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Pre-clinical Study
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Item Animal

Efficacy

Immunogenicity Mice, Rat

Virus Challenge* Macaca Rhesus

Cross-protection test
Mice, Guinea Pig, Rabbit, Rat, 

Sheep

Safety

Singe dose Toxicity/ 
Acute Toxicity

Rat

Active Systemic Anaphylaxis Guinea Pig

Repeat Doses Toxicity
(inc. local irritation)

Rat, Macaca Fascicularis

Reproductive toxicity Rat

PRECLINICAL STUDIES-safety

Copyright © 2001-2020 Sinovac Biotech Ltd.                             CONFIDENTIAL

Summary of the studies

GLP compliance

Studies performed by GLP compliant labs, results pr esented in the following slides.

Virus Challenge test: 
Institute of Laboratory Animal 
Sciences, Chinese Academy of 
Medical Sciences
� National Institution

Other safety tests: 
JOINN Laboratories (Beijing)
� CFDA GLP Certified
� U.S.FDA GLP Inspected
� AAALAC Accredited
� OECD GLP Certified
� Korean MFDS GLP Inspected
� http://www.joinn-lab.com/

*. An animal model which has been successfully developed for COVID-19 vaccine 
evaluation, including hCAE2 mice and Rhesus is employed 
https://www.biorxiv.org/content/10.1101/2020.02.07.939389v3



PRECLINICAL STUDIES-summary safety results
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Single dose and repeated dose toxicity 

� No abnormal changes related to vaccination in those animals when given high dosage 

vaccine was administered alone to otherwise healthy control animals. 

Active Systemic Anaphylaxis

� No allergic reaction was observed after the guinea pigs was injected with high dosage 

vaccine intended for clinical use. 

Reproductive toxicity

� There was no effect on the fertility of parental female and male rats, no toxicity and 

teratogenicity of embryo fetus, and no effect on the growth and development of F1 

generation pups. 
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EFFICACY DATA PRESENTING – Results of Virus Challenge test

PRECLINICAL STUDIES-virus challenge
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EFFICACY DATA PRESENTING – Results of Virus Challenge test

PRECLINICAL STUDIES
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Clinical Study
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3.1 Phase I/II Clinical Trial
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Clinical Study Plan
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• Comprehensive study
• The target population is 6 months old and 

above, covering pregnant women and 
people with preconditions.

• FDA  WHO Guidelines

• ICH GCP Guidelines
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� On the 28th day after immunization with different doses of  vaccine by 0,14 and 0,28 procedures, the effective neutralizing antibody 

seroconversion reached more than 94% in different age groups�

� The neutralizing antibody titers were higher in children and adolescents aged 3-17 years than those in adults aged 18-59 years 

and elderly aged � 60 years.

Phase I/II CT Data – Immunogenicity (Neutralizing antibody 
of Wild Virus)
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Summary of Phase I/II Clinical Trial

• The preliminary data of phase I and II studies among the adults, the elderly and the adolescents 

and children had been obtained. 

• The results showed that the participants vaccinated with medium dose (600SU) and high dose 

(1200SU)  vaccines for 28 days, and then the positive seroconversion rate reached to over 94.1%. 

The above studies showed that the medium dose, high dose and 0,14 and 0,28 procedures can produce a certain level of 

protective antibodies. Considering the urgency of the current pandemic emergency vaccination, the medium dose (600 SU) 

with the 0,14 procedure was selected to enter the phase III clinical trial to explore the basic data of the body protection 

effect in a short time.

NMPA conducted on-site inspections of the phase I/II clinical trials between November 24 and 30, 2020, and  authenticity 

complied.
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3.2 Phase III Clinical Trial (Pivotal Study)
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Study Design of Phase III Clinical Trial

Chile: start from November 27th, 2020

Subjects: Medical staff + General 

population � 1:10�
Size: 3000+ � 18 years old

Turkey� start from Sept. 16th 2020

Subjects: Medical staff + General 

population � 1:10�
Size: 13000+ 18-59 years old

Indonesia: start from August 11th, 2020

Subjects: General population
Size: 1620+ 18-59 years old

The same batch of vaccine (20200412) was carried out in different regions according to the same immunization procedure (0,14 
procedure), which confirmed each other.

