Intervention group (I): 26 (full intervention cohort: 35) 
- Comparator group (C): 19 (full comparator cohort: 25) 

• Evaluated (efficacy analysis, treatment-naïve patients in the respective full cohort) 

- I: 27 
- C: 19 

• Evaluated (safety analysis) 

- I: 35 

- C: 25 

Median age: 61 

Sex (female %): 20.0% 

Interventions Immune checkpoint inhibitor(s): Ipilimumab, nivolumab 

Treatment regimen: Ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details:  

• Route of administration:  

- Ipilimumab: IV 
- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 3 mg/kg 

- Nivolumab: 1 mg/kg induction, 3 mg/kg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 
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- Ipilimumab (induction): d1 
- Nivolumab (induction, maintenance): d1 

• Number of cycles: 4 cycles induction, up to 46 cycles maintenance 

Comparator treatment(s) 

• Nivolumab 3 mg/kg, q14d for up to 52 cycles 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 5 patients received ipilimumab (± PD-1 

inhibitor) after intracranial progression 

Outcomes 

according to the 

trial protocol 

Primary outcome(s): intracranial response 

Relevant secondary or exploratory outcome(s): OS, PFS, AE, QoL 

Longest median follow-up for survival outcomes: 15.3 months 

Notes ClinicalTrials.gov ID: NCT02374242  

Trial status: active, not recruiting 

Sponsors and collaborators: Melanoma Institute Australia, Bristol Myers Squibb 

 
CheckMate 067  

Methods Phase: 3 

Study design: RCT, double-blind, placebo-controlled, 3-arm 

Locations: 137 sites globally 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologically confirmed unresectable stage III or stage IV melanoma 

- Treatment naïve for unresectable or metastatic melanoma, but prior (neo-) adjuvant melanoma 
therapy is permitted if completed 6 weeks prior to randomization 

- Known PD-L1 and BRAF V600 mutational status 
- ECOG: 0-1 

• Key exclusion criteria 

- Active brain metastases or leptomeningeal metastases 
- Ocular melanoma 

- PDN > 10 mg/day for immunosuppression 

- Active, known or suspected autoimmune disease 

- Prior ICI treatment 

Number of participants:  

• Randomised 
- Intervention group (I): 314 

- Comparator group 1 (C1): 316 
- Comparator group 2 (C2): 315 

• Evaluated (efficacy analysis) 

- I: 314 
- C1: 316 

- C2: 315 

• Evaluated (safety analysis) 
- I: 313 

- C1: 313 

- C2: 311 

Median age: 61 

Sex (female %): 35.4% 

Interventions Immune checkpoint inhibitor(s): Ipilimumab, nivolumab 

Treatment regimen: Ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details:  

• Route of administration:  

- Ipilimumab: IV 
- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 3 mg/kg 
- Nivolumab: 1 mg/kg induction, 3 mg/kg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 

- Ipilimumab (induction): d1 
- Nivolumab (induction, maintenance): d1 

• Number of cycles: 4 cycles induction, up to 46 cycles maintenance 

Comparator treatment(s) 

• C1: Nivolumab 3 mg/kg, q14d for up to 52 cycles 

• C2: Ipilimumab 3 mg/kg, q21d for 4 cycles 
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Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 34% and 48% of patients in the 

control groups received subsequent immunotherapy (predominantly anti-PD-1 and anti-CTLA-4 agents) 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): AE, QoL 

Longest median follow-up for survival outcomes: 37.4 months 

Notes ClinicalTrials.gov ID: NCT01844505 

Trial status: completed 

Sponsors and collaborators: Bristol Myers Squibb 

 
CheckMate 069  

Methods Phase: 2 

Study design: RCT, open-label, multicentre, 2-arm 

Locations: 19 sites in France and the US 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologically confirmed unresectable stage III or stage IV melanoma 
- Treatment naïve for unresectable or metastatic melanoma, but prior (neo-) adjuvant melanoma 

therapy is permitted if completed 6 weeks prior to randomization 
- Known PD-L1 and BRAF V600 mutational status 

- ECOG: 0-1 

• Key exclusion criteria 
- Active brain metastases or leptomeningeal metastases 

- Ocular melanoma 
- PDN > 10 mg/day for immunosuppression 

- Active, known or suspected autoimmune disease 

- Prior ICI treatment 

Number of participants:  

• Randomised 

- Intervention group (I): 95 
- Comparator group (C): 47 

• Evaluated (efficacy analysis) 

- I: 95 
- C: 47 

• Evaluated (safety analysis) 

- I: 94 

- C: 46 

Median age: 65 

Sex (female %): 33% 

Interventions Immune checkpoint inhibitor(s): Ipilimumab, nivolumab 

Treatment regimen: Ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details:  

• Route of administration:  

- Ipilimumab: IV 
- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 3 mg/kg 
- Nivolumab: 1 mg/kg induction, 3 mg/kg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 

- Ipilimumab (induction): d1 
- Nivolumab (induction, maintenance): d1 

• Number of cycles: 4 cycles induction, up to 46 cycles maintenance 

Comparator treatment(s) 

• Ipilimumab 3 mg/kg, q21d for 4 cycles 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): no 

Outcomes according to 

the trial protocol 

Primary outcome(s): ORR 

Relevant secondary or exploratory outcome(s): OS, PFS, QoL, AE 

Longest median follow-up for survival outcomes: 24.5 months 

Notes ClinicalTrials.gov ID: NCT01927419 

Trial status: completed 

Sponsors and collaborators: Bristol Myers Squibb 
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DREAMseq/EA6134  

Methods Phase: 3 

Study design: RCT, open-label, 2-step, 2-arm 

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologically confirmed unresectable stage III or stage IV melanoma 

- BRAF V600 mutation-positive 

- Prior systemic treatment in the adjuvant setting allowed, except for PD-1, CTLA-1, or BRAF/MEK 
inhibitors 

- ECOG: 0-1 

• Key exclusion criteria 
- Known active and definitive CNS metastases 

- Serious or unstable preexisting medical conditions 
- Active autoimmune disease or history of autoimmune disease that might recur 

- History of cardiovascular risks  

Number of participants:  

• Randomised 

- Intervention group (I): 133 
- Comparator group (C): 132 

• Evaluated (efficacy analysis) 

- I: 133 
- C: 132 

• Evaluated (safety analysis) 

- I: 126 

- C: 130 

Median age: 61 

Sex (female %): 49% 

Interventions Immune checkpoint inhibitor(s): Ipilimumab, nivolumab 

Treatment regimen (referring to step 1 of the RCT): Ipilimumab plus nivolumab induction, nivolumab monotherapy 

maintenance 

Intervention details: 

• Route of administration:  

- Ipilimumab: IV 
- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 3 mg/kg (or ipilimumab 1 mg/kg if nivolumab 3 mg/kg) 
- Nivolumab: 1 mg/kg induction (or nivolumab 3 mg/kg if ipilimumab  

1 mg/kg), 3 mg/kg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 
- Ipilimumab (induction): d1 

- Nivolumab (induction, maintenance): d1 

• Number of cycles: 4 cycles induction, up to 46 cycles maintenance 

Comparator treatment(s) 

• dabrafenib 150 mg bid days 1–42 + trametinib 2 mg qd days 1–42 q6w  

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, patients in the control group 

were planned to cross over to ipilimumab/nivolumab in case of progression per protocol, and 29.5% of patients crossed over 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS 

Relevant secondary or exploratory outcome(s): PFS, QoL, AE 

Longest median follow-up for survival outcomes: 27.7 months 

Notes ClinicalTrials.gov ID: NCT02224781 

Trial status: active, not recruiting 

Sponsors and collaborators: Bristol Myers Squibb, Novartis, ECOG-ACRIN Cancer Research Group 

 
SECOMBIT  

Methods Phase: 2 

Study design: RCT, open-label, 2-step, 2-arm 

Locations: 37 sites in Europe 

Participants Eligibility criteria 

• Key inclusion criteria 
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- Histologic subtype: other 
- Pathomolecular determinants: mismatch repair–deficient (dMMR), microsatellite instability–high (MSI-H) EC 

- PD-L1 status: not required 
- ECOG: 0-1 

• Key exclusion criteria 

- Uncontrolled central nervous system metastases, carcinomatosis meningitis 
- Serious, uncontrolled medical disorder, nonmalignant systemic disease, or active infection requiring systemic 

therapy 
- Clinically significant cardiovascular disease 

- Myelodysplastic syndrome (MDS) or acute myeloid leukemia (AML) 

Number of participants:  

• Randomised 

- Intervention group (I): 71 

- Comparator group (C): 69 

• Evaluated (efficacy analysis) 

- I: 69 

- C: 69 

• Evaluated (safety analysis) 

- I: 69 

- C: 69 

Median age: 55 

Sex (female %): 45.7% 

Interventions Immune checkpoint inhibitor(s): Ipilimumab, nivolumab 

Treatment regimen (referring to step 1 of the RCT): Ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details: 

• Route of administration:  

- Ipilimumab: IV 

- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 3 mg/kg 

- Nivolumab: 1 mg/kg induction, 3 mg/kg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 
- Ipilimumab (induction): d1 

- Nivolumab (induction, maintenance): d1 

• Number of cycles: 4 cycles induction, maintenance until PD 

Comparator treatment(s) 

• encorafenib 450 mg qd + binimetinib 45 mg bid until PD 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, patients in the control group were 

planned to cross over to ipilimumab/nivolumab in case of progression per protocol, and 52.2% of patients crossed over 

Outcomes 
according to the 

trial protocol 

Primary outcome(s): OS 

Relevant secondary or exploratory outcome(s): AE, QoL 

Longest median follow-up for survival outcomes: 32.2 months 

Notes ClinicalTrials.gov ID: NCT02631447 

Trial status: completed 

Sponsors and collaborators: Bristol Myers Squibb, Array Biopharma Inc/Pfizer, Fondazione Melanoma (ONLUS) 

 

 

Renal cell carcinoma 

BIONIKK  

Methods Phase: 2 

Study design: open-label, multicentre, biomarker-driven, 3-arm RCT 

Locations: 15 sites in France 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histological confirmation of RCC with a clear-cell component. Patients with TFE3 or TFEB translocation proven by 
cytogenetic analysis or fluorescence in situ hybridization (FISH) are eligible 

- Metastatic (AJCC Stage IV) RCC 
- No prior systemic therapy for mRCC (patients with relapse > 1 year after adjuvant treatment discontinuation are 

eligible) 
- ECOG performance status of ≤ 2 

- Measurable disease as per Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 
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- Frozen or fresh tumor samples must be available and received by the central laboratory to determine molecular 
groups prior to randomization 

- Formalin-fixed, paraffin-embedded tumor tissue available for biomarker (gene expression and 
immunohistochemistry) analysis 

• Key exclusion criteria 

- Any untreated symptomatic CNS metastases 
- Prior systemic treatment with vascular endothelial growth factor (VEGF) or VEGF receptor targeted therapy 

(including, but not limited to, sunitinib, pazopanib, axitinib, and bevacizumab) except in an adjuvant setting with a 
free interval of more than 1 year 

- Prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-CTLA-4 antibody, or any other drug 

specifically targeting T-cell co-stimulation or checkpoint pathways 
- Known or suspected autoimmune disease or recent history of a syndrome that required systemic corticosteroids (> 

10 mg daily prednisone equivalent) or immunosuppressive medications 
- Any condition requiring systemic treatment with corticosteroids (>10 mg daily prednisone equivalents) or other 

immunosuppressive medications within 14 days prior to first dose of study drug 
- Uncontrolled adrenal insufficiency 

Number of participants:  

• Randomised 
- Intervention group (I): 101 (thereof included in this review: 42) 

- Comparator group 1 (C1): 40 (thereof included in this review: 40)  
- Comparator group 2 (C2): 61 (thereof included in this review: 0; arm omitted) 

• Evaluated (efficacy analysis) 

- I: 101 (thereof included in this review: 42) 

- C1: 40 (thereof included in this review: 40) 
- C2: 58 (thereof included in this review: 0; arm omitted) 

• Evaluated (safety analysis) 

- I: 101 (thereof included in this review: 42) 
- C1: 40 (thereof included in this review: 40) 

- C2: 58 (thereof included in this review: 0; arm omitted) 

Median age: ccRCC2 (I: 65 (IQR 57–69); C1: 66 (IQR 56–71)), ccRCC3 (I: 59 (IQR 49–63); C1: 64 (IQR 55–68))  

Sex (female %): ccRCC2 (I: 10.8%; C1: 30.6%), ccRCC3 (I: 60%; C1: 75%) 

Interventions Immune checkpoint inhibitor(s): ipilimumab, nivolumab 

Treatment regimen: ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details:  

• Route of administration:  
- Ipilimumab: IV  

- Nivolumab: IV 

• Dosage:  
- Ipilimumab: 1 mg/kg 

- Nivolumab: 3 mg/kg induction, 240 mg maintenance 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 
- Ipilimumab: d1 

- Nivolumab: d1 

• Number of cycles: 4 cycles induction, nivolumab maintenance for up to two years 

Comparator treatment(s) 

• Investigator’s choice of sunitinib 50 mg daily for 4 weeks, and 2 weeks off continuously, or pazopanib 800 mg daily until 

end of study at 18 months 

• Patients in the second comparator group (C2), which was omitted from this review, received nivolumab 240 mg q14d for 

up to two years 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 20/40 (50%) of patients in the control 

group received nivolumab upon disease progression after TKI 

Outcomes 

according to the 

trial protocol 

Primary outcome(s): ORR per RECIST 1.1 

Relevant secondary or exploratory outcome(s): PFS, OS, AEs  

Longest median follow-up for survival outcomes: median follow-up of 46.5 months 

Notes ClinicalTrials.gov ID: NCT02960906 

Trial status: completed  

Sponsors and collaborators: Bristol Myers Squibb, Association pour la Recherche de Thérapeutiques Innovantes en Cancérologie 

(ARTIC) 

Tumour groups: Four biologically distinct clear cell renal cell carcinoma tumor groups were differentiated (ccRCC1: immune-low 

tumor micro-environment, ccRCC2: angiogenic- and immune-high, ccRCC3: molecular and pathological closest to normal kidney 
tissue, ccRCC4: immune-high tumor microenvironment). Patients from groups ccRCC2 and ccRCC3 were randomized between 

ipilimumab/nivolumab and TKI therapy, patients from groups ccRCC1 and ccRCC4 were randomized between ipilimumab/nivolumab 
and nivolumab. Therefore, only the groups ccRCC2 and ccRCC3 were considered for this review considering the prioritisation 

framework. Hence, the second comparator arm (nivolumab monotherapy) was omitted from analysis. 
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CheckMate 214 

Methods Phase: 3 

Study design: open-label, multicentre, 2-arm RCT 

Locations: 175 sites globally 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histological confirmation of RCC with a clear-cell component 
- Advanced (not amenable to curative surgery or radiation therapy) or metastatic (AJCC Stage IV) RCC 

- No prior systemic therapy for RCC except for one prior adjuvant or neoadjuvant therapy for completely resectable 

RCC if such therapy did not include an agent targeting VEGF or VEGF receptors and if recurrence occurred at least 6 
months after the last dose of adjuvant or neoadjuvant therapy 

- Karnofsky Performance Status of at least 70% 
- Measurable disease as per RECIST 1.1 

- Favorable or intermediate and poor risk category. Categorization at registration. The favorable-risk cohort may close 
to enrollment earlier than the intermediate- or poor-risk cohort 

• Key exclusion criteria 

- Any history of or current CNS metastases. Baseline imaging of the brain is required within 28 days prior to 
randomization 

- Prior systemic treatment with VEGF or VEGF receptor targeted therapy (including, but not limited to, sunitinib, 

pazopanib, axitinib, tivozanib, and bevacizumab) 
- Prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-CTLA-4 antibody, or other antibody 

or drug specifically targeting T-cell co-stimulation or checkpoint pathways 
- Known or suspected autoimmune disease or recent history of a syndrome that required systemic corticosteroids (> 

