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Abstract 

Objective To analyse sales of fixed-dose combination and single antibiotics in India 
in relation to World Health Organization (WHO) recommendations and national 
regulatory efforts to control antibiotic sales. 

Methods We extracted data on sales volumes of systemic antibiotics in India 
from a market research company sales database. We compared the market share of 
antibiotic sales in 2020 by WHO AWaRe category and for those under additional 
national regulatory controls. We also analysed sales of fixed-dose combinations that 
were: formally approved for marketing or had a no-objection certificate; on the national 
essential medicines list; and on the WHO list of not-recommended antibiotics. 

Findings There were 112 fixed-dose combination and 78 single antibiotics 
marketed in India, accounting for 7.6 and 4.5 billion standard units of total sales, 
respectively. Access, Watch and Reserve antibiotics comprised 5.8, 5.6 and 0.1 billion 
standard units of total market sales, respectively. All additionally controlled antibiotics 
were Watch and Reserve antibiotics (23.6%; 2.9 billion standard units of total sales). 
Fixed-dose combinations on the WHO not-recommended list were marketed in 229 
formulations, with 114 formulations (49.8%) having no record of formal approval or no-
objection certificate. While there were no not-recommended fixed-dose combinations 
on the national list of essential medicines, 13 of the top-20 selling antibiotic fixed-dose 
combinations were WHO not-recommended.  

Conclusion The sale of Watch group drugs, and antibiotics banned or not 
approved, needs active investigation and enforcement in India. The evidence base 
underpinning formal approvals and no-objection certificates for not-recommended 
fixed-dose combinations should be audited.  
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Introduction 

The overuse and misuse of antibiotics contribute to the development of antimicrobial 

resistance, eroding the drugs’ effectiveness.1 Consequently, efforts continue to be made to 

improve antibiotic stewardship internationally and at country and local levels by 

organizations including the World Health Organization (WHO). WHO produced its first 

AWaRe classification in 2017,2 categorizing individual antibiotics as Access (to be widely 

available and affordable), Watch (to be used only for specific indications because their use 

increases the potential for emergence of antimicrobial resistance), and Reserve (for situations 

when all other alternatives have failed). 

India has also taken several steps to tackle antimicrobial resistance.3–6 Initiatives 

include tightening restrictions on the sales of some prescription-only medicines, listed in and 

covered by Schedule H1 of the Drugs and Cosmetics Rules 1945. The restrictions, which 

were inserted into regulations in 2013, cover 33 single antibiotics and, with some exceptions, 

cover preparations which contain those antibiotics.7 Nevertheless, one of the highest rates of 

antibiotic resistance worldwide has been reported for India.8 The infectious disease mortality 

rate in India is 216.4 per 100 000 persons (authors’ calculation based on Global Burden of 

Disease 2019 data for India),9 with an estimated 56 524 neonatal deaths annually attributable 

to sepsis due to antibiotic resistance.10 India has the second highest overall antibiotic 

consumption worldwide, with a 47% increase between 2010 and 2020 from 5 411 to 7 976 

million defined daily doses.11 Greater consumption has been driven by over-the-counter 

availability of cheap antibiotics in the context of weak compliance and enforcement of 

prescription-only regulations.12 

In revising the AWaRe classification in 2019, WHO added a list of not-recommended 

fixed-dose combination antibiotics noting that their use “is not evidence-based, nor 

recommended in high-quality international guidelines. WHO does not recommend their use 

in clinical practice.”2 Fixed-dose combination products comprise two or more drugs 

combined in a fixed ratio of doses and available in a single dosage form. Fixed-dose 

combinations containing more than one antibiotic are effective in some well-studied 

situations, for example tuberculosis treatment. Fixed-dose combinations containing an 

antibiotic plus other non-antibiotic drugs also have proven effectiveness: for example, 

amoxycillin and clavulanic acid, a formulation that prevents bacteria destroying the 

amoxycillin. However, many antibiotic fixed-dose combinations are of unknown 

effectiveness.13 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.22.287908 

Page 3 of 19 

India is the country with the highest number of fixed-dose combination antibiotics 

marketed in the world.14 The central government has responded to long-standing official 

concerns about their proliferation15 and weak regulation,16 with several measures to control 

unapproved fixed-dose combinations (Box 1). These measures include the prohibition of the 

manufacture, distribution and sale (banning) of some fixed-dose combinations before WHO 

published its not-recommended list. 