Consideration of clinical trial site selection

� Serious pandemic

� Populous

� Possible differences of epidemic strains in 

different regions

Brazil: start from July 21st 2020

Subjects: Medical staff
Size: 13,060+ � 18 years old
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3.3 Phase III Clinical Trial-Efficacy Data
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Demographics characteristics of participants in Brazil
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Study Plan of Phase III Clinical Trial

Primary endpoint

•To evaluate the efficacy of whole course immunizatio n for COVID-19 patients with clinical symptoms and 

confirmed by RT-PCR after two weeks.

•To evaluate the safety of the vaccine within 7 days after each dose.

Secondary endpoint
• To evaluate the efficacy on COVID-19 patients with clinical symptoms and confirmed by RT-PCR two weeks 

after the first dose of immunization

• To evaluate the efficacy on severe COVID-19 cases after two weeks of full-course vaccination.

• To evaluate the safety of 28 days after vaccination.

• To evaluate the efficacy on previously infected subjects after two weeks of full-course vaccination. 

• To evaluate the incidence of severe cases (evaluation of the possibility of VED)
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COVID-19 Case Definition

Fever Shivering Pharyngalgia

Fatigue
Nasal 

congestion or 
runny nose

Body or 
muscle pain

Headache
Nausea or 
vomiting

Diarrhea

Atypical symptoms

Cough

Taste or 
smell 

disorders

Shortness of 
breath 

dyspnea

Typical symptoms Nucleic acid PCR 
Detection

Positive

NMPA  recommended definition: two atypical symptoms or one typical symptom lasting for more than two days 

or COVID-19 imaging features + PCR positive = COVID-19 confirmed cases;

Protocol definition: any symptoms lasting for more than two days + PCR positive = COVID-19 confirmed cases

Copyright © 2001-2020 Sinovac Biotech Ltd.                             CONFIDENTIAL



Definition of moderate and above cases of COVID-19

WHO clinical progression scale
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Patient State Descriptor Score

Uninfected RNA Uninfected; noviral RNA detected 0

Ambulatory mild 
disease

Asymptonmatic; viral RNA detected 1

Symptomatic; independent 2

Symtomatic; assistance needed 3

Hospitalized: moderate 
disease

Hospitalized; no oxygen therapy 4

Hospitalized; oxygen by mask or nasal prongs 5

Hospitalized: severe 
disease

Hospitalized; oxygen by NIV or high flow 6

Intubation and mechanical ventilation,p02/FiO2� 150 or SpO2/FiO2� 200 7

Mechanical ventilation p02/FiO2<150� SpO2/FiO2<200� or vasopressors 8

Mechanical ventilation P02/FiO2<150 � SpO2/FiO2<200 � and vasopressors, dialysis, or
ECMO

9

Dead Dead 10
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Severe            
Hospitalization/ ICU

Moderate             
Hospitalization

Mild
Need medical 
intervention

Very mild
No treatment required

Asymptomatic
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�

�

�

Efficacy on the confirmed cases (Brazilian health care workers)
Efficacy: Grade 6 and above cases (10934 subjects completed two injections and 9823 subjects entered the monitoring period)
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Efficacy on the confirmed cases in Brazil

Case definition

Number of Cases n
(Incidence density/100 persons, year) Efficacy (%)

F 95%CIG
Vaccine Placebo

NMPA definition 85/4953(11.0) 168/4870(22.3) 50.7 (35.9, 62.0)

Protocol definition 80/4953(10.4) 170/4870(22.7) 54.1 (40.1, 64.8)

As of 16th Dec 2020, the 

average follow-up time 

after the 2nd dose was 

70.3 ��� � 25.6 days, and 

the median follow-up 

duration was 73.0 days. 