10 mg daily prednisone equivalent) or immunosuppressive medications 
- Uncontrolled adrenal insufficiency 

- Impairment of gastrointestinal (GI) function or GI disease that may significantly alter the absorption of sunitinib 

(e.g., malabsorptive disorder, ulcerative disease, or small bowel resection) 

Number of participants:  

• Randomised 

- Intervention group (I): 550 
- Comparator group (C): 546 

• Evaluated (efficacy analysis) 

- I: 550 
- C: 546 

• Evaluated (safety analysis) 

- I: 547 

- C: 535 

Median age: 63, I: 62 (range 26–85); C: 61 (21–85) 

Sex (female %): I: 24.9%; C: 27.7% 

Interventions Immune checkpoint inhibitor(s): ipilimumab, nivolumab 

Treatment regimen: ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

Intervention details:  

• Route of administration:  

- Ipilimumab: IV  

- Nivolumab: IV 

• Dosage:  

- Ipilimumab: 1 mg/kg 

- Nivolumab: 3 mg/kg (switch to 240 mg flat dose for maintenance possible) 

- SOC as seen below 

• Length of treatment cycles and day(s) of application: q21d induction, q14d maintenance 

- Ipilimumab: d1 

- Nivolumab: d1 

• Number of cycles: 4 cycles induction, optional discontinuation of nivolumab maintenance after two years 

Comparator treatment(s) 

• Sunitinib 50 mg daily for 4 weeks on, and 2 weeks off continuously 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 268/546 (49.1%) of patients in the 

control group received an PD-(L)1 inhibitor, and 24/546 (4.4%) received ipilimumab upon disease progression 

Outcomes 
according to the 

trial protocol 

Primary outcome(s): OS and PFS in intermediate/poor-risk patients 

Relevant secondary or exploratory outcome(s): OS, PFS in the ITT-population, AEs, HRQoL (FACT-G, FACT KSI-19, EQ-5D) 

Longest median follow-up for survival outcomes: median follow-up of 67.7 months 

Notes ClinicalTrials.gov ID: NCT02231749 

Trial status: active, not recruiting 

Sponsors and collaborators: Bristol Myers Squibb, Ono Pharmaceutical 
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CLEAR  

Methods Phase: 3 

Study design: RCT, open-label, multicentre 

Locations: international, 183 locations 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: clear-cell renal cell carcinoma 

- Pathomolecular determinants: none 

- PD-L1 status: positive and negative possible 
- ECOG: 0-1 (Karnofsky ≥70) 

- Adequate organ function: kidney (CrCl ≥ 30), liver (TBIL ≤ 1.5 x ULN, ALP/ALT/AST ≤ 3-5 ULN), heart 
(NYHA < II), bone marrow (PLT ≥ 100 G/L, ANC ≥ 1.5 G/L, Hgb ≥ 9 g/dL), coagulation (INR ≤ 1.5)   

• Key exclusion criteria 

- central nervous system (CNS) metastases, unless completed local therapy (example, whole brain 
radiation therapy (WBRT), surgery or radiosurgery) and discontinued the use of corticosteroids for this 

indication for at least 4 weeks 
- received a live vaccine in the last 30 days 

- major gastrointestinal absorption deficiency 

- HIV, interstitial lung disease, HepB, HepC, active infection, diagnosis of immunodeficiency or who are 
receiving chronic systemic steroid therapy 

- Active autoimmune disease that required systemic treatment in past 2 years (apart from replacement 

therapy, e.g. thyroxine, insulin)  

Number of participants: 1417 

• Randomised: 1069 
- Intervention group (I): 355 

- Comparator group 1 (C1): 357 
- Comparator group 2 (C2): 357 

• Evaluated (efficacy analysis) 

- I: 355 
- C1: 357 

- C2: 357  

• Evaluated (safety analysis) 
- I: 352 

- C1: 355 

- C2: 350 

Median age: 62, I: 64, C1: 62, C2: 61 

Sex (female %): 26%, I: 28%, C1: 25%, C2: 23% 

Interventions Immune checkpoint inhibitor(s): pembrolizumab 

Treatment regimen: pembrolizumab + lenvatinib 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

- Lenvatinib: PO 

• Dosage:  

- Pembrolizumab: 200mg abs.  

- Lenvatinib: 20mg  

• Length of treatment cycles and day(s) of application: q3w 

- Pembrolizumab: d1 

- Lenvatinib: d1-21 

• Number of cycles: until progression, unacceptable toxicity, completion of 35 treatments with pembrolizumab 

(approx. 2 years)  

Comparator treatment(s) 

• C1: Lenvatinib + Everolimus 

• C2. Sunitinib 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 

Primary outcome(s): PFS (BICR) 

Relevant secondary or exploratory outcome(s): OS, AE, QoL (EORTC QLQ-C30, EQ-5D 

Longest median follow-up for survival outcomes: 33.7 months  

Notes ClinicalTrials.gov ID and status: NCT02811861; active, not recruiting 

Other IDs: KEYNOTE-581  

Sponsors and collaborators: Eisai Inc., Merck Sharp & Dohme LLC 

 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  108 

 

 

 

KEYNOTE-426  

Methods Phase: 3 

Study design: RCT, open-label, multicentre 

Locations: international, 129 locations 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: RCC with clear cell component with or without sarcomatoid features 
- Pathomolecular determinants: none mentioned   

- PD-L1 status: positive and negative possible 

- ECOG: 0-1,  
- Radiologically measurable target lesion according to RECIST 1.1 

- locally advanced/metastatic disease (i.e., newly diagnosed Stage IV RCC per American Joint Committee 
on Cancer) or recurrent disease 

- no prior systemic therapy for advanced RCC. 
- adequate organ function 

- written informed consent + willingness and ability to comply with the protocol 

• Key exclusion criteria 
- prior treatment with any anti-programmed cell death (anti-PD-1), or programmed cell death ligand 1 

(PD-L1), or PD-L2 agent or an antibody targeting any other immune-regulatory receptors or 

mechanisms 
- diagnosis of immunodeficiency OR is receiving a systemic steroid therapy exceeding physiologic 

corticosteroid 
- active malignancy except for RCC within past 36 months 

- cns metastases or carcinomatous meningitis 
- major gastrointestinal absorption deficiency 

- HIV, interstitial lung disease, HepB, HepC, active infection, diagnosis of immunodeficiency or who are 

receiving chronic systemic steroid therapy 
- NYHA III or IV, thrombosis or pulmonary embolism within last 6 months 

- llogenic tissue/solid organ transplant 

Number of participants: 861 

• Randomised 

- Intervention group (I): 432 
- Comparator group (C): 429 

• Evaluated (efficacy analysis) 

- I: 432 
- C: 429 

• Evaluated (safety analysis) → not explicitly mentioned  

- I: 429 

- C: 425 

Median age: 62, I: 62, C: 61  

Sex (female %): 27%, I: 28,7%, C: 25.4% 

Interventions Immune checkpoint inhibitor(s): pembrolizumab 

Treatment regimen: pembrolizumab + axitinib 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  
- Axitinib: PO 

• Dosage:  

- Pembrolizumab: 200mg abs.  
- Axitinib: 5mg  

• Length of treatment cycles and day(s) of application: q3w 

- Pembrolizumab: d1 
- Axitinib: d1-21, twice daily 

• Number of cycles: until progression  

Comparator treatment(s) 

• C: Sunitinib 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 

Primary outcome(s): PFS, OS 

Relevant secondary or exploratory outcome(s): AE, QOL (EORTC QLQ-C30) 

Longest median follow-up for survival outcomes: median follow-up of 12.8 months, median 

survival was not reached in either group. 

Notes ClinicalTrials.gov ID and status: NCT02853331, active, not recruiting 
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Other IDs: 3475-426, 163460 (Registry Identifier) (REGISTRY: JAPIC-CTI), MK-3475-426 (Other Identifier) (OTHER: Merck), 2016-

000588-17 (EudraCT Number) 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

 

Hepatocellular carcinoma 

HIMALAYA 

Methods Phase: 3 
Study design: RCT, open-label, multicentre, initially 4-arm, 3-arm after protocol amendment, active controlled  

Locations: 16 countries (181 sites) 

Participants Eligibility criteria 

• Key inclusion criteria 
- HCC based on histopathological confirmation 

- No prior systemic therapy for HCC 

- Barcelona Clinic Liver Cancer (BCLC) stage B (that is not eligible for locoregional therapy) or stage C 
- Child-Pugh Score class A 

- ECOG performance status of 0 or 1 at enrollment 
- Adequate hematologic and end-organ function 

• Key exclusion criteria 

- Hepatic encephalopathy within past 12 months or requirement for medication to prevent or control encephalopathy 
- Clinically meaningful ascites 

- Main portal vein tumor thrombosis 
- Active or prior documented GI bleeding (eg, esophageal varices or ulcer bleeding) within 12 months 

- HBV and HVC co-infection, or HBV and Hep D co-infection 

- Brain metastases or spinal cord compression 
Number of participants:  

• Randomised 

- Intervention group 1 (I1): 393 (ITT) 
- Intervention group 2 (I2): 389 (ITT) 

- Comparator group (C): 389 (ITT) 

• Evaluated (efficacy analysis) 
- I1: 393 

- I2: 389 
- C: 389 

• Evaluated (safety analysis) 

- I1: 388 (as treated) 
- I2: 388 (as treated) 

- C: 374 (as treated) 
Median age: 64 years (range, 18 to 88)  

Female: I1: 16.8%, I2: 17%, C: 13.4% 

Interventions Immune checkpoint inhibitor(s): Durvalumab, tremelimumab 

Treatment regimen(s):  

• STRIDE regimen: tremelimumab plus Durvalumab 

• Durvalumab monotherapy 
Intervention details:  

• Route of administration:  

- Tremelimumab: IV  
- Durvalumab: IV 

• Dosage:  

- STRIDE: tremelimumab 300 mg once, durvalumab 1500 mg q28d 
- Durvalumab 1500 mg q28d 

• Length of treatment cycles and day(s) of application: d1 q28d 

- Treatment continued until progression, unacceptable toxicity, consent withdrawal, or other discontinuation criteria 
were met 

Comparator treatment(s): sorafenib  

• Route of administration:  
- Sorafenib: PO 

• Dosage:  

- Sorafenib 400 mg BID 

• Length of treatment cycles and day(s) of application: Treatment continued until progression, unacceptable toxicity, consent 
withdrawal, or other discontinuation criteria were met 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): not allowed, 17.2% received subsequent 
immunotherapy in the comparator arm 

Outcomes 
according to the 

trial protocol 

Primary outcome(s):  

• OS for STRIDE vs. sorafenib 

Relevant secondary or exploratory outcome(s):  
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• OS for durvalumab vs. sorafenib 

• PFS 

• Safety and tolerability 

• HR-QoL: EORTC QLQ-C30, EORTC QLQ-HCC18 

Longest median follow-up for survival outcomes: 48.2 months 

Notes ClinicalTrials.gov ID: NCT03298451 

Trial status: active, not recruiting 
Sponsors and collaborators: AstraZeneca 

 

IMbrave 150 

Methods Phase: 3 
Study design: RCT, open-label, multicentre, 2-arm, active controlled  

Locations: 17 countries (111 sites) 

Participants Eligibility criteria 

• Key inclusion criteria 

- Locally advanced or metastatic and/or unresectable Hepatocellular Carcinoma (HCC) 
- No prior systemic therapy for HCC. Previous use of herbal therapies/traditional Chinese medicines with anti-cancer 

activity included in the label is allowed, provided that these medications are discontinued prior to randomization. 
- At least one measurable untreated lesion 

- ECOG Performance Status of 0 or 1 
- Adequate hematologic and end-organ function 

- Child-Pugh class A 

• Key exclusion criteria 
- Known fibrolamellar HCC, sarcomatoid HCC, or mixed cholangiocarcinoma and HCC 

- History of leptomeningeal disease 

- Active or history of autoimmune disease or immune deficiency 
- Moderate or severe ascites 

- Co-infection of HBV and HCV 
- Symptomatic, untreated, or actively progressing central nervous system (CNS) metastases 

- History of hepatic encephalopathy 
Number of participants:  

• Randomised 

- Intervention group (I): 336 (ITT) 
- Comparator group (C): 165 (ITT) 

• Evaluated (efficacy analysis) 

- I: 336 
- C: 165 

• Evaluated (safety analysis) 

- I: 329 (as treated) 
- C: 156 (as treated) 

Median age: I: 64 years (IQR, 56 to 71), C: 66 years (IQR, 59 to 71)  

Female: I: 18%, C: 17% 

Interventions Immune checkpoint inhibitor(s): Atezolizumab 
Treatment regimen(s):  

• Atezolizumab combined with bevacizumab 

Intervention details:  

• Route of administration:  
- Atezolizumab: IV  

- Bevacizumab: IV 

• Dosage:  
- Atezolizumab 1200 mg 

- Bevacizumab 15 mg/kg 

• Length of treatment cycles and day(s) of application: d1 q21d 
- Treatment continued until unacceptable toxic effects occurred or there was loss of clinical benefit 

Comparator treatment(s): sorafenib  

• Route of administration:  
- Sorafenib: PO 

• Dosage:  

- Sorafenib 400 mg BID 

• Length of treatment cycles and day(s) of application: Treatment continued until unacceptable toxic effects occurred or there 
was loss of clinical benefit 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): not allowed, 18.8% received subsequent 
immunotherapy in the comparator arm 

Outcomes 
according to the 

trial protocol 

Primary outcome(s):  

• OS 

• PFS (BICR) 

Relevant secondary or exploratory outcome(s):  
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• ORR 

• DOR 

• Safety and tolerability 

• HR-QoL: EORTC QLQ-C30 

Longest median follow-up for survival outcomes: 15.6 months (range, 0 to 28.6) 

Notes ClinicalTrials.gov ID: NCT03434379 

Trial status: completed 
Sponsors and collaborators: F. Hoffmann–La Roche/Genentech 

 

 

Biliary tract cancer 

TOPAZ-1  

Methods Phase: 3 

Study design: RCT, open-label, multicentre 

Locations: 129 locations, international 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: Histologically confirmed, unresectable advanced or metastatic biliary tract, 
including cholangiocarcinoma (intrahepatic or extrahepatic) and gallbladder carcinoma 

- Pathomolecular determinants: none 
- PD-L1 status: none mentioned  

- ECOG: 0-1  
- untreated disease if unresectable or metastatic at initial diagnosis eligible. 

- recurrent disease >6 months after curative surgery or >6 months after the completion of adjuvant 

therapy (chemotherapy and/or radiation) eligible 
 

• Key exclusion criteria 

- History of another primary malignancy      
- Brain metastases or spinal cord compression      

- Uncontrolled intercurrent illness      
- Major surgical procedure within 28 days prior to the first dose of IP.      