The primary aim of this study was to examine how sales of antibiotics in India align 

with WHO recommendations and the Indian government’s regulatory efforts. Given the 

importance of essential medicines to satisfy priority population needs, a secondary aim was to 

ascertain the market share of those antibiotic fixed-dose combinations that are included in 

India’s national list of essential medicines published in 2015.29 

Methods 

Data sources 

This descriptive study was based on market sales data for 2020 and official documents. We 

obtained sales data from a data set compiled by the pharmaceutical market research company 

Pharmasofttech, known as PharmaTrac.30 PharmaTrac provides monthly pack-wise values 

and volumes, drug names, dosage forms and strengths of medicine in the Indian 

pharmaceutical market. The data are collected from a sample of 10 000 stockists capturing 

their sales across 30 regions of the country and extrapolated to reflect overall sales in the 

private market. Costs of medicines in India are primarily covered by out-of-pocket payments 

although the situation has been improving since 2013. According to the national health 

account estimates for India, private expenditure on medicines at retail pharmacies was around 

1503.3 billion Indian rupees (INR), 90% of the total expenditure on medicines of INR 1666.3 

billion in 2013–201431 and had fallen to around 69% (INR 1164.0/INR 1676.5 billion) by 

2017–2018.32 Data on public medicine procurement were not publicly available at the 

national level. 

Official documents comprised the 2019 WHO list of AWaRe group antibiotics and 

not-recommended fixed-dose combinations;2 the additional Indian regulations on the sales of 

some prescription-only medicines published in 2013 (Schedule H1);7 and documents 

published by the Indian authorities. These documents specify fixed-dose combinations of: 

(i) drugs approved for marketing;33 (ii) drugs given a no-objection certificate;27,28 (iii) drugs 
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prohibited from manufacture;24,25,34 and (iv) drugs in India’s national list of essential 

medicines published in 2015.29 

In the official documents, we identified and extracted information on systemic 

antibiotics. We excluded antimicrobial fixed-dose combinations that did not include any 

antibiotic, such as antivirals, antifungals and fixed-dose combinations indicated for 

tuberculosis where there is a well-established evidence base for use. We excluded topical 

preparations, kits and combi-kits (packaging including two or more medicines to be used 

concomitantly). We included fixed-dose combinations comprising at least one antibiotic; 

combinations of two or more antibiotics and combinations of an antibiotic with another 

antimicrobial (dual antimicrobials).  

Raw data for the study can be accessed through AIOCD Pharmasofttech AWACS 

Pvt., a joint venture of All Indian Origin Chemists & Distributors Ltd (AIOCD Ltd) and 

Trikaal Mediinfotech Pvt. Ltd.35 

Data analysis 

We converted volumes of sales of antibiotics ‒ which are reported as number of packs ‒ to 

standard units, where one standard unit was one tablet or capsule, one injection vial or one 

bottle of oral medicine. For example, if 100 packs of 10 tablets each of a medicine were sold 

in the marketplace, we computed that 1000 standard units (100 × 10 tablets) had been sold. 

We combined the sales volume data and the data extracted from the official 

documents with WHO recommendations. We assigned the AWaRe category of fixed-dose 

combinations according to the antibiotic in the highest AWaRe category; for example, 

combinations of an Access antibiotic with a Watch antibiotic were assigned to the Watch 

category. When sales volume levels are low, PharmaTrac groups products according to an 

antibiotic, an antibiotic class or a therapeutic group. Antibiotic classes that span more than 

one AWaRe category (such as cephalosporins) or therapeutic groups (such as antidiarrhoeal 

drugs) could not be assigned an AWaRe category; we classified these drugs as Unclassified. 

The listings of drugs approved by the central regulatory authority, drugs with a no-

objection certificate and drugs on the national list of essential medicines are for formulations 

of fixed-dose combinations with specific dosage forms and strengths. If a tablet was specified 

as approved, then we coded all types of tablets as approved. If a form of tablet was specified 

(such as sustained release), then we coded only the specified form of tablet as approved, 

while other types (such as film-coated tablets) were coded as not approved. We followed the 
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same approach for strengths; for example, if only the strength 500 mg and 125 mg was 

approved, we only coded this strength as approved and other strengths as not approved. For 

the purpose of the analysis, we grouped identified formulations of fixed-dose combinations 

according to active ingredients, irrespective of salt form. Lactic acid, lactobacillus, lactic acid 

bacillus and Lactobacillus acidophilus were considered equivalent. We searched the sources 

for alternative spellings (such as amoxicillin, amoxycillin; or sulbactam, sulbactum, 

salbactum). For some drugs, the PharmaTrac data set did not provide information on strength, 

or grouped products according to an antibiotic class or therapeutic group. In these cases we 

could not determine the national regulatory authority approval and national list of essential 

medicines listing; we therefore defined these drugs as Undetermined. 