Efficacy on different subgroups

Subgroups
Cases (n) / Monitored number (N)

Efficacy
& 95%CI'

Vaccine Placebo

Age group

18~59 years old 83 / 4741 164 / 4663 50.66% (35.75%, 62.11%�

60 years old 
and above

2 / 212 4/207
51.11% (-166.93%, 

91.04%)

Interval 
between two 

doses

<21 days 77 / 4184 149 / 4148 49.12% (33.01%, 61.36%)

21-28 days 8 / 769 19/722 62.32% (13.91%, 83.51%)
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Efficacy on the population with precondition

� Precondition had no significant effect on the Efficacy;

� The sample size of some patients is small, which needs further study.
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Efficacy against COVID-19 cases* in Turkey

Treatment 
Arm

Number of 
symptomatic COVID-

19 Cases

Total 
Subject 

Number**
%

Person year 
exposure

Incidance 
rate (/100 

person 
year)

CoronaVac 9 6559 0.14% 283.89 3.17

Placebo 32 3471 0.92% 166.53 19.22

Total 41 10030

Vaccine 
Efficacy
***

83.50%
CI95 (65.42-92.12)

* Based on symptomatic and RT-PCR positive COVID-19 cases after 14 days and more after the 2nd dose
** Number of subjects after 14 days and more after the 2nd dose
*** Based on calculation person x year in the follow up period

Treatment 
Arm

Number of hospitalized 
COVID-19 Cases

Total 
Subject 

Number**
%

Person year 
exposure

Incidance 
rate (/100 

person 
year)

CoronaVac 0 6550 0.00% 283.69 0.00

Placebo 6 3445 0.17% 166.51 3.63

Total 6 9995

Vaccine 
Efficacy
***

100.00%
CI95 (20.33-100.00)



Efficacy against symptomatic COVID-19 cases in Indonesia

Efficacy after 14 days with two doses of vaccination
F Data as of January 11, 2021 G

Cases (n) / Monitored number (N)
(������$

&)*+,-'������

./�)0

1���
��
./0��

����� ���	
 �
�
�
 ��������
�	���
������

A total of 1603 subjects in the Indonesian clinical trial have been completed with two doses of 

vaccination and entered the monitoring period. The monitoring time is 75 days.
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3.4  Phase III Clinical Trial-Safety Data

Solicited Adverse Events
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Phase III CT Data _ Safety� Brazil�
� The overall incidence of adverse reactions was 77.10% in the vaccine group and 66.37% in the placebo group, with local and collective adverse 
reactions as the main;  
� The incidence of local adverse reactions was 62.14% in the vaccine group and 35.32% in the placebo group. The incidence of systemic 
adverse reactions was 58.45% in the vaccine group and 56.91% in the placebo group; 
� The most common symptoms were pain at the inoculation site, headache, fatigue and myalgia;  
� During the monitoring period, there was no severe disease or VED in the vaccine group.
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Headache Fatigue Myalgia Diarrhea Nausea Cough Arthralgia  Chills   
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Phase III CT Data _ Safety� Turkey�

� Based on the safety analysis of 10,216 subjects, and the overall safety of the vaccine was 

favorable. The most frequent adverse events were listed below.

� The incidence rate of fatigue and headache were 9.6% and 6.7% in the vaccine group, 

respectively.
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Phase III CT Data _ Safety (Indonesia)
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The overall safety of the vaccine in 540 
subjects was favorable. From the 
beginning of vaccination to 28 days after 
the two doses of vaccination, the 
incidence of AEs in the vaccine group and 
the placebo group was 71.6% and 71.0%, 
respectively. The incidence of adverse 
events after the first dose and the second 
dose was 60.5% and 51.9% respectively. 
The main AEs were grade 1, and the 
incidence of AEs after the 1st dose and 2nd

dose were 54.3% and 47.9% respectively. 
The main symptoms were pain at the 
vaccination site, and the incidence of pain 
after the first dose and the second dose 
were 33.3% and 30.5% respectively.  
During the monitoring period, there were 
no severe cases of new coronary artery 
disease and no VED.