- Prior locoregional therapy such as radioembolization 

 

Number of participants: 914 

• Randomised: 685 
- Intervention group (I): 341 

- Comparator group (C): 344  

• Evaluated (efficacy analysis) 
- I: 341 

- C: 344 

• Evaluated (safety analysis) 
- I: 338 

- C: 342 

Median age: 64 

Sex (female %): 49.6% 

Interventions Immune checkpoint inhibitor(s): Durvalumab + Gemcitabine + Cisplatin 

Treatment regimen: Durvalumab + Gemcitabine + Cisplatin 

Intervention details:  

• Route of administration:  
- Durvalumab: IV  

- Gemcitabine + Cisplatin: IV 

• Dosage:  
- Durvalumab: 1500mg 

- Gemcitabine + Cisplatin: gemcitabine (1000 mg/m2) and cisplatin (25 mg/m2)  

• Length of treatment cycles and day(s) of application: 21-day cycle for up to eight cycles 
- Durvalumab: d1 

- Gemcitabine + Cisplatin: d1 and d8 

• Number of cycles: 8 

Comparator treatment(s) 

• C: Placebo + Gemcitabine + Cisplatin 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  
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After completion of gemcitabine and cisplatin, 1500 mg of durvalumab or placebo monotherapy was administered once every 

4 weeks  

Outcomes according to 

the trial protocol 

Primary outcome(s): OS 

Relevant secondary or exploratory outcome(s): PFS, AE 

Longest median follow-up for survival outcomes: median duration of follow-up 16.8 months (95% CI, 14.8 to 17.7) in the 

durvalumab group and 15.9 months (95% CI, 14.9 to 16.9) in the placebo group 

Notes ClinicalTrials.gov ID and status: NCT03875235; active, not recruiting 

Other IDs: TOPAZ-1  

Sponsors and collaborators: AstraZeneca, Investigators: Gordon Cohen 

 

 

Oesophageal squamous cell carcinoma 

KEYNOTE-590  

Methods Phase: 3 

Study design: RCT, double-blind, placebo-controlled 

Locations: 168 sites globally 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologically- or cytologically-confirmed diagnosis of locally advanced unresectable or metastatic 

adenocarcinoma or squamous cell carcinoma of the esophagus or advanced/metastatic Siewert type 1 

adenocarcinoma of the esophagogastric junction (EGJ) 
- ECOG: 0-1 (Karnofsky ≥70) 

- Measurable disease per RECIST 1.1 as determined by the local site investigator/radiology assessment 
- Provided either a newly obtained or archival tissue sample for PD-L1 testing by immunohistochemistry 

analysis 
- Adequate organ function 

Key exclusion criteria 

- Locally advanced esophageal carcinoma that is resectable or potentially curable with radiation therapy 
- Previous therapy for advanced/metastatic adenocarcinoma or squamous cell cancer of the esophagus or 

advanced/metastatic Siewert type 1 adenocarcinoma of the EGJ 
- Major surgery, open biopsy, or significant traumatic injury within 28 days prior to randomization, or 

anticipation of the need for major surgery during the course of study treatment 
- Known active central nervous system metastases and/or carcinomatous meningitis 

- Active autoimmune disease that has required systemic treatment in past 2 years 
- Prior therapy with an anti-programmed cell death protein-1 (anti-PD-1), anti-PD-L1, or anti-PD-L2 agent or 

with an agent directed to another co-inhibitory T-cell receptor or has previously participated in a 

pembrolizumab (MK-3475) clinical trial 

Number of participants:  

• Randomised 

- Intervention group (I): 373 (thereof squamous cell histology, PD-L1 CPS ≥ 10: 143) 
- Comparator group (C): 376 (thereof squamous cell histology, PD-L1 CPS ≥ 10: 143) 

• Evaluated (efficacy analysis) 

- I: 373 (thereof squamous cell histology, PD-L1 CPS ≥ 10: 143) 
- C: 376 (thereof squamous cell histology, PD-L1 CPS ≥ 10: 143) 

• Evaluated (safety analysis) 

- I: 370 
- C: 370 

Median age: I: 64 (28–94), C: 62 (27–89) 

Sex (female %): I: 18.0%, C: 15.2% 

Interventions Immune checkpoint inhibitors: Pembrolizumab 

Treatment regimen: Pembrolizumab combined with chemotherapy (cisplatin plus 5-fluorouracil) 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV 
- Cisplatin: IV 

- 5-fluorouracil: IV 

• Dosage:  
- Pembrolizumab 200 mg 

- Cisplatin 80 mg/m2 
- 5-fluorouracil 800 mg/m2 

• Length of treatment cycles and day(s) of application: q21d 

- Cisplatin: d1 
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- 5-fluorouracil: d1-d5 
- Pembrolizumab: d1 

• Number of cycles: up to 35 (cisplatin for a maximum of six cycles) 

Comparator treatment: 

• Cisplatin 80 mg/m2 on day 1 + 5-fluorouracil 800 mg/m2 on days 1–5 q21d for up to 35 cycles 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): no 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): AE, QoL 

Longest median follow-up for survival outcomes: 22.6 months 

Notes ClinicalTrials.gov ID: NCT03189719 

Trial status: completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 
CheckMate 648  

Methods Phase: 3 

Study design: RCT, open-label, 3-arm 

Locations: 182 sites globally 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologically confirmed squamous cell carcinoma or adenosquamous cell carcinoma (predominant 
squamous differentiation) of the oesophagus 

- Unresectable advanced, recurrent or metastatic OESCC 
- Subjects must not be amenable to curative approaches such as definitive chemoradiation and/or surgery 

- No prior systemic anticancer therapy given as primary therapy for advanced or metastatic disease. Prior 

adjuvant, neoadjuvant, or definitive, chemotherapy/radiotherapy/chemoradiotherapy for OESCC is 
permitted if given as part of curative intent regimen and completed before enrolment 

- ECOG performance status of 0 or 1 
- At least one measurable lesion by CT or MRI per RECIST 1.1 

- Tumor tissue must be provided for biomarker analyses 
- Evaluable PD-L1 expression classification ≥ 1% or < 1%, or indeterminate) as determined by central lab 

Key exclusion criteria 

- Subjects with adenocarcinoma 
- Any metastasis in the brain or meninx that is symptomatic or requires treatment 

- Recovered from the effects of major surgery or significant traumatic injury at least 14 days before 
randomization 

- Prior malignancy requiring active treatment within the previous 3 years except for locally curable cancers 
that have been apparently cured, such as basal or squamous cell skin cancer, superficial bladder cancer, or 

carcinoma in situ of the prostate, or breast 
- Active, known, or suspected autoimmune disease 

- Condition requiring systemic treatment with corticosteroids (> 10 mg daily PDN equivalent) or other 

immunosuppressive medications within 14 days of starting study treatment 
- Prior treatment with an anti-PD-1, anti-PD-L1, anti-PD-L2, anti-CD137, or anti-CTLA-4 antibody, or any other 

antibody or drug specifically targeting T-cell co-stimulation or checkpoint pathways 

Number of participants:  

• Randomised 

- Intervention group 1 (I1, ipilimumab/nivolumab): 325 (thereof PD-L1 ≥ 1%: 158) 
- Intervention group 2 (I2, nivolumab-based regimen): 321 (thereof PD-L1 ≥ 1%: 158) 

- Comparator group (C): 324 (thereof PD-L1 ≥ 1%: 157) 

• Evaluated (efficacy analysis) 
- I1: 325 (thereof PD-L1 ≥ 1%: 158) 

- I2: 321 (thereof PD-L1 ≥ 1%: 158) 
- C: 315 (thereof PD-L1 ≥ 1%: 157) 

• Evaluated (safety analysis) 

- I1: 322 

- I2: 310 
- C: 304 

Median age: I1: 62 (57–69), I2: 64 (57–69), C: 64 (58–70) 

Sex (female %): I1: 17.2%, I2: 21.2%, C: 15.1% 

Interventions Immune checkpoint inhibitors: Ipilimumab, nivolumab 

Treatment regimen:  

• I1 (ipilimumab/nivolumab): ipilimumab plus nivolumab induction, nivolumab monotherapy maintenance 

• I2 (nivolumab/chemotherapy): nivolumab plus platinum-based doublet chemotherapy 

Intervention details:  
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• Route of administration:  
- Ipilimumab: IV 

- Nivolumab: IV 

• Dosage:  
- I1: ipilimumab: 1 mg/kg, nivolumab: 3 mg/kg (same dosage for induction and maintenance) 

- I2: nivolumab 240 mg, fluorouracil 800 mg/m2, cisplatin 80 mg/m2 

• Length of treatment cycles and day(s) of application: q42d ipilimumab induction, q14d nivolumab induction and 

maintenance 
- Ipilimumab (induction): d1 

- Nivolumab (induction, maintenance): d1 

• Number of cycles: treatment with nivolumab or ipilimumab/nivolumab was limited to a maximum of 2 years 

Comparator treatment: 

• Fluorouracil 800 mg/m2 on days 1–5 + cisplatin 80 mg/m2 on day 1 Q4W 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes, 15.9% of patients in the control 

group subsequently received ICIs upon disease progression 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS, PFS (BICR) 

Relevant secondary or exploratory outcome(s): AE, QoL 

Longest median follow-up for survival outcomes: 39.6 months 

Notes ClinicalTrials.gov ID: NCT03143153 

Trial status: active, not recruiting 

Sponsors and collaborators: Bristol Myers Squibb, ONO Pharmaceutical 

 

 

Gastric, oesophageal and gastro-oesophageal adenocarcinoma  

CheckMate 649  

Methods Phase: 3 

Study design: Randomized, Multicenter, Open-Label, Phase 3 Study 

Locations: international, 179 locations 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: gastric cancer or gastroesophageal junction cancer adenocarcinoma NSqC 

- PD-L1 status: not required 

- ECOG: 0-1 (Karnofsky ≥70) 
- Has adequate organ function 

- Must have gastric cancer or gastroesophageal junction cancer that cannot be operated on and that is 
advanced or has spread out 

- Did not receive neoadjuvant or adjuvant treatment (chemotherapy, radiotherapy, or both) for their 
disease within the last 6 months 

- EGFR2+ excluded; previous adjuvant chemo/radiotherapy allowed 
- Must have full activity or, if limited, must be able to walk and carry out light activities such as light 

housework or office work 

• Key exclusion criteria 
- Presence of tumor cells in the brain or spinal cord that have not been treated      

- Active known or suspected autoimmune disease      

- Any serious or uncontrolled medical disorder or active infection      
- Known history of positive test for human immunodeficiency virus (HIV) or known acquired 

immunodeficiency syndrome (AIDS)      

- Any positive test result for hepatitis B or C indicating acute or chronic infection 

 

Number of participants: 2687 

• Randomised: 1581 

- Intervention group (I): 789 
- Comparator group (C): 792 

• Evaluated (efficacy analysis) 

- I: 782 
- C: 776 

• Evaluated (safety analysis) 

- I: 738 

- C: 679 

Median age: 62, I: 62 (range 18-88); C: 61 (21-90) 

Sex (female %): 30%, I: 32%; C: 28% 

Interventions Immune checkpoint inhibitor(s): Nivolumab 
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Treatment regimen: Nivolumab + Chemotherapy (XELOX or FOLFOX) 

Intervention details:  

• Route of administration:  

- Nivolumab: IV  
- XELOX: IV, except capecitabine - orally 

- FOLFOX: IV 

• Dosage:  
- Nivolumab: 360 / 240 mg abs.  

- XELOX or FOLFOX as below indicated 

• Length of treatment cycles and day(s) of application: q3w 
- Nivolumab and chemotherapy regimen: nivolumab was administered either at a dose of 360 mg once 

every 3 weeks or 240 mg once every 2 weeks with investigator’s choice of chemotherapy (XELOX 
[capecitabine 1,000 mg/m2 twice daily, days 1-14, and oxaliplatin 130 mg/m2, day 1, once every 3 

weeks], or FOLFOX [leucovorin 400 mg/m2, once on day 1, fluorouracil 400 mg/m2, once on day 1 and 
1,200 mg/m2, once on days 1-2, and oxaliplatin 85 mg/m2, day 1, once every 2 weeks]); Capecitabine 

was administered orally; all other treatments were administered intravenously 

- Number of cycles: Treatment continued until documented disease progression, unacceptable toxicity, 

withdrawal of consent, or study end. Nivolumab was given for a maximum of 2 years. 

Comparator treatment(s) 

• C:  Chemotherapy  

• XELOX [capecitabine 1,000 mg/m2 twice daily, days 1-14, and oxaliplatin 130 mg/m2, day 1, once every 3 weeks], 

or FOLFOX [leucovorin 400 mg/m2, once on day 1, fluorouracil 400 mg/m2, once on day 1 and 1,200 mg/m2, once 

on days 1-2, and oxaliplatin 85 mg/m2, day 1, once every 2 weeks]); Capecitabine was administered orally; all other 
treatments were administered intravenously 

• Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 

Primary outcome(s): OS and PFS in participants with PD-L1 CPS ≥ 5 

Relevant secondary or exploratory outcome(s): OS in ITT population, AE,  

Longest median follow-up for survival outcomes: median follow-up 47.4 months (range, 36.2-61.5) in the nivolumab plus 

chemotherapy arm and 47.3 months (range, 36.6-61.3) in the chemotherapy arm 

Notes ClinicalTrials.gov ID and status: NCT02872116; completed 

Other IDs: CheckMate 649  

Sponsors and collaborators: Bristol Myers Squibb 

 

KEYNOTE-062  

Methods Phase: 3 

Study design: randomized, controlled, partially blinded phase 3 study 

Locations: international, 200 locations, 29 countires 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: locally advanced unresectable or metastatic gastric or GEJ adenocarcinoma, NSqC 
- PD-L1 status: positive (not further specified) 

- ECOG: 0-1 (Karnofsky ≥70) 

- Has adequate organ function 

- Human epidermal growth factor receptor 2- (HER2/neu-) negative and programmed cell death ligand 1 
(PD-L1) -positive 

- Has measurable disease 

• Key exclusion criteria 

- Squamous cell or undifferentiated gastric cancer 

- Previous therapy for locally advanced, unresectable or metastatic gastric/GEJ cancer. Participant may 

have received prior neoadjuvant or adjuvant therapy as long as it was completed at least 6 months prior 
to randomization 

- Major surgery, open biopsy or significant traumatic injury within 28 days prior to randomization, or 
anticipation of the need for major surgery during the course of study treatment. 

- Known additional malignancy that is progressing or requires active treatment with the exception of basal 
cell carcinoma of the skin, squamous cell carcinoma of the skin that has undergone potentially curative 

therapy or in situ cervical cancer 

- Known active central nervous system (CNS) metastases and/or carcinomatous meningitis 
- Active autoimmune disease that has required systemic treatment in past 2 years 

- Diagnosis of immunodeficiency or is receiving chronic systemic steroid therapy or any other form of 
immunosuppressive therapy within 7 days prior the first dose of study medication, History of non-

infectious pneumonitis that required steroids or current pneumonitis 
- Active infection requiring systemic therapy 

- Prior therapy with an anti-programmed cell death (PD)-1, anti-PD-L1, or anti-PD-L2 agent 
- Known history of human immunodeficiency virus (HIV), Known active Hepatitis B or C 
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- Received a live vaccine within 30 days prior to the first dose of study medication 

Number of participants: 1787 

• Randomised: 763 
- Intervention group (I1): 257 

- Intervention group (I2): 256 
- Comparator group (C): 250 

• Evaluated (efficacy analysis) 

- Intervention group (I1): 257 
- Intervention group (I2): 256 

- Comparator group (C): 250 

• Evaluated (safety analysis) 
- Intervention group (I1): 250 

- Intervention group (I2): 254 

- Comparator group (C): 244 

Median age: 62 (20-87)  

Sex (female %): 72.6% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen: I1: Pembrolizumab + chemotherapy (Cisplatin + 5-FU + Capecitabine), I2: Pembrolizumab monotherapy 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

- Capecitabine: orally 
- 5-FU: IV 

- Cisplatin: IV 

• Dosage:  
- Pembrolizumab 200 mg IV  

- Cisplatin 80 mg/m^2 IV  
- 5-FU 800 mg/m^2/day IV  

- Capecitabine 1000 mg/m^2 twice daily  

• Length of treatment cycles and day(s) of application: q3w 
- Pembrolizumab 200 mg IV on Day 1 of each week in 3-week cycles for up to 35 cycles (approximately 2 

years). 
- Cisplatin 80 mg/m^2 IV on Day 1 of each week in 3-week cycles (6 cycle maximum per local country 

guidelines). 

- 5-FU 800 mg/m^2/day IV continuous from Day 1-5 of each 3-week cycle. 
- Capecitabine 1000 mg/m^2 twice daily by oral tablet on Day 1-14 of each 3-week cycle. 