We calculated the number of antibiotic drugs sold, the volume sold and the percentage 

market share for all antibiotic fixed-dose combinations and single drugs in the Indian 

marketplace by Access, Watch and Reserve groups and by additionally controlled listing 

(Schedule H1). We then analysed sales volume data for fixed-dose combinations that were 

(i) on the WHO not-recommended list; (ii) formally approved by the national regulatory 

authority or de facto approved through a no-objection certificate; (iii) banned; and (iv) on the 

national list of essential medicines 2015. 

Results 

In 2020, 12.1 billion standard units of systemic antibiotics were sold in India. There were 78 

single antibiotics and 112 fixed-dose combination antibiotics on the market, accounting for 

62.7% (7.6 billion standard units) and 37.3% (4.5 billion standard units) of total antibiotic 

sales (12.1 billion standard units), respectively. Dual antimicrobials accounted for 61.6% 

(69/112) of fixed-dose combinations in 2020. Full data for all the results are in the authors’ 

data respository.36 

WHO AWaRe groups  

Based on the 2019 WHO AWaRe classification,2 we determined that Access, Watch and 

Reserve antibiotics accounted for 47.9% (5.8 billion standard units), 46.7% (5.6 billion 

standard units) and 1.0% (0.1 billion standard units) of sales, respectively. 

Of the 78 single antibiotics sold, 50 were Watch group and 9 were Reserve. The 

market share of Watch single antibiotics was 34.1% (4.1 billion standard units of all 

antibiotic sales), exceeding that of the Access group drugs (27.7%; 3.3 billion standard units). 
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The market share of Reserve single antibiotics was 1.0% (0.1 billion standard units) 

(Table 1).  

Among the 112 fixed-dose combination antibiotics marketed, 70 were Watch group 

and 3 were Reserve. The market share of sales Access group combinations (20.2%; 2.4 

billion standard units) exceeded the Watch group combinations (12.7%; 1.5 billion standard 

units). The market share of Reserve group combinations was small, with only 3 combinations 

marketed in this category: cefixime and linezolid (Watch and Reserve); cefuroxime and 

linezolid (Watch and Reserve); and ceftazidime and avibactam (Reserve). 

We found that 21 single antibiotics marketed were on the additionally controlled list 

(Schedule H1), accounting for 17.3% (2.1 billion standard units) of antibiotic sales. Apart 

from one drug classified as Reserve (faropenem), all were classified as Watch.36 A total of 38 

Watch and Reserve single antibiotics marketed in India were not included in or covered by 

the additionally controlled drug list.  

There were 41 combinations of 13 additionally controlled antibiotics marketed, 

accounting for 6.4% (0.8 billion standard units) of the antibiotic market. Apart from two 

Reserve fixed-dose combinations (cefixime and linezolid; ceftazidime and avibactam), all 

were classified as Watch.36 However, 34 Watch and Reserve fixed-dose combinations 

marketed were not covered by the additionally controlled drug listing. 

WHO not-recommended status 

Of the 103 not-recommended fixed-dose combination antibiotics listed by WHO, 57 were 

marketed in India in 2020, comprising 41.5% of total antibiotic fixed-dose combination sales 

(1.9/4.5 billion standard units).36 Thirteen of the top 20 selling fixed-dose combination 

antibiotics were on the WHO not-recommended list (Table 2). These drugs comprised 37.9% 

of total antibiotic fixed-dose combination sales (1.7/4.5 billion standard units) and were 

mostly dual antimicrobials (8/13 formulations) and Watch antibiotics (10/13 formulations). 

Cefpodoxime and ofloxacin was the only combination for which all marketed formulations 

had a record of formal regulatory authority approval (1/1 formulation). The remaining 19 

fixed-dose combinations were available in numerous unapproved formulations. 

Overall, WHO not-recommended fixed-dose combinations were a much higher 

proportion of Watch antibiotics than fixed-dose combinations not included on the WHO list 

(Fig. 1). Moreover, two of the three marketed Reserve fixed-dose combinations were WHO 

not recommended (cefixime and linezolid; cefuroxime and linezolid). 