Interim analysis of Safety Data

'
����� �!"�� �� #�$!���%%�&����&
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(N=133)
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3.5 Phase III Clinical Trial- Bridging clinical trials
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Immunogenicity Data of Bridging clinical (Schedule 0,14)
Immunogenicity and non inferiority in commercial scale versus pilot scale for healthy adults aged 26-45

Immunogenicity and non inferiority in the elderly aged 60 and above compared with healthy adults aged 18-59
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�9C�� ��*29*���D2D*� ��;2E>����28*�

The immunogenicity of the pilot scale and commercial scale vaccines comply with the non inferiority standard, but the 
immunogenicity of the elderly was slightly lower than that of the adults, which did not comply. It suggested the schedule 0,28  
shall be considered for elderly which can achieve higher antibody levels.



Bridging clinical _ Cross neutralization

Sr. 
No.

Strain Code Origin

S
protein61

4

Nucleotide
28144 Neutralization 

antibody
GMT(1� X)

Neutralizing 
antibody 

Seroconvers
ion rate� D/G� � L/S�

1
CZ02� Vaccine 

strain-
Zhejiang 
(Taizhou)

D S 33.7 98.8%

2 WZL Beijing (Xinfadi) G L 17.9 98.8%

3 WGF
Zhejiang 

(Wenzhou)
D S 46.7 100.0%

4 ZJY Britain D L 15.4 97.5%

5 SSH Swizerland G L 21.4 97.5%

6 JWL America D S 21.0 100.0%

7 ZYF Italy G L 20.6 97.5%

8 HAC Italy G L 9.3 80.0%

9 HJL Italy G L 17.2 98.8%

10 ZXZ Spanish G L 15.6 91.3%

11 QHF Spanish G L 14.9 96.3%

12 NOOR Afghanistan D S 11.4 86.3%

� The cross neutralization test was performed on 11 
strains of  isolates from different countries with 
immunized human serum of COVID-19 Vaccine (Vero 
Cell), Inactivated (CZ02 strain). The positive rate was 
between 80%-100% and GMT (1:) of serum antibody 
titer between 9.3~46.7. After immunization with 
COVID-19 vaccine, there was a good cross reaction 
between serum and all strains.

� Recently, the Institute of zoology, Chinese Academy 
of Medical Sciences and CDC of Guangdong 
Province have conducted cross neutralization 
evaluation on the sera of vaccinated patients with 
British and South African strains respectively. The 
evaluation results show that the human sera 
immunized with vaccines can effectively neutralize 
the mutated virus strains imported from Britain and 
South Africa, and the neutralization effect is lower 
than that of domestic virus strains.



• 600SU with the schedule 0,14 was vaccinated by emergency use procedures in the 

three countries, it  showed good safety without vaccine enhancement disease (VED). 

• The overall efficacy of the schedule 0,14 in phase III clinical trial of the emergency use 

was 50.65%, 83.50%, 65.30% in Brazil, Turkey and Indonesia, respectively.

• According to the comprehensive analysis data of clinical trials in Brazil, the efficacy on 

mild cases need medical care was 83.70%, and the efficacy on hospitalized and 

severe cases was 100%; according to the data of clinical trials in Turkey, the efficacy 

on hospitalized cases was 100%.

Summary of Phase III Clinical Study
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Emergency Use
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Emergency Use

• CoronaVac� has been approved for emergency use or conditional 
marketing authorization by 37 authorities.

• Up to April 22, more than 270 million doses have been distributed and 
more than 160 million doses have bee used globally
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