- Number of cycles: 35 cycles, Eligible participants who stop pembrolizumab with Stable Disease (SD) or 
better but progress after discontinuation may be able to initiate a second course of pembrolizumab for 

up to 17 cycles (up to approximately 1 additional year) at the investigator's discretion. 

Comparator treatment(s) 

• C:  Placebo + Chemotherapy  

• Participants receive placebo IV Q3W plus cisplatin 80 mg/m^2 Q3W plus 5-FU 800 mg/m^2/day IV infusion on Days 

1-5 Q3W. Capecitabine 1000 mg/m^2 BID on Days 1-14 Q3W may be substituted for 5-FU per local guidelines. 

• Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 
Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): AE, QoL (EORTC QLQ-C30 Global Health Status/Quality of Life (Items 29 and 

30) Combined Score and EORTC QLQ-Module for Gastric Cancer (STO22) Pain Symptom Subscale  

Longest median follow-up for survival outcomes: 29.4 (22.0-41.3) months 

Notes ClinicalTrials.gov ID and status: NCT02494583; completed 

Other IDs: KEYNOTE-062, MK-3475-062  

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

KEYNOTE-811  

Methods Phase: 3 

Study design: randomised, double-blind, placebo-controlled, phase 3 

Locations: international, 192 locations 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: diagnosis of previously untreated, locally advanced unresectable or metastatic HER2 

positive gastric or GOJ adenocarcinoma 
- PD-L1 status: not required 

- ECOG: 0-1 (Karnofsky ≥70) 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  117 

 

 

 

- HER2-positive defined as either immunohistochemistry (IHC) 3+ or IHC 2+ in combination with in-situ 
hybridization positive (ISH+) or fluorescent in-situ hybridization (FISH), as assessed by central review on 

primary or metastatic tumor 
- Has measurable disease as defined by RECIST 1.1 as determined by the site investigator 

- Has a performance status of 0 or 1 on the Eastern Cooperative Oncology Group (ECOG) Performance 
Scale within 3 days prior to the first dose of trial treatment 

- Has a life expectancy of greater than 6 months 
- Has adequate organ function 

• Key exclusion criteria 

- Has had previous therapy for locally advanced unresectable or metastatic gastric/GEJ cancer 

- Has had radiotherapy within 14 days of randomization 
- Has a known additional malignancy that is progressing or has required active treatment within the past 

5 years 
- known active central nervous system (CNS) metastases and/or carcinomatous meningitis 

- active autoimmune disease that has required systemic treatment in past 2 years 
- Has a diagnosis of immunodeficiency or is receiving chronic systemic steroid therapy, history of (non-

infectious) pneumonitis that required steroids or current pneumonitis 
- Has a known history of active tuberculosis (TB; Mycobacterium tuberculosis) 

- Has an active infection requiring systemic therapy 

- Has poorly controlled diarrhea 
- Accumulation of pleural, ascitic, or pericardial fluid requiring drainage or diuretic drugs within 2 weeks 

prior to enrollment. If the participant is receiving diuretic drugs for other reasons, it is acceptable 
- Has peripheral neuropathy > Grade 1 

- Has a known psychiatric or substance abuse disorder that would interfere with cooperation with the 
requirements of the trial 

- A WOCBP who has a positive urine pregnancy test within 24 hours prior to randomization or treatment 

allocation 
- Has active or clinically significant cardiac disease 

- Has a known history of Human Immunodeficiency Virus (HIV) (HIV 1/2 antibodies) 
- Has a known history of Hepatitis B (defined as Hepatitis B surface antigen [HBsAg] reactive) or known 

active Hepatitis C virus (defined as HCV RNA [qualitative] is detected) infection 
- Has severe hypersensitivity (≥Grade 3) to pembrolizumab, trastuzumab, study chemotherapy agents 

and/or to any excipients, murine proteins, or platinum-containing products 
- Has had an allogeneic tissue/solid organ transplant 

- Has received prior therapy with an anti-PD-1, anti-PD-L1, or anti PD L2 agent or with an agent directed 

to another stimulatory or co-inhibitory T-cell receptor (e.g., cytotoxic T-lymphocyte-associated protein 4 
[CTLA-4], OX 40, Cluster of Differentiation 137 [CD137]) 

Number of participants: 1327 

• Randomised: 698 

- Intervention group (I): 350 
- Comparator group (C): 348 

• Evaluated (efficacy analysis) 

- I: 350 
- C: 348 

• Evaluated (safety analysis) 

- I: 350 

- C: 346 

Median age: 63 (IQR 54-70) 

Sex (female %): 19% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab  

Treatment regimen: Pembrolizumab + Trastuzumab + Chemotherapy (FP or CAPOX) 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  
- CAPOX: IV, except capecitabine and S1  - orally 

- FP: IV 

• Dosage:  
- Pembrolizumab: 200 mg 

- FP or CAPOX as below indicated 

• Length of treatment cycles and day(s) of application: q3w 
- 200 mg pembrolizumab IV every 3 weeks (Q3W) plus trastuzumab (8 mg/kg loading dose, 6 mg/kg 

maintenance thereafter) IV Q3W in combination with FP or CAPOX chemotherapy (Global Cohort) or 

SOX chemotherapy (Japan cohort) 
- Trastuzumab: 8 mg/kg loading dose and then 6 mg/kg maintenance dose administered IV on day 1 of 

each 3-week cycle. 
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- FP: Cisplatin: 80 mg/m^2 on Day 1 of each 3-week cycle as an IV infusion, administered as part of FP 
chemotherapy regimen, 800 mg/m^2/day continuous on Days 1-5 of each 3-week cycle (120 hours or per 

local standard), administered as part of FP chemotherapy regimen. 
- CAPOX: Oxaliplatin: 130 mg/m^2 on Day 1 of each 3-week cycle over 2 hours as an IV infusion, 

administered as part of CAPOX chemotherapy regimen and as part of SOX chemotherapy regimen. 
Capecitabine: 1000 mg/m^2 as oral capsules BID on Days 1-14 of each 3-week cycle, administered as part 

of CAPOX chemotherapy regimen. S1: Combination product of tegafur, CDHP, and Oxo. Oral capsules BID 
on Days 1-14 of each 3-week cycle based on body surface area (BSA) : <1.25 m^2 BSA =40 mg, 1.25 to <1.5 

m^2 BSA=50 mg, ≥1.5 m^2 BSA=60 mg. Administered as part of SOX chemotherapy regimen. 

- Number of cycles: Treatment continued until documented disease progression, unacceptable toxicity, 

withdrawal of consent, or study end. 

Comparator treatment(s) 

• C:  Chemotherapy + Trastuzumab + Placebo 

• Participants receive matched placebo to pembrolizumab IV Q3W plus trastuzumab (8mg/kg loading dose, 6mg/kg 
maintenance thereafter) IV Q3W in combination with FP or CAPOX chemotherapy (Global Cohort) or SOX 

chemotherapy (Japan cohort). 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 

Primary outcome(s): Progression Free Survival (PFS) per RECIST 1.1 assessed by BICR, Overall Survival (OS) 

Relevant secondary or exploratory outcome(s): Objective Response Rate (ORR) per RECIST 1.1 assessed by BICR, Duration of 

Response (DOR) per RECIST 1.1 assessed by BICR, Adverse Events (AE), Treatment Discontinuations Due to AEs 

Longest median follow-up for survival outcomes: median follow-up 38.4 months (IQR 29.5–44.4) in the pembrolizumab group 

and 38.6 months (30.2–44.4) in the placebo group 

Notes ClinicalTrials.gov ID and status: NCT03615326; active, not recruting 

Other IDs: Keynote-811 

Sponsors and collaborators: Merck Sharp & Dohme Corp 

 

KEYNOTE-859  

Methods Phase: 3 

Study design: double-blind, randomised, phase 3 study 

Locations: international, 215 locations 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype: adenocarcinoma of the stomach or gastroesophageal junction 

- Pathomolecular determinants: Her2/neu negative 
- PD-L1 status: not required 

- ECOG: 0-1 (Karnofsky ≥70) 

- measurable disease per Response Evaluation Criteria in Solid Tumors version 1.1 (RECIST 1.1) as 
assessed by investigator assessment 

- provided archival tumor tissue sample or newly obtained core or excisional biopsy of a tumor lesion not 
previously irradiated 

- provided tumor tissue sample deemed adequate for PD-L1 biomarker analysis 
- provided tumor tissue sample for microsatellite instability (MSI) biomarker analysis 

- adequate organ function as demonstrated by laboratory testing within 10 days prior to the start of study 

treatmen 

• Key exclusion criteria 

- squamous cell or undifferentiated gastric cancer 

- preexisting peripheral neuropathy >Grade 1 
- previous therapy for locally advanced, unresectable or metastatic gastric/GEJ cancer. Participants may 

have received prior neoadjuvant and/or adjuvant therapy as long as it was completed ≥6 months prior 
to randomization 

- Has received prior therapy with an anti-programmed cell death (PD)-1, anti-PD-L1 or anti-programmed 
cell death ligand 2 (PD-L2) agent or with an agent directed to another stimulatory or co-inhibitory T-cell 

receptor (e.g., cytotoxic T-lymphocyte-associated protein 4 (CTLA-4), OX- 40, CD137) 

- diagnosis of immunodeficiency or is receiving chronic systemic steroid therapy or any other form of 
immunosuppressive therapy within 7 days prior to the first dose of study treatment 

- Has a known additional malignancy that is progressing or has required active treatment within the past 
5 years with the exception of basal cell carcinoma of the skin, squamous cell carcinoma of the skin, or 

carcinoma in situ (eg, breast carcinoma, cervical cancer in situ) that have undergone potentially curative 
therapy 

- known active CNS metastases and/or carcinomatous meningitis 
- severe hypersensitivity (≥Grade 3) to pembrolizumab and/or any of its excipients 

- active autoimmune disease that has required systemic treatment in past 2 years 

- history of (non-infectious) pneumonitis that required steroids or has current pneumonitis, active 
infection requiring systemic therapy 

- history of human immunodeficiency virus (HIV) infection 
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- history of Hepatitis B (defined as Hepatitis B surface antigen [HBsAg] reactive) or known active Hepatitis 
C virus (defined as Hepatitis C virus [HCV] ribonucleic acid [RNA] detected qualitatively) infection 

- known history of active tuberculosis 
- hypokalemia, hypomagnesemia, hypocalcemia 

- Has had an allogenic tissue/solid organ transplant 
- Has a known severe hypersensitivity (≥ Grade 3) to any of the study chemotherapy agents (including, but 

not limited to, infusional 5-fluorouracil or oral capecitabine) and/or to any of their excipients 
- For participants taking cisplatin: has Grade ≥2 audiometric hearing loss 

Number of participants:  

• Randomised: 1579 

- Intervention group (I): 790 
- Comparator group (C): 789 

• Evaluated (efficacy analysis) 

- I: 790 
- C: 789 

• Evaluated (safety analysis) 

- I: 785 

- C: 787 

Median age: 62, I: 61 (NR 52–67); C: 62 (52–69) 

Sex (female %): 32%, I:33%; C: 31% 

Interventions Immune checkpoint inhibitor(s): pembrolizumab 

Treatment regimen: Pembrolizumab + Chemotherapy (FP or CAPOX regimen) 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  
- Cisplatin: IV 

- 5-FU: IV 
- Oxaliplatin: IV 

- Capecitabine: Oral 

• Dosage:  
- Pembrolizumab: 200mg abs.  

- FP and CAPOX regimen see below 

• Length of treatment cycles and day(s) of application: q3w 
- Pembrolizumab: d1 

- FP regimen: cisplatin 80 mg/m^2 IV on Day 1 Q3W and 5-fluorouracil (5FU) 800 mg/m^2/day via 
continuous IV infusion on Days 1 to 5 Q3W  

- CAPOX regimen: oxaliplatin 130 mg/m^2 IV on Day 1 Q3W + capecitabine 1000 mg/m^2 orally twice a 

day (BID) on Days 1 to 14 Q3W 

• Number of cycles: 35 cycles, Participants who complete up to 35 administrations of pembrolizumab 

(approximately 2 years) or achieve a complete response (CR) but experience progression of disease (PD), can 

initiate a second course of pembrolizumab for up to 17 cycles (approximately 1 additional year). 

Comparator treatment(s) 

• C: Placebo + Chemotherapy (FP or CAPOX regimen) 

• Participants receive placebo on Day 1 Q3W for up to 35 cycles (approximately 2 years) + physicians' choice of either 

cisplatin 80 mg/m^2 IV on Day 1 Q3W and 5FU 800 mg/m^2/day via continuous IV infusion on Days 1 to 5 Q3W (FP 
regimen) OR oxaliplatin 130 mg/m^2 IV on Day 1 Q3W + capecitabine 1000 mg/m^2 orally BID on Days 1 to 14 Q3W 

(CAPOX regimen). 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): No  

Outcomes according to 

the trial protocol 

Primary outcome(s): OS up to approximately 54 months, PFS - Responses are according to RECIST 1.1 as assessed by BICR up 

to approximately 54 months 

Relevant secondary or exploratory outcome(s): Objective Response Rate (ORR) RECIST 1.1 as assessed by BICR, DOR up to 

approximately 54 months, Percentage of AEs up to approximately 54 months, Percentage of Participants Discontinuing Study 

Drug Due to AEs, Percentage of participants discontinuing study treatment due to an AE Up to approximately 54 months 

Longest median follow-up for survival outcomes: Median follow-up at the data cutoff was 31.0 months (IQR 23.0–38.3) 

Notes ClinicalTrials.gov ID and status: NCT03675737; active, not recruiting 

Other IDs: KEYNOTE-859  

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

 

Colorectal cancer  

KEYNOTE-177  

Methods Phase: 3 

Study design: international, randomised, open-label, phase 3 study 
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Locations: international, 193 locations 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: Locally confirmed dMMR or MSI-H stage IV colorectal carcinoma 
- PD-L1 status: not required 

- ECOG: 0-1 (Karnofsky ≥70) 
- untreated microsatellite instability-high or mismatch repair-deficient metastatic colorectal cancer 

- Life expectancy of at least 3 months 

- Measurable disease 
- Adequate organ function 

 

• Key exclusion criteria 

- Active autoimmune disease that has required systemic treatment in past 2 years 

- Diagnosis of immunodeficiency or receiving systemic steroid therapy or any other form of 
immunosuppressive therapy within 7 days prior to randomization on this study 

- Radiation therapy within 4 weeks prior to randomization on this study and not recovered to baseline from 
adverse events due to radiation therapy 

- Known active central nervous system (CNS) metastases and/or carcinomatous meningitis 

- Major surgical procedure, open biopsy or significant traumatic injury within 28 days prior to randomization on 
this study 

- Has received prior therapy with an immune checkpoint inhibitor (e.g., anti-programmed cell death [PD]-1, 
anti-PD ligand 1 [L1], anti-PD-L2 agent, or anti-cytotoxic T-lymphocyte-associated protein 4 [CTLA-4] agent, 

etc.) 
- Another malignancy that is progressing or requires active treatment with the exception of non-melanomatous 

skin cancer that has undergone potentially curative therapy and in situ cervical carcinoma 
- Received a live or a live attenuated vaccine within 30 days of planned start of study medication 

- Known history of Human Immunodeficiency Virus (HIV), Hepatitis B or C 

- Known history of, or any evidence of interstitial lung disease or active, non-infectious pneumonitis 
- Known history of active tuberculosis (Bacillus tuberculosis [TB]) 

- Active infection requiring systemic therapy 
- Known psychiatric or substance abuse disorders that would interfere with cooperation with the requirements 

of the study 

Number of participants: 

• Randomised: 307 

- Intervention group (I): 153 
- Comparator group (C): 154 

• Evaluated (efficacy analysis) 

- I: 153 
- C: 143 

• Evaluated (safety analysis) 

- I: 153 

- C: 143 

Median age:  63 (IQR 50–73) 

Sex (female %): 51%, pembrolizumab 54%; chemotherapy 47% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab  

Treatment regimen: Pembrolizumab mono 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

• Dosage:  
- Pembrolizumab: 200 mg 

• Length of treatment cycles and day(s) of application: q3w 

- Participants receive pembrolizumab 200 mg intravenously (IV) on Day 1 of each 21-day cycle (Q3W)  

• Cycles : for up to 35 treatments (approximately 2 years). Participants that have stopped the initial course of 
pembrolizumab and have stable disease but progress after discontinuation can initiate a second course of 

pembrolizumab for up to 17 cycles (approximately 1 year additional). 