Publication: Bulletin of the World Health Organization; Type: Research 
Article ID: BLT.22.287908 

Page 7 of 19 

Indian regulatory status 

The WHO not-recommended list and government banning orders apply to combinations, 

whereas Indian regulatory authority formal approvals and no-objection certificates are in 

reference to specific formulations. More than half of the formulations marketed (58.0%; 

229/395 formulations) were of WHO not-recommended combinations (Table 3). These drugs 

related to 57 combinations on the not-recommended list and accounted for 41.5% of 

antibiotic fixed-dose combination sales (1.9/4.5 billion standard units).36 Of the 229 not 

recommended formulations: 63 (27.5%) formulations had a record of formal central approval; 

15 (6.6%) formulations had been given a no-objection certificate; 37 (16.2%) formulations 

had been banned; and 114 (49.8%) formulations had no record of approval, no-objection 

certificate or ban.36 Of 166 formulations of other fixed-dose combinations, 32 (19.3%) had a 

record of formal central approval; 7 (4.2%) had been given an no-objection certificate; 8 

(4.8%) had been banned; and 119 (71.7%) formulations had no record of approval, no-

objection certificate or ban.36 

In the antibiotic fixed-dose combination market, approved formulations (formal 

central approval plus no-objection certificate) accounted for 65.9% of total sales volume 

(3.0/4.5 billion standard units): 32.2% (1.5 billion standard units) for not recommended fixed-

dose combinations and 33.7% (1.5 billion standard units) for other fixed-dose combinations. 

Banned formulations accounted for 0.2% of sales volume (< 0.1/4.5 billion standard units). 

However, 15.4% of sales (0.7/4.5 billion standard units) were of formulations without a 

record of approval (or ban). For the remaining 18.5% (0.8/4.5 billion standard units), it was 

not possible to determine whether approvals had been obtained. 

The 2015 Indian national list of essential medicines does not include any formulations 

of WHO not-recommended combinations. A total of 17 formulations of fixed-dose 

combinations (12 Access and 5 Watch formulations) listed as essential in India were 

marketed, with a market share of 26.7% (1.2/4.5 billion standard units). 

Discussion 

Private market sales of systemic antibiotics in India were vast. We found that combinations 

not recommended by WHO accounted for 41.5% of sales of fixed-dose combinations and 

were predominately Watch group combinations. Another major finding is that 236 out of 395 

formulations of fixed-dose combinations were marketed without formal central approval, 

accounting for 15.4% of fixed-dose combination sales. Mirroring previous literature,38 we 
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found higher sales of Watch single antibiotics compared with Access single antibiotics, while 

the overall sales of Access antibiotics slightly exceeded sales of Watch antibiotics. This 

finding differs from an analysis of 2015 data, based on a different data set and method, which 

showed overall sales being dominated by Watch antibiotics.39 

Before WHO introduced its AWaRe classification, India had already taken steps to 

regulate sales of antibiotics including single and fixed-dose combination antibiotics. In 

addition to prescription-only status, these regulations require a package warning and mandate 

pharmacists to keep records of the prescriber, patient and drug dispensed (Schedule H1). 

Previous research found this intervention was effective in reducing sales.40 However, the 

regulations do not include all antibiotics categorized as Watch and Reserve by WHO. Single 

and fixed-dose combination antibiotics falling under the additionally controlled list accounted 

for 23.62% (17.26% single drugs + 6.36% fixed-dose combinations; 2.9 billion standard 

units) of antibiotic sales in 2020 compared with the 47.8% (5.8 billion standard units) market 

share attributed to Watch and Reserve antibiotics. Compared with Access antibiotics, Watch 

and Reserve agents have a higher risk of inducing resistance in bacterial pathogens.2 Adding 

all Watch and Reserve antibiotics to the regulations could therefore potentially reduce their 

use. However, while the AWaRe classification has been updated biennially since 2017, 

changes to the Indian regulations follow a legislative process and only two (non-antibiotic) 

drugs have been added since 2013. 

To tackle the proliferation of fixed-dose combinations which have been given 

manufacturing licences by individual states in India before prior approval for marketing from 

the central regulator,41 the government banned many combinations, including some antibiotic 

fixed-dose combinations listed as not recommended by WHO. However, some WHO not-

recommended combinations have either been previously approved by the central regulator or 

assessed as rational and given a no-objection certificate to allow their continued marketing. 