Comparator treatment(s) 

• C: chemotherapy: mFOLFOX6 or mFOLFOX6+bevacizumab or mFOLFOX6+cetuximab 400 mg/m^2 IV or FOLFIRI, or 

FOLFIRI+bevacizumab or FOLFIRI+cetuximab  

• Participants receive 1 of 6 possible standard chemotherapy regimens: mFOLFOX6, or mFOLFOX6+bevacizumab 5 mg/kg IV 
on Day 1 of each 2-week cycle, or mFOLFOX6+cetuximab 400 mg/m^2 IV over 2 hours then 250 mg/m^2 over 1 hour weekly 

in each 2-week cycle, or FOLFIRI, or FOLFIRI+bevacizumab 5 mg/kg IV on Day 1 of each 2-week cycle, or FOLFIRI+cetuximab 
400 mg/m^2 IV over 2 hours then 250 mg/m^2 over 1 hour weekly in each 2-week cycle. 

• mFOLFOX6: oxaliplatin 85 mg/m^2 IV on Day 1, leucovorin 400 mg/m^2 or levoleucovorin 200 mg/m^2 IV on Day 1, 5-

fluorouracil (5-FU) 400 mg/m^2 IV bolus on Day 1 and then 1200 mg/m^2/day IV over 2 days for total dose of 2400 mg/m^2 
in each 2-week cycle 
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• FOLFIRI: Regimen consists of irinotecan 180 mg/m^2 IV on Day 1, leucovorin 400 mg/m^2 or levoleucovorin 200 mg/m^2 IV 
on Day 1, 5-FU 400 mg/m^2 IV bolus on Day 1 and then 1200 mg/m^2/day IV over 2 days for total dose of 2400 mg/m^2 in 

each 2-week cycle 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes. Participants with documented disease 
progression following chemotherapy can crossover to receive pembrolizumab for up to 35 cycles (approximately 2 years). Participants 

that have stopped pembrolizumab and have stable disease but progress after discontinuation can initiate a second course of 

pembrolizumab for up to 17 cycles (approximately 1 year additional).  

Outcomes 

according to the 

trial protocol 

Primary outcome(s): Progression-Free Survival (PFS) Per RECIST1.1 As Assessed by Central Imaging Vendor, Overall Survival (OS) 

Relevant secondary or exploratory outcome(s): Overall Response Rate (ORR) Per RECIST1.1 as Assessed by Central Imaging Vendor, 
Number of Participants Who Experienced an Adverse Event (AE), Number of Participants Who Discontinued Study Treatment Due to an 

AE 

Longest median follow-up for survival outcomes: median follow-up of 44·5 months [IQR 39·7–49·8] 

Notes ClinicalTrials.gov ID and status: NCT02563002; completed 

Other IDs: Keynote-590 

Sponsors and collaborators: Merck Sharp & Dohme Corp 

 

 

Endometrial carcinoma 

RUBY  

Methods Phase: 3 

Study design: RCT, double-blind, 2-part, placebo-controlled, multicentre (herein only characteristics relevant to part 1 are presented) 
Locations: 163 locations, international 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: mixed, except uterine sarcoma 
- Pathomolecular determinants: irrespective of MMR/MSI-status 

- PD-L1 status: not required 

- ECOG: 0-1 
- adequate organ function 

- primary Stage III or Stage IV disease or first recurrent endometrial cancer with a low potential for cure by radiation 
therapy or surgery alone or in combination 

- primary stage IIIA to IIIC1 disease with presence of evaluable or measurable disease per (RECIST1.1) or primary stage 
IIIC1 disease with carcinosarcoma, clear cell, serous, or mixed histology (containing ≥ 10% carcinosarcoma, clear 

cell, or serous histology) regardless of presence of evaluable or measurable disease on imaging; or primary stage 

IIIC2 or Stage IV disease regardless of the presence of evaluable or measurable disease or first recurrent disease naïve 
to systemic anticancer therapy or prior neo-adjuvant/adjuvant systemic anticancer therapy and recurrence or 

progression of disease ≥ 6 months after completing treatment (first recurrence only) 

• Key exclusion criteria 
- Prior therapy with ICIs 

- Prior anticancer therapy within 21 days or less than 5x the half-life of the most recent therapy  
- Concomitant malignancy, or disease-free for more than 3 years (apart from NMSC) 

- Known uncontrolled CNS metastases, carcinomatosis meningitis, or both 
- Participant has not recovered (that is to grade ≤ 1 or baseline) from cytotoxic therapy induced AEs or has received 

transfusion of blood products (including platelets or red blood cells) or G-CSF within 21 days prior to the first dose 
of study drug 

- Participant is considered a poor medical risk due to a serious, uncontrolled medical disorder, nonmalignant systemic 

disease, or active infection requiring systemic therapy 
- Participant has received, or is scheduled to receive, a live vaccine within 30 days before first dose of study treatment 

Number of participants: 494 

• Randomised 
- Intervention group (I): 245 

- Comparator group (C): 249 

• Evaluated (efficacy analysis) 
- I: 245 

- C: 249 

• Evaluated (safety analysis) 
- I: 241 

- C: 246 
Median age: 65, I: 64 (41–81), C: 65 (28–85) 

Interventions Immune checkpoint inhibitor(s): Dostarlimab 
Treatment regimen: Dostarlimab + carboplatin/paclitaxel 

Intervention details:  

• Route of administration:  
- Dostarlimab: IV  
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- Carboplatin/paclitaxel: IV 

• Dosage:  

- Dostarlimab: 500 mg (q3w), 1000 mg (q6w) 
- Carboplatin: carboplatin AUC of 5 mg/mL/min 

- Paclitaxel: 175 mg/m2 body-surface area  

• Length of treatment cycles and day(s) of application: d1 q3w, then: d1 q6w 
- Dostarlimab: d1 q3w for 6 cycles, then d1 q6w max. up to 3 years 

- Carboplatin/paclitaxel: d1 q3w for 6 cycles 
Comparator treatment(s) 

• Placebo plus carboplatin/paclitaxel 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): yes 

Outcomes 

according to the 
trial protocol 

Primary outcome(s): PFS - investigator assessement, up to 6 years 

Relevant secondary or exploratory outcome(s):  

• PFS - blinded independent central review (BICR)  

• ORR - BICR and Investigator assessment  

• DOR - BICR and Investigator assessment 

• DCR  - BICR and Investigator assessment 

• PROs in the European Quality of Life scale, 5-Dimensions, 5-Levels (EQ-5D-5L), PROs in the EORTC, QLQ-C30 [Core], PROs in 

the EORTC Quality of Life Questionnaire (Endometrial Cancer Module [QLQ-EN24])  

• Progression-free survival 2 (PFS2) 

• AEs, SAEs and treatment-emergent adverse events (TEAEs)  
Longest median follow-up for survival outcomes: 25.4 months (range, 19.2 to 37.8) 

Notes ClinicalTrials.gov ID: NCT03981796,  

Trial status: active, not recruiting 

Sponsors and collaborators: Tesaro Inc., GlaxoSmithKline, European Network of Gynaecological Oncological Trial Groups (ENGOT), 
GOG Foundation 

 

 

Cervical cancer 

Keynote-826  

Methods Phase: 3 

Study design: RCT, double-blind, multicentre, 2-arm 

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 

- Histologic subtype: SqC/NSqC 
- Pathomolecular determinants: cervival cancer 

- PD-L1 status: not required 

- ECOG: 0-1 

• Key exclusion criteria 

- Active autoimmune disease  

- Immunodeficiency or receiving systemic steroid therapy or any other form of immunosuppressive 
therapy  

- Central nervous system metastases and/or carcinomatous meningitis 
- Pneumonitis that required steroids or current pneumonitis 

- Interstitial lung disease, tuberculosis, active infection requiring systemic therapy, HIV, hepatitis B or 

hepatitis C, TB 

Number of participants:  

• Randomised 
- Intervention group (I): 308 

- Comparator group (C): 309 

• Evaluated (efficacy analysis) 
- I: 307 

- C: 309 

• Evaluated (safety analysis) 
- I: 307 

- C: 309 

Median age: 51 

Sex (female %): 100% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen:  

• Pembrolizumab + cisplatin/carboplatin + paclitaxel ± bevacizumab 
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Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

• Dosage:  
- Pembrolizumab: 200mg 

• Length of treatment cycles and day(s) of application:  

- Pembrolizumab: q21d 

• Number of cycles: up to 35 

Comparator treatment(s) 

• Placebo + 6 cycles of cisplatin/carboplatin + paclitaxel ± bevacizumab 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): no 

Outcomes according to 

the trial protocol 

Primary outcome(s): OS, PFS 

Relevant secondary or exploratory outcome(s): AE, ORR, QoL 

Longest median follow-up for survival outcomes:  39.1 months 

Notes ClinicalTrials.gov ID and status:  NCT03635567, completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 

 

 

Triple-negative breast cancer 

Keynote-355  

Methods Phase: 3 

Study design: RCT, double-blind, multicentre, 2-arm 

Locations: global 

Participants Eligibility criteria 

• Key inclusion criteria 
- Histologic subtype:  - 

- Pathomolecular determinants: triple-negative breast cancer 
- PD-L1 status: not required 

- ECOG: 0-1 

• Key exclusion criteria 
- Neuropathy ≥ Grade 2 

- Active autoimmune disease  
- Immunodeficiency or systemic steroid therapy or other form of immunosuppressive therapy  

- Central nervous system metastases and/or carcinomatous meningitis 
- Pneumonitis that required steroids or current pneumonitis 

- Interstitial lung disease, tuberculosis, active infection requiring systemic therapy, HIV, hepatitis B or 

hepatitis C  

Number of participants:  

• Randomised 

- Intervention group (I): 566 
- Comparator group (C): 281 

• Evaluated (efficacy analysis) 

- I: 562 
- C: 281 

• Evaluated (safety analysis) 

- I: 562 

- C: 281 

Median age: 53 

Sex (female %): 100% 

Interventions Immune checkpoint inhibitor(s): Pembrolizumab 

Treatment regimen:  

• Pembrolizumab + carboplatin + paclitaxel/gemcitabine/nab-paclitaxel 

Intervention details:  

• Route of administration:  

- Pembrolizumab: IV  

• Dosage:  

- Pembrolizumab: 200mg 

• Length of treatment cycles and day(s) of application: up to 35 cycles 

- Pembrolizumab: q21d 

Comparator treatment(s) 
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• Placebo + carboplatin + paclitaxel/gemcitabine/nab-paclitaxel (continued at the investigator’s discretion) 

Treatment switching in comparator arm (crossover to receive ICIs upon progression): no 

Outcomes according to 

the trial protocol 
Primary outcome(s): OS, PFS, AE 

Relevant secondary or exploratory outcome(s): ORR, DOR, DCR, QoL 

Longest median follow-up for survival outcomes:  26.3 months 

Notes ClinicalTrials.gov ID and status: NCT02819518, completed 

Sponsors and collaborators: Merck Sharp & Dohme LLC 
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Risk of bias 
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Analyses 

Analyses 1: Non-small cell lung cancer (monotherapy) 

ANALYSIS 1.1.  

Pembrolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: OS 

 

 
 
ANALYSIS 1.2.  

Pembrolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: PFS 

 

 
 
ANALYSIS 1.3.  

Pembrolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: Global Health 

Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 
ANALYSIS 1.4.  

Pembrolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: Adverse events 

(CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 
ANALYSIS 1.5.  

Atezolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: OS 
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ANALYSIS 1.6.  

Atezolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: PFS 

 

 
 
ANALYSIS 1.7.  

Atezolizumab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: Adverse events 

(CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 
ANALYSIS 1.8.  

Cemiplimab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: OS 

 

 
 
ANALYSIS 1.9.  

Cemiplimab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: PFS 

 

 
 

ANALYSIS 1.10.  

Cemiplimab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: Global Health 

Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 
ANALYSIS 1.11.  

Cemiplimab monotherapy compared to SoC in oncogenic driver wild-type NSCLC with high PD-L1 expression, Outcome: Adverse events (CTCAE 

≥ 3) irrespective of treatment attribution 

 

 
 



ICIs for the Treatment of Adult Solid Cancer Patients in the Palliative 1st Line Setting  Application to the WHO Model List of Essential Medicines 

 

 

  128 

 

 

 

 

 

Analyses 2: Non-small cell lung cancer (immunochemotherapy) 

ANALYSIS 2.1.  

Pembrolizumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of  PD-L1 expression,  

Outcome: OS 

 
 
ANALYSIS 2.2.  

Pembrolizumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression,  

Outcome: PFS 

 

 
 
ANALYSIS 2.3.  

Pembrolizumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, Outcome: 

Global Health Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 
ANALYSIS 2.4.  

Pembrolizumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, Outcome: 

Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 
ANALYSIS 2.5.  

Cemiplimab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, Outcome: OS 
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ANALYSIS 2.6.  

Cemiplimab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, Outcome: PFS 

 

 
ANALYSIS 2.7.  

Cemiplimab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, Outcome: 

Global Health Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
ANALYSIS 2.8.  

Cemiplimab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression,  

Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 
ANALYSIS 2.9.  

Ipilimumab/Nivolumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, 

Outcome: OS 

 

 
 
ANALYSIS 2.10.  

Ipilimumab/Nivolumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, 

Outcome: PFS 

 

 
 

ANALYSIS 2.11.  

Ipilimumab/Nivolumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, 

Outcome: Health-related quality of life (LCSS 3-IGI; measured by Lung Cancer Symptom Scale (LCSS) – 3 item global index) 

 

 
ANALYSIS 2.12.  

Ipilimumab/Nivolumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 expression, 

Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 
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ANALYSIS 2.13.  

Durvalumab/tremelimumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 

expression, Outcome: OS 

 
ANALYSIS 2.14.  

Durvalumab/tremelimumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 

expression, Outcome: PFS 

 

 
 

ANALYSIS 2.15.  

Durvalumab/tremelimumab-based treatment regimen compared to SoC in oncogenic driver wild-type NSCLC, irrespective of PD-L1 

expression, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 

Analyses 3: Head and neck squamous cell carcinoma 

ANALYSIS 3.1. 

Pembrolizumab-based treatment regimen compared to SoC in HNSCC with ≥ 1% PD-L1 expression, Outcome: OS 

 
 

 

ANALYSIS 3.2. 

Pembrolizumab-based treatment regimen compared to SoC in HNSCC with ≥ 1% PD-L1 expression, Outcome: PFS

 
 

ANALYSIS 3.3. 

Pembrolizumab-based treatment regimen compared to SoC in HNSCC with ≥ 1% PD-L1 expression, Outcome: Global Health Score/Quality of 

Life (GHS/QoL; measured by EORTC QLQ-C30) 

 
ANALYSIS 3.4. 

Pembrolizumab-based treatment regimen compared to SoC in HNSCC with ≥ 1% PD-L1 expression, Outcome: Adverse events (CTCAE ≥ 3) 

irrespective of treatment attribution 
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Analyses 4: Malignant melanoma 

ANALYSIS 4.1.  

Ipilimumab/nivolumab compared to ICI monotherapy in malignant melanoma, Outcome: Overall survival 

 

 
 

ANALYSIS 4.2. 

Ipilimumab/nivolumab compared to BRAF/MEK inhibitors in malignant melanoma, Outcome: Overall survival 

 

 
ANALYSIS 4.3.  

Ipilimumab/nivolumab compared to ICI monotherapy in malignant melanoma, Outcome: Progression-free survival 

 

 
 

ANALYSIS 4.4.  

Ipilimumab/nivolumab compared to ICI monotherapy in malignant melanoma, Outcome: Global Health Score/Quality of Life (GHS/QoL; 

measured by EORTC QLQ-C30) 

 

 
 

ANALYSIS 4.5. 

Ipilimumab/nivolumab compared to ICI monotherapy in malignant melanoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
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ANALYSIS 4.6.  

Ipilimumab/nivolumab compared to BRAF/MEK inhibitors in malignant melanoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 

 

 
 

Analyses 5: Renal cell carcinoma 

ANALYSIS 5.1. 

Pembrolizumab-based treatment regimen compared to SoC in renal cell carcinoma, Outcome: Overall survival 

 

 
 

 

ANALYSIS 5.2. 

Pembrolizumab-based treatment regimen compared to SoC in renal cell carcinoma, Outcome: Progression-free survival 

 

 
ANALYSIS 5.3. 

Pembrolizumab-based treatment regimen compared to SoC in renal cell carcinoma, Outcome: Global Health Score/Quality of Life (GHS/QoL; 

measured by EORTC QLQ-C30) 

 

 
 

ANALYSIS 5.4. 

Pembrolizumab-based treatment regimen compared to SoC in renal cell carcinoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 
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ANALYSIS 5.5. 

Ipilimumab/nivolumab compared to SoC in renal cell carcinoma, Outcome: Overall survival 

 

 
 

ANALYSIS 5.6. 

Ipilimumab/nivolumab compared to SoC in renal cell carcinoma, Outcome: Progression-free survival 

 

 
 

ANALYSIS 5.7. 

Ipilimumab/nivolumab compared to SoC in renal cell carcinoma, Outcome: Healt-related quality of life (HR-QoL; measured by FACT-G) 

 

 
ANALYSIS 5.8. 

Ipilimumab/nivolumab compared to SoC in renal cell carcinoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

 

 
 

 

Analyses 6: Hepatocellular carcinoma 

ANALYSIS 6.1. 

Atezolizumab-based treatment regimen compared to SoC in hepatocellular carcinoma, Outcome: Overall survival 

 

 
 

ANALYSIS 6.2. 

Atezolizumab-based treatment regimen compared to SoC in hepatocellular carcinoma, Outcome: Progression-free survival 
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ANALYSIS 6.3. 

Atezolizumab-based treatment regimen compared to SoC in hepatocellular carcinoma, Outcome: Global Health Score/Quality of Life 

(GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 

ANALYSIS 6.4. 

Atezolizumab-based treatment regimen compared to SoC in hepatocellular carcinoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 

 

 
 

ANALYSIS 6.5. 

Durvalumab monotherapy compared to SoC in hepatocellular carcinoma, Outcome: Overall survival 

 

 
 

 

ANALYSIS 6.6. 

Durvalumab monotherapy compared to SoC in hepatocellular carcinoma, Outcome: Progression-free survival 

 

 
ANALYSIS 6.7. 

Durvalumab monotherapy compared to SoC in hepatocellular carcinoma, Outcome: Global Health Score/Quality of Life (GHS/QoL; measured 

by EORTC QLQ-C30) 

 

 
ANALYSIS 6.8. 

Durvalumab monotherapy compared to SoC in hepatocellular carcinoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution 

 

 
ANALYSIS 6.9. 

Durvalumab/tremelimumab compared to SoC in hepatocellular carcinoma, Outcome: Overall survival 
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ANALYSIS 6.10. 

Durvalumab/tremelimumab compared to SoC in hepatocellular carcinoma, Outcome: Progression-free survival 

 

 
 

ANALYSIS 6.11. 

Durvalumab/tremelimumab compared to SoC in hepatocellular carcinoma, Outcome: Global Health Score/Quality of Life (GHS/QoL; 

measured by EORTC QLQ-C30) 

 

 
ANALYSIS 6.12. 

Durvalumab/tremelimumab compared to SoC in hepatocellular carcinoma, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution 

 

 

Analyses 7: Biliary tract cancer 

ANALYSIS 7.1. 

Durvalumab-based treatment regimen compared to SoC in biliary tract cancer, Outcome: Overall survival 

 
 

ANALYSIS 7.2. 

Durvalumab-based treatment regimen compared to SoC in biliary tract cancer, Outcome: Progression-free survival 

 

 
 

ANALYSIS 7.3. 

Durvalumab-based treatment regimen compared to SoC in biliary tract cancer, Outcome: Global Health Score/Quality of Life (GHS/QoL; 

measured by EORTC QLQ-C30) 
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ANALYSIS 7.4. 

Durvalumab-based treatment regimen compared to SoC in biliary tract cancer, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution 

 

 
 

Analyses 8: Oesophageal squamous cell carcinoma 

ANALYSIS 8.1. 

Pembrolizumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Overall survival 

 

 
 

ANALYSIS 8.2. 

Nivolumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Overall survival 

 

 
 

ANALYSIS 8.3. 

Ipilimumab/nivolumab compared to SoC in PD-L1 positive OESCC, Outcome: Overall survival 

 

 
 

ANALYSIS 8.4. 

Pembrolizumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Progression-free survival 

 

 
 

ANALYSIS 8.5. 

Nivolumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Progression-free survival 
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ANALYSIS 8.6. 

Ipilimumab/nivolumab compared to SoC in PD-L1 positive OESCC, Outcome: Progression-free survival 

 
 

ANALYSIS 8.7. 

Pembrolizumab-based regimen compared to SoC in OESCC, Outcome: Global Health Score/Quality of Life (GHS/QoL; measured by EORTC 

QLQ-C30) 

 

 
 

ANALYSIS 8.8. 

Nivolumab-based regimen compared to SoC in OESCC, Outcome: Health-related Quality of Life (HRQoL; measured by FACT-Esophageal) 

 

 
ANALYSIS 8.9. 

Ipilimumab/nivolumab compared to SoC in OESCC, Outcome: Health-related Quality of Life (HRQoL; measured by FACT-Esophageal) 

 

 
ANALYSIS 8.10. 

Pembrolizumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution 

 

 
ANALYSIS 8.11. 

Nivolumab-based regimen compared to SoC in PD-L1 positive OESCC, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment 

attribution 

 

 
ANALYSIS 8.12. 

Ipilimumab/nivolumab compared to SoC in PD-L1 positive OESCC, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 
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Analyses 9: Gastric, oesophageal and gastro-oesophageal junction adenocarcinoma 

ANALYSIS 9.1. 

Nivolumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD-L1 ≥ 5% 

expression, Outcome: Overall survival 

 

 
ANALYSIS 9.2. 

Pembrolizumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD-L1 ≥ 

1% expression, Outcome: Overall survival 

 
 

ANALYSIS 9.3. 

Nivolumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD-L1 ≥ 5% 

expression, Outcome: Progression-free survival 

 

 
ANALYSIS 9.4. 

Pembrolizumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD- L1 ≥ 

1% expression, Outcome: Progression-free survival 

 

 
 

ANALYSIS 9.5. 

Pembrolizumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma irrespective 

of PD-L1 expression, Outcome: Global Health Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
ANALYSIS 9.6. 

Nivolumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD-L1 ≥ 5% 

expression, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 
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ANALYSIS 9.7. 

Pembrolizumab-based regimen compared to SoC in ERBB2-negative gastric and gastro-oesophageal junction adenocarcinoma with PD-L1 ≥ 

1% expression, Outcome: Adverse events (CTCAE ≥ 3) irrespective of treatment attribution 

 

 

Analyses 10: Colorectal carcinoma 

ANALYSIS 10.1. 

Pembrolizumab monotherapy compared to SoC in colorectal carcinoma with dMMR/MSI-H, Outcome: Overall survival 

 

 
 

ANALYSIS 10.2. 

Pembrolizumab monotherapy compared to SoC in colorectal carcinoma with dMMR/MSI-H, Outcome: Progression-free survival 

 

 
 

ANALYSIS 10.3. 

Pembrolizumab monotherapy compared to SoC in colorectal carcinoma with dMMR/MSI-H, Outcome: Global Health Score/Quality of Life 

(GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 

ANALYSIS 10.4. 

Pembrolizumab monotherapy compared to SoC in colorectal carcinoma with dMMR/MSI-H, Outcome: Adverse events (CTCAE ≥ 3) irrespective 

of treatment attribution 

 

 

Analyses 11: Endometrial carcinoma 

ANALYSIS 11.1.  

Dostarlimab-based treatment regimen compared to SoC in EC with dMMR/MSI-H, Outcome: Overall survival 
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ANALYSIS 11.2.  

Dostarlimab-based treatment regimen compared to SoC in EC with dMMR/MSI-H, Outcome: Progression-free survival 

 

 
ANALYSIS 11.3.  

Dostarlimab-based treatment regimen compared to SoC in EC with dMMR/MSI-H, Outcome: Global Health Score/Quality of Life (GHS/QoL; 

measured by EORTC QLQ-C30) 

 

 
ANALYSIS 11.4.  

Dostarlimab-based treatment regimen compared to SoC in EC with dMMR/MSI-H, Outcome: Adverse events (CTCAE ≥ 3) irrespective of 

treatment attribution 

 

 

Analyses 12: Cervical cancer 

ANALYSIS 12.1.  

Pembrolizumab-based treatment regimens compared to SoC in cervical cancer with PD-L1 ≥ 1% expression, Outcome: Overall survival 

 

  
ANALYSIS 12.2.  

Pembrolizumab-based treatment regimens compared to SoC in cervical cancer with PD-L1 ≥ 1% expression, Outcome: Progression-free 

survival 

 

 
ANALYSIS 12.3.  

Pembrolizumab-based treatment regimens compared to SoC in cervical cancer with PD-L1 ≥ 1% expression, Outcome: Adverse events (CTCAE 

≥ 3) irrespective of treatment attribution 
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ANALYSIS 12.4.  

Pembrolizumab-based treatment regimens compared to SoC in cervical cancer with PD-L1 ≥ 1% expression, Outcome: Global Health 

Score/Quality of Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 

Analysis 13: Triple-negative breast cancer 

ANALYSIS 13.1.  

Pembrolizumab-based treatment regimens compared to SoC in TNBC with PD-L1 ≥ 10% expression, Outcome: Overall survival 

 

 
 
ANALYSIS 13.2.  

Pembrolizumab-based treatment regimens compared to SoC in TNBC with PD-L1 ≥ 10% expression, Outcome: Progression-free survival 

 

 
 

ANALYSIS 13.3.  

Pembrolizumab-based treatment regimens compared to SoC in TNBC with PD-L1 ≥ 10% expression, Outcome: Global Health Score/Quality of 

Life (GHS/QoL; measured by EORTC QLQ-C30) 

 

 
 
ANALYSIS 13.4.  

Pembrolizumab-based treatment regimens compared to SoC in TNBC with PD-L1 ≥ 10% expression, Outcome: Adverse events (CTCAE ≥ 3) 

irrespective of treatment attribution 
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Appendices 

Search strategies 

Ipilimumab/nivolumab* 
Ovid MEDLINE(R) ALL 1946 to June 10, 2024 

# Searches 

1 Ipilimumab/ 
2 (Ipilimumab* or Yervoy* or "MDX 010" or MDX010 or MDX CTLA 4 or MDX CTLA4 or MDX 101 or MDX101 or bms 734016 or bms734016).ti,ab,kf,nm. 

3 or/1-2 

4 Nivolumab/ 
5 (Nivolumab* or Opdivo* or MDX 1106 or MDX1106 or bms936558 or bms 936558 or ono 4538 or ono4538).ti,ab,kf,nm. 

6 or/4-5 
7 3 and 6 

8 exp randomized controlled trial/ 
9 controlled clinical trial.pt. 

10 drug therapy.fs. 

11 (randomi?ed or placebo or randomly or trial or groups).ab. 
12 or/8-11 

13 exp animals/ not humans.sh. 
14 12 not 13* 

15 clinical trial, phase III/ or ("Phase 3" or "phase3" or "phase III" or P3 or "PIII").ti,ab,kw. 
16 exp animals/ not humans/ 

17 15 not 16** 
18 14 or 17 

19 7 and 18 

20 remove duplicates from 19 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 MeSH descriptor: [Ipilimumab] this term only 
#2 (Ipilimumab* or Yervoy* or "MDX 010" or MDX010 or MDX CTLA 4 or MDX CTLA4 or MDX 101 or MDX101 or bms 734016 or bms734016):TI,AB,KW 

#3 #1 OR #2 
#4 MeSH descriptor: [Nivolumab] this term only 

#5 (Nivolumab* or Opdivo* or "MDX 1106" or MDX1106 or bms936558 or "bms 936558" or "ono 4538" or ono4538):TI,AB,KW 

#6 #4 OR #5 
#7 #3 AND #6 

ClinicalTrials.gov (Expert search) 

( Ipilimumab OR Yervoy OR MDX 010 OR MDX-010 OR MDX010 OR MDX CTLA 4 OR MDX CTLA 4 OR MDX-CTLA 4 OR MDX CTLA4 OR MDX-CTLA4 OR MDX 101 OR 
MDX-101 OR MDX101 OR BMS 734016 OR BMS-734016 OR BMS734016 ) AND ( Nivolumab OR Opdivo OR MDX 1106 OR MDX -1106 OR MDX1106 OR BMS936558 

OR BMS 936558 OR BMS-936558 OR ONO 4538 OR ONO-4538 OR ONO4538 ) 

ICTRP (trialsearch.who.int/) 

( Ipilimumab OR Yervoy OR MDX 010 OR MDX-010 OR MDX010 OR MDX CTLA 4 OR MDX CTLA 4 OR MDX-CTLA 4 OR MDX CTLA4 OR MDX-CTLA4 OR MDX 101 OR 

MDX-101 OR MDX101 OR BMS 734016 OR BMS-734016 OR BMS734016 ) AND ( Nivolumab OR Opdivo OR MDX 1106 OR MDX -1106 OR MDX1106 OR BMS936558 
OR BMS 936558 OR BMS-936558 OR ONO 4538 OR ONO-4538 OR ONO4538 ) 

 

Non small cell lung cancer 
Ovid MEDLINE(R) ALL 1946 to July 18, 2024 

# Searches 

1 Carcinoma, Non-Small-Cell Lung/ 
2 (non small cell* or nonsmall cell* or NSCL*).ti,ab,kf. 

3 or/1-2 
4 (Atezolizumab* or MPDL3280A* or Tecentriq* or RG7446* or RG 7446* or antiPD1* or anti-PD1* or antiPDL1* or  

anti-PDL1*).ti,ab,kf,nm. 

5 (Cemiplimab* or Imfinzi* or libtayo* or REGN-2810* or REGN2810*).ti,ab,kf,nm. 
6 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 

7 (tremelimumab* or ticilimumab* or CP675* or CP 675* or imjudo*).ti,ab,kf,nm. and (Durvalumab* or MEDI4736* or MEDI-4736*  
or Imfinzi*).tw,kf,nm. 

8 4 or 5 or 6 or 7 
9 3 and 8 

10 exp randomized controlled trial/ 

11 controlled clinical trial.pt. 
12 drug therapy.fs. 