Information needs to be published on the evidence base which underpins approvals in India 

and the WHO not-recommended list of antibiotics. In India, many antibiotic fixed-dose 

combinations which are pharmacologically related to those on the not-recommended list are 

marketed. 

Many fixed-dose combinations banned by the government continued to be marketed 

in India. For instance, two of the three Reserve fixed-dose combinations on the market are 

WHO not recommended (cefixime and linezolid; cefuroxime and linezolid). Although neither 

of these drugs had a record of prior central approval, and both were banned in 2018, there 
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was still evidence of sales in 2020. This finding aligns with a study in India examining 14 of 

26 fixed-dose combinations banned in September 2018 which found that while sales 

decreased following the ban, some fixed-dose combinations remained on the market in 

significant volumes and sales of pharmacologically related, but not-banned fixed-dose 

combinations, increased.42 

Although the recent initiatives in India led to banning orders and de facto approvals 

through no-objection certificates, many antibiotic combinations in the market remain 

unapproved. 

Our detailed analysis of information on regulatory status of fixed-dose combinations 

in India collated from various official documents was restricted to publicly available 

documents. Limitations of the study arise from the quality of market sales data that include 

misreported or missing data on strengths of marketed formulations. We could not determine 

approval status for almost one-fifth of sales volume in 2020 because of missing data 

(strengths of formulations) and due to sales being recorded according to antibiotic or 

therapeutic class rather than formulation. Further analysis of the undetermined category could 

identify antibiotics which may have been approved, although our sensitivity analysis of 

formulations with missing strengths shows these drugs accounted for less than 1% of market 

volume. 

Several policy implications arise from the results. First, there is a need for greater 

transparency and review of antibiotic fixed-dose combinations marketed in India. Indian 

authorities should review the evidence for marketed formulations of combinations not 

recommended by WHO but which have a record of central approval or no-objection 

certificate.36 In view of the size of the Indian antibiotic market and country’s antibiotic 

resistance profile, the Indian authorities and WHO should consult to understand and 

potentially evolve each other’s position. The results of the review and consultation should be 

published.  

Second, the effectiveness and enforcement of the regulatory process in India needs to 

be strengthened. The reasons for the high sales of Watch antibiotics need to be investigated 

by the Indian authorities. Including all Watch and Reserve antibiotics in the additionally 

controlled drugs Schedule H1 should be considered. Unapproved and banned formulations 

must be removed from the market. In line with the views of a former Joint Secretary in the 

health ministry,43 criminal proceedings should be considered against the manufacturers of 
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formulations marketed in 2020 without a record of prior central approval in circumstances 

where such approval was legally required but had not been granted. Proceedings should also 

be considered where banned antibiotic fixed-dose combinations remain on the market. 

Third, given that antimicrobial resistance is a global concern, there is a need to 

intensify international collaboration on antibiotic fixed-dose combination assessments. 

Initiatives could include evaluations of safety and efficacy and of antimicrobial resistance 

potential, and to regulate manufacture and sales of fixed-dose combinations, as recommended 

in a review of the fixed-dose combination amoxycillin and cloxacillin.13 A study of antibiotic 

fixed-dose combination consumption in 75 countries reiterated these views, adding that the 

rationale for fixed-dose combination use also needed to be explored.14 Common methods for 

assessment of fixed-dose combinations, taking account of infection priorities and resistance 

profiles, should be developed collaboratively and made publicly available. These measures 

could draw on initiatives such as the European Union’s Medicines for All initiative44,45 and 

the United States Food and Drug Administrations’ PEPFAR-linked review.46 WHO’s not-

recommended list is an important guidance step, but the methods by which included fixed-

dose combinations were selected and the evidence supporting the listing should be publicly 

available, similar to those of the AWaRe classification.47 
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Box 1. Summary of measures to control unapproved fixed-dose combinations 
in India, 2020 

India has a federal system of government, with drug regulatory functions divided 
between central and regional authorities. Regional authorities (states and union 
territories) grant licences for manufacturing, selling and distributing drugs. Before 
manufacturing licences for new drugs can be granted, including those that meet the 
definition of a fixed-dose combination, manufacturers must have obtained prior 
approval from the central regulatory authority, the Central Drugs Standard Control 
Organization headed by the Drugs Controller General (India), for a period of 4 years. 