13 (randomi?ed or placebo or randomly or trial or groups).ab. 
14 or/10-13 

15 exp animals/ not humans.sh. 
16 14 not 15 

17 9 and 16 
18 limit 17 to yr="2010 -Current" 

 
* Search conducted a spart of concurrently performed systematic review (PROSPERO: CRD42024548061) 

https://www.crd.york.ac.uk/PROSPERO/display_record.php?RecordID=548061
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19 remove duplicates from 18 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh ^"Carcinoma, Non-Small-Cell Lung"] 
#2 ("non small cell" OR "nonsmall cell" OR NSCL*):TI,AB,KW 

#3 #1 OR #2 
#4 (Atezolizumab* or MPDL3280A* or Tecentriq* or RG7446* or RG 7446* or antiPD1* or anti-PD1* or antiPDL1* or  

anti-PDL1*):TI,AB,KW 

#5 (Cemiplimab* or Imfinzi* or libtayo* or REGN-2810* or REGN2810*):TI,AB,KW 
#6 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 

#7 (tremelimumab* or ticilimumab* or CP675* or CP 675* or imjudo*):TI,AB,KW 
#8 (Durvalumab* or MEDI4736* or MEDI-4736* or Imfinzi*):TI,AB,KW 

#9 #7 AND #8 
#10 #4 OR #5 OR #6 OR #9 

#11 #3 AND #10 
#12 #11 with Publication Year from 2010 to 2024, in Trials 

 
Head and neck squamous cell carcinoma 
Ovid MEDLINE(R) ALL 1946 to August 26, 2024 

# Searches 

1 exp "head and neck neoplasms"/ and Carcinoma, Squamous Cell/ 
2 "squamous cell carcinoma of head and neck"/ 

3 exp head/ or exp neck/ or exp larynx/ or exp nose/ or exp pharynx/ or exp respiratory mucosa/ or exp palate/ or exp mouth/ 
4 exp Carcinoma, Squamous Cell/ or exp Neoplasms/ 

5 3 and 4 

6 (HNSCC or SCCHN or OP-SCC or OPSCC or LASCCHN).ab,ti. 
7 ((upper aero-digestive tract* or upper aerodigestive tract* or uadt or head or neck or facial* or eyelid* or mout* or oral or gingival or epuli* or  

epilude* or lip* or palatal* or (salivary* adj1 gland*) or parotid* or ((sublingual* or submandibular*) adj1 gland*) or tongue* or 
otorhinolaryngolog* or ear* or auricular* or auricle* or laryng* or larynx* or nose* or nasal* or ((paranasal* or maxillary*) adj1 sinus*) or 

pharyng* or pharynx* or hypopharyng* or hypopharyx* or nasopharyng* or nasopharynx* or oropharyng* or oropharynx* or tonsil* or 
parathyroid* or thyroid* or tracheal* or epiglot* or glotti* or supraglot* or preepiglot*) adj8 (carcino* or cancer* or neoplas* or malign* or 

tumour* or tumor* or adenocarcinom* or epitheliom* or epidermoid* or planocellular* or squamo?s or plano-cellular*)).ti,ab,kf. 
8 1 or 2 or 5 or 6 or 7 

9 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 

10 exp randomized controlled trial/ 
11 controlled clinical trial.pt. 

12 drug therapy.fs. 
13 (randomi?ed or placebo or randomly or trial or groups).ab. 

14 or/10-13 
15 exp animals/ not humans.sh. 

16 14 not 15 

17 8 and 9 and 16 
18 limit 17 to yr="2010 -Current" 

19 remove duplicates from 18 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "head and neck neoplasms"] AND [mh "Carcinoma, Squamous Cell"] 
#2 [mh "squamous cell carcinoma of head and neck"] 

#3 [mh head] or [mh neck] or [mh larynx] or [mh nose] or [mh pharynx] or [mh "respiratory mucosa"] or [mh palate] or [mh mouth] 

#4 [mh "Carcinoma, Squamous Cell"] or [mh Neoplasms] 
#5 #3 AND #4 

#6 (HNSCC or SCCHN or OP-SCC or OPSCC or LASCCHN):TI,AB,KW 
#7 ((upper aero-digestive tract* or upper aerodigestive tract* or uadt or head or neck or facial* or eyelid* or mout* or oral or gingival or epuli* or  

epilude* or lip* or palatal* or (salivary* adj1 gland*) or parotid* or ((sublingual* or submandibular*) adj1 gland*) or tongue* or 
otorhinolaryngolog* or ear* or auricular* or auricle* or laryng* or larynx* or nose* or nasal* or ((paranasal* or maxillary*) adj1 sinus*) or 

pharyng* or pharynx* or hypopharyng* or hypopharyx* or nasopharyng* or nasopharynx* or oropharyng* or oropharynx* or tonsil* or 
parathyroid* or thyroid* or tracheal* or epiglot* or glotti* or supraglot* or preepiglot*) NEAR/8 (carcino* or cancer* or neoplas* or malign* or 

tumour* or tumor* or adenocarcinom* or epitheliom* or epidermoid* or planocellular* or squamo?s or plano-cellular*)):TI,AB,KW 

#8 #1 OR #2 OR #5 OR #6 OR #7 
#9 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 

#10 #8 AND #9 

 
Renal cell carcinoma 
Ovid MEDLINE(R) ALL 1946 to July 23, 2024 

# Searches 

1 Carcinoma, Renal Cell/ 

2 ((collecting duct* or hypernephroid* or nephroid*) adj2 carcinoma*).tw,kf. 
3 ((grawitz adj1 tumo?r*) or hypernephroma*).tw,kf. 

4 ((renal* or kidney*) adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor* or adenocarcinoma*)).tw,kf. 
5 or/1-4 
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6 Nivolumab/ 
7 (Nivolumab* or Opdivo* or MDX 1106 or MDX1106 or bms936558 or bms 936558 or ono 4538 or ono4538).ti,ab,kf,nm. 

8 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 
9 or/6-8 

10 exp randomized controlled trial/ 
11 controlled clinical trial.pt. 

12 drug therapy.fs. 
13 (randomi?ed or placebo or randomly or trial or groups).ab. 

14 or/10-13 

15 exp animals/ not humans.sh. 
16 14 not 15 

17 5 and 9 and 16 
18 limit 17 to yr="2010 -Current" 

19 remove duplicates from 18 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh ^"Carcinoma, Renal Cell"] 

#2 ((collecting duct* or hypernephroid* or nephroid*) NEAR/2 carcinoma*):TI,AB,KW 
#3 ((grawitz NEAR/1 tumor*) or (grawitz NEAR/1 tumour*) or hypernephroma*):TI,AB,KW 

#4 ((renal* or kidney*) NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor* or adenocarcinoma*)):TI,AB,KW 
#5 #1 OR #2 OR #3 OR #4 

#6 [mh Nivolumab] 
#7 (Nivolumab* or Opdivo* or MDX 1106 or MDX1106 or bms936558 or bms 936558 or ono 4538 or ono4538):TI,AB,KW 

#8 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 

#9 #6 OR #7 OR #8 
#10 #5 AND #9 

 
Biliary tract cancer and hepatocellular carcinoma 
Ovid MEDLINE(R) ALL 1946 to July 26, 2024 

# Searches 

1 exp Biliary Tract Neoplasms/ 

2 exp Cholangiocarcinoma/ 
3 ((bil* or cholangio*) adj6 (carcinom* or cancer* or neoplasm* or malign* or tumo*)).ti,ab,kf. 

4 cholangioc*.ti,ab,kf. 

5 (klatskin adj2 tumo*).ti,ab,kf. 
6 or/1-5 

7 Carcinoma, Hepatocellular/ 
8 ((liver or hepatic* or hepatocellular* or hepato-cellular*) adj2 (carcinom* or cancer* or neoplasm* or malign* or tumo*)).ti,ab,kf. 

9 (hepatoma* or HCC).ti,ab,kf. 
10 or/7-9 

11 (durvalumab* or MEDI4736* or MEDI-4736* or imfinzi*).ti,ab,kf,nm. 

12 (tremelimumab* or ticilimumab* or CP675* or CP 675* or imjudo*).ti,ab,kf,nm. 
13 (Atezolizumab* or MPDL3280A* or Tecentriq* or RG7446* or RG 7446* or antiPD1* or anti-PD1* or antiPDL1* or anti-PDL1*).ti,ab,kf,nm. 

14 or/11-13 
15 exp randomized controlled trial/ 

16 controlled clinical trial.pt. 
17 drug therapy.fs. 

18 (randomi?ed or placebo or randomly or trial or groups).ab. 
19 or/15-18 

20 exp animals/ not humans.sh. 

21 19 not 20 
22 (6 or 10) and 14 and 21 

23 limit 22 to yr="2010 -Current" 
24 remove duplicates from 23 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "Biliary Tract Neoplasms"] 

#2 [mh Cholangiocarcinoma] 

#3 ((bil* or cholangio*) NEAR/6 (carcinom* or cancer* or neoplasm* or malign* or tumo*)):TI,AB,KW 
#4 cholangioc*:TI,AB,KW 

#5 (klatskin NEAR/2 tumo*):TI,AB,KW 
#6 #1 OR #2 OR #3 OR #4 OR #5 

#7 [mh "Carcinoma, Hepatocellular"] 
#8 ((liver or hepatic* or hepatocellular* or hepato-cellular*) NEAR/2 (carcinom* or cancer* or neoplasm* or malign* or tumo*)):TI,AB,KW 

#9 (hepatoma* or HCC):TI,AB,KW 

#10 #7 OR #8 OR #9 
#11 (durvalumab* or MEDI4736* or MEDI 4736* or imfinzi*):TI,AB,KW 

#12 (tremelimumab* or ticilimumab* or CP675* or CP 675* or imjudo*):TI,AB,KW 
#13 (Atezolizumab* or MPDL3280A* or Tecentriq* or RG7446* or RG 7446* or antiPD1* or anti-PD1* or antiPDL1* or anti-PDL1*):TI,AB,KW 

#14 #11 OR #12 OR #13 
#15 (#6 OR #10) AND #14 
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#16 #15 with Publication Year from 2010 to 2024, in Trials 

 

Gastric and oesophageal cancers  
Ovid MEDLINE(R) ALL 1946 to August 27, 2024 

# Searches 

1 exp Gastrointestinal Neoplasms/ 

2 exp "Esophagogastric Junction"/ and exp "Digestive System Neoplasms"/ 
3 exp esophagus/ or exp stomach/ 

4 Adenocarcinoma/ or Carcinoma, Squamous Cell/ 
5 3 and 4 

6 Esophageal Squamous Cell Carcinoma/ 
7 Esophageal Neoplasms/ and Carcinoma, Squamous Cell/ 

8 ((oesophag* or esophag* or stomach* or gastr*) adj8 (epidermoid* or planocellular* or squamo?s or plano-cellular*)).ti,ab,kf. 
9 ((oesophag* or esophag* or stomach* or gastr*) adj8 (carcino* or cancer* or neoplas* or malign* or tumour* or tumor* or adenocarcinom*  

or epitheliom*)).ti,ab,kf. 

10 1 or 2 or 5 or 6 or 7 or 8 or 9 
11 Ipilimumab/ 

12 (Ipilimumab* or Yervoy* or "MDX 010" or MDX010 or MDX CTLA 4 or MDX CTLA4 or MDX 101 or MDX101 or bms 734016 or bms734016).ti,ab,kf,nm. 
13 Nivolumab/ 

14 (Nivolumab* or Opdivo* or MDX 1106 or MDX1106 or bms936558 or bms 936558 or ono 4538 or ono4538).ti,ab,kf,nm. 
15 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 

16 or/11-15 

17 exp randomized controlled trial/ 
18 controlled clinical trial.pt. 

19 drug therapy.fs. 
20 (randomi?ed or placebo or randomly or trial or groups).ab. 

21 or/17-20 
22 exp animals/ not humans.sh. 

23 21 not 22 
24 10 and 16 and 23 

25 limit 24 to yr="2010-Current" 

26 remove duplicates from 25 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh esophagus] OR [mh stomach] 
#2 [mh Adenocarcinoma] OR [mh "Carcinoma, Squamous Cell"] 

#3 #1 AND #2 
#4 [mh "Gastrointestinal Neoplasms"] 

#5 [mh "Esophagogastric Junction"] AND [mh "Digestive System Neoplasms"] 

#6 [mh "Esophageal Squamous Cell Carcinoma"] 
#7 [mh "Esophageal Neoplasms"] AND [mh "Carcinoma, Squamous Cell"] 

#8 ((oesophag* or esophag* or stomach* or gastr*) NEAR/8 (epidermoid* or planocellular* or squamous or squamos or plano-cellular*)):TI,AB,KW 
#9 ((oesophag* or esophag* or stomach* or gastr*) NEAR/8 (carcino* or cancer* or neoplas* or malign* or tumour* or tumor* or adenocarcinom*  

or epitheliom*)):TI,AB,KW 
#10 #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 

#11 [mh Ipilimumab] 

#12 (Ipilimumab* or Yervoy* or "MDX 010" or MDX010 or MDX CTLA 4 or MDX CTLA4 or MDX 101 or MDX101 or bms 734016 or bms734016):TI,AB,KW 
#13 [mh Nivolumab] 

#14 (Nivolumab* or Opdivo* or MDX 1106 or MDX1106 or bms936558 or bms 936558 or ono 4538 or ono4538):TI,AB,KW 
#15 (Pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 

#16 #11 OR #12 OR #13 OR #14 OR #15 
#17 #10 AND #16 

 

Colorectal carcinoma  
Ovid MEDLINE(R) ALL 1946 to August 7, 2024 

# Searches 

1 exp Colorectal Neoplasms/ 
2 exp Adenomatous Polyposis Coli/ 

3 exp colonic neoplasms/ 
4 Colorectal Neoplasms, Hereditary Nonpolyposis/ 

5 exp Rectal Neoplasms/ 

6 exp Anus Neoplasms/ 
7 (colon* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 

8 (rect* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 
9 (colorect* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 

10 (anal* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 
11 (anus* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 

12 (intestin* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 

13 (bowel* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)).tw,kf,ot. 
14 ((colonrectal* or colon* adj4 nonpolyposis*).tw,kf,ot. 

15 (lynch adj2 syndrom*).tw,kf,ot. 
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16 (adenomatous* adj polyposis* adj coli).tw,kf,ot. 
17 (gardner* adj2 syndrom*).tw,kf,ot. 

18 (sigmoid* adj3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or sarcom* or metastas*  
or polyp*)).tw,kf,ot. 

19 or/1-18 
20 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 

21 exp randomized controlled trial/ 
22 controlled clinical trial.pt. 

23 drug therapy.fs. 

24 (randomi?ed or placebo or randomly or trial or groups).ab. 
25 or/21-24 

26 exp animals/ not humans.sh. 
27 26 not 25. 

28 19 and 20 and 27 
29 limit 28 to yr="2010 -Current" 

30 remove duplicates from 29 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "Colorectal Neoplasms"] 

#2 [mh "Adenomatous Polyposis Coli"] 
#3 [mh "colonic neoplasms"] 

#4 [mh "Colorectal Neoplasms, Hereditary Nonpolyposis"] 
#5 [mh "Rectal Neoplasms"] 

#6 [mh "Anus Neoplasms"] 

#7 (colon* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 
#8 (rect* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 

#9 (colorect* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 
#10 (anal* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 

#11 (anus* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 
#12 (intestin* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 

#13 (bowel* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 
#14 (colon* NEAR/4 nonpolyposis*):TI,AB,KW 

#15 (colorectal* NEAR/4 nonpolyposis*):TI,AB,KW 

#16 (lynch NEAR/2 syndrom*):TI,AB,KW 
#17 (adenomatous* NEAR/1 polyposis* NEAR/1 coli):TI,AB,KW 

#18 (gardner* NEAR/2 syndrom*):TI,AB,KW 
#19 (sigmoid* NEAR/3 (cancer* or carcinom* or neoplas* or tumor* or tumour* or adenocarcinom* or adenom* or metastas* or polyp*)):TI,AB,KW 

#20 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 
#21 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 

#22 #20 AND #21 

#23 #22 with Publication Year from 2010 to 2024, in Trials 

 

Endometrial carcinoma  
Ovid MEDLINE(R) ALL 1946 to August 7, 2024 

# Searches 

1 exp Endometrial Neoplasms/ 

2 (endometr* adj6 (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)).ti,ab,kf. 
3 (uter* and lining and (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)).ti,kf. 