In March 201617 (and June 2017)18 the government issued official notifications banning 
many fixed-dose combinations which had been licensed for manufacture without prior 
central approval, following the recommendations of an ad hoc technical assessment 
committee set up by the Ministry of Health and Family Welfare (Kokate committee).19–

21 The March 2016 bans were immediately suspended after a successful challenge by 
representatives of the pharmaceutical industry in the Delhi High Court. On appeal, the 
banned drugs were remitted by the Supreme Court in December 2017 for 
reassessment by the Drugs Technical Advisory Board,22 the statutory adviser to 
central and state governments on technical matters arising out of the Indian 1940 
Drugs and Cosmetics Act. The fixed-dose combinations were then reassessed by a 
Drugs Technical Advisory Board subcommittee23 and fresh bans followed in 
September 2018.24 Yet more fixed-dose combinations were banned in January 201925 
following the recommendations of another Drugs Technical Advisory Board sub-
committee which had reported publicly in 2015.26 

Alongside bans, the central regulatory authority has since 2015 also issued no-
objection certificates for many antibiotic and other fixed-dose combinations which had 
been evaluated as rational by the Kokate committee.27,28 It appears that manufacturers 
with state licences are entitled to apply for no-objection certificates which, when 
issued, would amount to de facto or effective approval of the formulations, despite the 
absence of a formal central approval. 
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Table 1. Sales volume and market share of Access, Watch and Reserve single drugs and fixed-dose combinations of 
systemic antibiotics, India, 2020 

Formulations WHO AWaRe groupa 
All  Access  Watch  Reserve  Unclassifiedc 

Total no. of 
drugs 

marketed 

Total sales 
volume, 

billions of 
standard 

units 

No. of drugs 
marketed 

Sales volume, 
billions of 

standard units 
(% of all) 

No. of drugs 
marketed 

Sales volume, 
billions of 

standard units 
(% of all) 

No. of drugs 
marketed 

Sales volume, 
billions of 

standard units 
(% of all) 

No. of drugs 
marketed 

Sales volume, 
billions of 

standard units 
(% of all) 

Single drugs 78 7.6  21 3.3 (27.7)  50b 4.1 (34.1)  9b 0.1 (1.0)  0 0 (NA) 
Fixed-dose 
combinations 

112 4.5  39 2.4 (20.2)  70 1.5 (12.7)  3 < 0.1(< 0.1)  NA 0.5 (4.4) 

Total NA 12.1  NA 5.8 (47.9)  NA 5.6 (46.7)  NA 0.12 (1.0)  NA 0.5 (4.4) 

NA: not applicable; WHO: World Health Organization. 

a Based on WHO AWaRe antibiotic stewardship classification, 2019.2 

b Two antibiotics were counted under both Watch and Reserve groups because their AWaRe classification is dosage-form specific: fosfomycin oral (Watch), fosfomycin 
parenteral (Reserve); minocycline oral (Watch), minocycline parenteral (Reserve) 

c Unclassified antibiotics included data grouped by PharmaTrac as antibiotic classes and therapeutic groups, where it was not possible to assign an AWaRe category 

Data source: Sales volumes were from the Pharmasofttech (PharmaTrac) database, 2020.30 
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Table 2. Profile of top-20 selling fixed-dose combinations of systemic antibiotics, India, 2020 
Fixed-dose combinations Sales volume, 

millions of 
standard units (% 

of all) 