4 exp Endometrial Neoplasms/ 
5 (endometr* adj6 (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)).ti,ab,kf. 

6 (uter* and lining and (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)).ti,ab,kf. 
7 or/4-6 

8 (dostarlimab* or Jemperli* or TSR-042* or TSR042*).ti,ab,kf,nm. 
9 7 and 8 

10 exp randomized controlled trial/ 

11 controlled clinical trial.pt. 
12 drug therapy.fs. 

13 (randomi?ed or placebo or randomly or trial or groups).ab. 
14 or/10-13 

15 exp animals/ not humans.sh. 
16 14 not 15 

17 7 and 8 and 16 

18 limit 17 to yr="2010 -Current" 
19 remove duplicates from 18 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "Endometrial Neoplasms"] 

#2 (endometr* NEAR/6 (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)):Ti,AB,KW 
#3 (uter* and lining and (cancer* or tumor* or tumour* or neoplas* or malignan* or carcinom* or adenocarcinom*)):Ti,AB,KW 

#4 #1 OR #2 OR #3 

#5 (dostarlimab* or Jemperli* or TSR-042* or TSR042*):TI,AB,KW 
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#6 #4 AND #5 
#7 #6 with Publication Year from 2010 to 2024, in Trials 

 

Cervical cancer  
Ovid MEDLINE(R) ALL 1946 to July 17, 2024 

# Searches 

1 Uterine Cervical Neoplasms/ 
2 (cervi* adj6 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or adenocarcinoma* or malignan*)).ti,ab,kf. 

3 Carcinoma, Squamous Cell/ and Cervix Uteri/ 
4 "glassy cell".ti,ab,kf. 

5 (villoglandular* adj3 adenocarcinom*).ti,ab,kf. 
6 or/1-5 

7 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 
8 6 and 7 

9 exp randomized controlled trial/ 

10 controlled clinical trial.pt 
11 drug therapy.fs 

12 (randomi?ed or placebo or randomly or trial or groups).ab. 
13 or/9-12 

14 exp animals/ not humans.sh. 
15 13 not 14 

16 6 and 7 and 15 

17 limit 16 to yr="2010 -Current" 
18 remove duplicates from 17 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "Uterine Cervical Neoplasms"] 

#2 [mh "Carcinoma, Squamous Cell"] AND [mh "Cervix Uteri"] 
#3 (cervi* NEAR/6 (cancer* or tumor* or tumour* or neoplas* or carcinoma* or adenocarcinoma* or malignan*)):TI,AB,KW 

#4 "glassy cell":TI,AB 

#5 (villoglandular* NEAR/3 adenocarcinom*):TI,AB,KW 
#6 #1 OR #2 OR #3 OR #4 OR #5 

#7 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 
#8 #6 AND #7 

#9 #8 with Publication Year from 2010 to 2024, in Trials 

 

Triple-negative breast cancer  
Ovid MEDLINE(R) ALL 1946 to July 30, 2024 

# Searches 

1 Triple Negative Breast Neoplasms/ 

2 (triple* adj2 negative* adj6 breast adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 
3 (triple* adj2 negative* adj6 mamma* adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 

4 (receptor* adj2 negative* adj6 breast adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 
5 (receptor* adj2 negative* adj6 mamma* adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 

6 (((hormone* adj2 negative*) or HER2*) adj6 breast adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 

7 (((hormone* adj2 negative*) or HER2*) adj6 mamma* adj6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)).ti,ab,kf. 
8 (TNBC or triple* negative* BC).ti,ab,kf. 

9 or/1-8 
10 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*).ti,ab,kf,nm. 

11 exp randomized controlled trial/ 
12 controlled clinical trial.pt. 

13 drug therapy.fs. 

14 (randomi?ed or placebo or randomly or trial or groups).ab. 
15 or/11-14 

16 exp animals/ not humans.sh. 
17 15 not 16 

18 9 and 10 and 17 
19 limit 18 to yr="2010 -Current" 

20 remove duplicates from 19 

Cochrane Central Register of Controlled Trials (Central, 2024, Issue 07) (via Cochrane Library) 

ID Search 

#1 [mh "Triple Negative Breast Neoplasms"] 

#2 (triple* NEAR/2 negative* NEAR/6 breast NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 
#3 (triple* NEAR/2 negative* NEAR/6 mamma* NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 

#4 (receptor* NEAR/2 negative* NEAR/6 breast NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 
#5 (receptor* NEAR/2 negative* NEAR/6 mamma* NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 

#6 (((hormone* NEAR/2 negative*) or HER2*) NEAR/6 breast NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 
#7 (((hormone* NEAR/2 negative*) or HER2*) NEAR/6 mamma* NEAR/6 (cancer* or neoplasm* or carcinoma* or tumour* or tumor*)):TI,AB,KW 

#8 (TNBC or triple* negative* BC):TI,AB,KW 

#9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 
#10 (pembrolizumab* or MK-3475* or MK3475* or Keytruda* or lambrolizumab*):TI,AB,KW 
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#11 #9 AND #10 
#12 #11 with Publication Year from 2010 to 2024, in Trials 
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Prioritisation details 

IMMUNE CHECKPOINT INHIBITOR APPROVALS BASED ON THEIR EMA PRODUCT INFORMATION 

 

Search date: May 2024 

ICI/-combination Indication Setting PD-L1 expression Regimen Treatment combination details MCBS LTB RCT Trial ID 
 

Atezolizumab HCC P1 NR IO-Ab Atezolizumab + Bevazicumab 5 no yes IMbrave150 

Atezolizumab NSCLC (- driver) A 50% Monotherapy      
Atezolizumab NSCLC (- driver) P1 NR IO-ICT Atezolizumab + Carboplatin + Paclitaxel + Bevacizumab 3  yes  
Atezolizumab NSCLC (- driver) P1 NR IO-CTx Atezolizumab + Carboplatin + nab-Paclitaxel 3  yes  
Atezolizumab NSCLC (- driver) P1 50% Monotherapy - 5 no yes IMpower110 

Atezolizumab NSCLC (+ driver) P2 NR IO-ICT Atezolizumab + Carboplatin + Paclitaxel + Bevacizumab     
Atezolizumab SCLC P1 NR IO-CTx Atezolizumab + Carboplatin + Etoposide 3  yes  
Atezolizumab TNBC P1 1% IO-CTx Atezolizumab + nab-Paclitaxel 3  yes  
Atezolizumab UC P2 NR Monotherapy      
Atezolizumab UC P1c 5% Monotherapy - NEB  yes IMvigor22 

Avelumab MCC P1 NR Monotherapy - 4  no  
Avelumab RCC P1 NR IO-TKI Avelumab + Axitinib 3  yes  
Avelumab UC M NR Monotherapy - 4  yes  
Cemiplimab BCC P2 NR Monotherapy -     
Cemiplimab CC P2 NR Monotherapy -     
Cemiplimab CSCC P1 NR Monotherapy - 4  no  
Cemiplimab NSCLC (- driver) P1 50% Monotherapy - 4 no yes EMpower-Lung 1 

Cemiplimab NSCLC (- driver) P1 1% IO-CTx Cemiplimab + platinum-based CTx 4 no yes EMpower-Lung 3 

Dostarlimab EC P2 MSI-H/dMMR Monotherapy -     
Dostarlimab EC P1 MSI-H/dMMR IO-CTx Dostarlimab + carboplatin + paclitaxel 4 yes yes RUBY 

Durvalumab BTC P1 NR IO-CTx Durvalumab + cisplatin + gemcitabine 4 no yes TOPAZ-1 

Durvalumab HCC P1 NR Monotherapy - 4 no yes HIMALAYA 

Durvalumab NSCLC A 1% Monotherapy -     
Durvalumab SCLC P1 NR IO-CTx Durvalumab + carboplatin/cisplatin + etoposide 3  yes  
Durvalumab + Tremelimumab HCC P1 NR IO2 Durvalumab + Tremelimumab 4 no yes HIMALAYA 

Durvalumab + Tremelimumab NSCLC (- driver) P1 NR IO2-CTx Durvalumab + Tremelimumab + platinum-based CTx 4 no yes POSEIDON 

Ipilimumab MEL P1 NR Monotherapy - 4 yes yes CA184-024 

Ipilimumab + Nivolumab CRC P2 MSI-H/dMMR IO2 Ipilimumab + Nivolumab     
Ipilimumab + Nivolumab MEL P1 NR IO2 Ipilimumab + Nivolumab 4 yes yes CheckMate 067 

Ipilimumab + Nivolumab MPM P1 NR IO2 Ipilimumab + Nivolumab 3  yes  
Ipilimumab + Nivolumab NSCLC (- driver) P1 NR IO2-CTx Ipilimumab + Nivolumab + platinum-based CTx 4 no yes CheckMate 9LA 

Ipilimumab + Nivolumab OSCC P1 1% IO2 Ipilimumab + Nivolumab 4 no yes CheckMate 648 

Ipilimumab + Nivolumab RCC P1 NR IO2 Ipilimumab + Nivolumab 4 no yes CheckMate 214 

Nivolumab AEG, GC, AOC P1 5% IO-CTx Nivolumab + fluoropyrimidine/platinum-based CTx 4 no yes CheckMate 649 

Nivolumab AEG, GC, AOC A NR Monotherapy -     
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Nivolumab cHL P1 NR Monotherapy - 4  no  
Nivolumab HNSCC P2 NR Monotherapy -     
Nivolumab MEL P1 NR Monotherapy - 4 yes yes CheckMate 067, CheckMate 066 

Nivolumab MEL A NR Monotherapy -     
Nivolumab NSCLC P2 NR Monotherapy -     
Nivolumab NSCLC N 1% IO-CTx Nivolumab + platinum-based CTx     
Nivolumab OSCC P2 NR Monotherapy -     
Nivolumab OSCC P1 1% IO-CTx Nivolumab + fluoropyrimidine/platinum-based CTx 4 no yes CheckMate 648 

Nivolumab RCC P2 NR Monotherapy -     
Nivolumab RCC P1 NR IO-TKI Nivolumab + cabozantinib 1  yes  
Nivolumab UC P2 NR Monotherapy -     
Nivolumab UC A 1% Monotherapy -     
Pembrolizumab AEG, GC, AOC P1 1% IO-CTx Pembrolizumab + fluoropyrimidine/platinum-based CTx 4 no yes Keynote-590 

Pembrolizumab AEG, GC, AOC P1 1% IO-ICT Pembrolizumab + fluoropyrimidine/platinum-based CTx + trastuzumab 2  yes  
Pembrolizumab BTC P1 NR IO-CTx Pembrolizumab + cisplatin + gemcitabine 1  yes  
Pembrolizumab CC P1 1% IO-ICT Pembrolizumab + CTx +/- Bevacizumab 4 no yes Keynote-826 

Pembrolizumab cHL P1 NR Monotherapy - 4  no  
Pembrolizumab CRC P1 MSI-H/dMMR Monotherapy - 4 yes yes Keynote-177 

Pembrolizumab CRC P2 MSI-H/dMMR Monotherapy -     
Pembrolizumab EC P2 MSI-H/dMMR Monotherapy -     
Pembrolizumab EC P2 NR IO-TKI Pembrolizumab + lenvatinib     
Pembrolizumab HNSCC P1 1% IO-CTx Pembrolizumab + fluoropyrimidine/platinum-based CTx 4 no yes Keynote-048 

Pembrolizumab HNSCC P2 50% Monotherapy -     
Pembrolizumab MEL P1 NR Monotherapy - 4 yes yes Keynote-006 

Pembrolizumab MEL A NR Monotherapy -   yes Keynote-054 

Pembrolizumab NSCLC N NR IO-CTx Pembrolizumab + platinum-based CTx     
Pembrolizumab NSCLC A NR Monotherapy -     
Pembrolizumab NSCLC P2 1% Monotherapy -     
Pembrolizumab NSCLC (- driver) P1 50% Monotherapy - 5 yes yes Keynote-024 

Pembrolizumab NSCLC (- driver) P1 NR IO-CTx Pembrolizumab + cisplatin/carboplatin + pemetrexed 4 yes yes Keynote-189 

Pembrolizumab OSCC P1 10% IO-CTx Pembrolizumab + fluoropyrimidine-based CTx 4 no yes Keynote-590 

Pembrolizumab RCC P1 NR IO-TKI Pembrolizumab + Axitinib 4 no yes Keynote-426 

Pembrolizumab RCC A NR Monotherapy -     
Pembrolizumab RCC P1 NR IO-TKI Pembrolizumab + Lenvatinib 4 no yes CLEAR 

Pembrolizumab SqC NSCLC P1 NR IO-CTx Pembrolizumab + carboplatin + paclitaxel/nab-paclitaxel 4 yes yes Keynote-407 

Pembrolizumab TNBC N NR IO-CTx Pembrolizumab + CTx     
Pembrolizumab TNBC P1 10% IO-CTx Pembrolizumab + CTx 4 no yes Keynote-355 

Pembrolizumab UC P2 NR Monotherapy -     
Pembrolizumab UC P1c 10% Monotherapy - 3  no  
Relatlimab + Nivolumab MEL P1 < 1% IO2 Relatlimab + Nivolumab 3  yes RELATIVITY-047 

Tislelizumab OSCC P2 NR Monotherapy -     
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Search update: January 2025 

 
ICI/-combination Indication Setting PD-L1 expression Regimen Treatment combination details MCBS LTB RCT Trial ID 
 

Atezolizumab NSCLC (- driver) P1c (cis-unfit) NR Monotherapy - 4 no yes IPSOS 

Durvalumab EC P1 MSI-H/dMMR IO-CTx Durvalumab + carboplatin/paclitaxel 4 yes yes DUO-E 

Durvalumab EC P1 NR IO-CTx Durvalumab + carboplatin/paclitaxel +/- olaparib  4 yes yes DUO-E 

Ipilimumab + Nivolumab CRC P1 MSI-H/dMMR IO2 Ipilimumab + Nivolumab 4 yes yes CheckMate 8HW 

Nivolumab UC P1 NR IO-CTx Nivolumab + cisplatin + gemcitabine 2 - yes CheckMate 901 

Pembrolizumab UC P1 NR IO-ADC Pembrolizumab + enfortumab vedotin 4 - yes EV-301 

Pembrolizumab CC N NR IO-RCTx Pembrolizumab + radiochemotherapy     
Pembrolizumab EC P1 NR IO-CTx Pembrolizumab + carboplatin + paclitaxel 4 yes yes Keynote-868 

Tislelizumab NSqC NSCLC (-driver) P1 50% IO-CTx Tislelizumab + cisplatin/carboplatin + pemetrexed 4 no yes Rationale-304 

Tislelizumab SqC NSCLC P1 NR IO-CTx Tislelizumab + carboplatin + paclitaxel/nab-paclitaxel 4 no yes Rationale-307 

Tislelizumab NSCLC (- driver) P2 NR Monotherapy -     
Tislelizumab AEG, GC, AOC P1 5% IO-CTx Tislelizumab + fluoropyrimidine/platinum-based CTx 3    
Tislelizumab OSCC P1 5% IO-CTx Tislelizumab + platinum-based CTx 4 no yes Rationale-302 

Sugemalimab NSCLC (- driver) P1 NR IO-CTx Sugemalimab + platinum-based CTx 4 no yes GEMSTONE-302 

Serplulimab SCLC P1 NR IO-CTx Serplulimab + carboplatin + etoposide     
Toripalimab HNSCC P1 NR IO-CTx Toripalimab + cisplatin + gemcitabine 3 no yes JUPITER-02 

Toripalimab OSCC P1 NR IO-CTx Toripalimab + cisplatin + paclitaxel 4 no yes JUPITER-06 

Retifanimab MCC P1 NR Monotherapy -   no  
 

 