Dual 
antimicrobial 

WHO 
AWaRe 
groupa 

WHO not-
recommended 

listb 

No. of formulations marketed 
Total Approvedc No-objection 

certificated 

Amoxycillin and clavulanic acid 1225.9 (27.3) No Aware No 42 19 0 
Ampicillin and cloxacillin 431.4 (9.6) Yes Aware Yes 10 0 3 
Ofloxacin and ornidazole 314.2 (7.0) Yes Watch Yes 29 1 0 
Cefixime and ofloxacin 278.4 (6.2) Yes Watch Yes 11 6 0 
Doxycycline and lactobacillus 227.0 (5.0) No Aware No 3 2 No 
Trimethoprim and sulfamethoxazole 214.7 (4.8) Yes Aware No 5 1 0 
Cefpodoxime and clavulanic acid 161.9 (3.6) No Watch Yes 17 7 No 
Amoxycillin and cloxacillin 88.4 (2.0) Yes Aware Yes 8 0 No 
Ampicillin and dicloxacillin 82.2 (1.8) Yes Aware Yes 3 0 2 
Ciprofloxacin and tinidazole 77.8 (1.7) Yes Watch Yes 4 0 2 
Norfloxacin and tinidazole 71.7 (1.6) Yes Watch No 3 1 1 
Cefixime and clavulanic acid 61.5 (1.4) No Watch Yes 12 2 No 
Cefpodoxime and ofloxacin 49.4 (1.1) Yes Watch Yes 1 1 0 
Ceftriaxone and sulbactam 47.9 (1.1) No Watch Yes 6 5 No 
Cefuroxime and clavulanic acid 47.4 (1.1) No Watch Yes 9 5 No 
Ceftriaxone and tazobactam 37.7 (0.8) No Watch Yes 6 5 No 
Ofloxacin and metronidazole 30.0 (0.7) Yes Watch No 10 0 No 
Piperacillin and tazobactam 27.4 (0.6) No Watch No 3 3 1 
Cefixime and dicloxacillin and 
lactobacillus 

25.8 (0.6) Yes Watch Yese 7 0 No 

Ofloxacin and flavoxate 21.1 (0.5) No Watch No 1 0 No 

WHO: World Health Organization. 

a Based on WHO AWaRe antibiotic stewardship classification: Access (to be widely available and affordable), Watch (to be used only for specific indications because their use 
increases the potential for emergence of antimicrobial resistance) and Reserve (for the situations when all other alternatives have failed).2 

b Based on WHO list of fixed-dose combination antibiotics. Not recommended for use in clinical practice.2 

c Based on lists of drugs with Indian Central Drugs Standard Control Organization approval.33,37  

d Based on lists of drugs with no-objection certificates.27,28 “No” signifies that no formulations of the particular fixed-dose combination were given a no-objection certificate, while 
“0” signifies that some formulations of the fixed-dose combination were given a no-objection certificate but none of them were marketed. 

e Cefixime and dicloxacillin is WHO not-recommended. We considered cefixime and dicloxacillin and lactobacillus to be also not-recommended although this combination itself 
is not listed as WHO not-recommended. 

Notes: Total sales volume was 4497.3 million standard units. Sales volumes were from the Pharmasofttech (PharmaTrac) database, 2020.30 
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Table 3. Sales volume and market share of fixed-dose combination antibiotics, by not-recommended and regulatory 
status, India, 2020 
Formulations All fixed-dose combinations  WHO not-recommended fixed-

dose combinationsa 
 Other fixed-dose combinations 

No. of 
formulations 

marketed 

Sales volume, 
billion standard 
units (% of all) 

No. of 
formulations 

marketed 

Sales volume, 
billion standard 
units (% of all) 

No. of 
formulations 

marketed 

Sales volume, 
billion standard 
units (% of all) 

Total > 395 4.5 (100.0)  > 229 1.9 (41.5)  > 166 2.6 (58.5) 
Known 
formulations  

395 3.7 (81.5)  229 1.8 (40.7)  166 1.8 (40.8) 

Approvedb 117 3.0 (65.9)  78 1.5 (32.2)   39 1.5 (33.7) 
Banned 42 < 0.1 (0.2)  37 < 0.1 (0.2)  5 < 0.1 (0.1) 
Not approved 
or banned  

236 0.7 (15.4)  114 0.4 (8.3)  122 0.3 (7.1) 

Undeterminedc NA 0.8 (18.5)  NA < 0.1 (0.7)  NA 0.8 (17.7) 

NA: Not applicable; WHO: World Health Organization. 

a Based on WHO list of fixed-dose combination antibiotics. Not recommended for use in clinical practice.2 

b Drugs with Indian Central Drugs Standard Control Organization approval plus no-objection certificate. 

c Undetermined drugs include data grouped by PharmaTrac as antibiotic classes and therapeutic groups, where it was not always possible to determine which group to assign 
the data.  

Data source: Sales volumes were from the Pharmasofttech (PharmaTrac) database, 2020.30 
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Fig. 1. Sales volume of fixed-dose combination antibiotics, by WHO AWaRe 
groups and not-recommended status, India, 2020 

 
WHO: World Health Organization. 

Note: Sales volumes were from the Pharmasofttech (PharmaTrac) database, 2020.30 The AWaRe antibiotic 
stewardship classifies drugs as: Access (to be widely available and affordable), Watch (to be used only for 
specific indications because their use increases the potential for emergence of antimicrobial resistance) and 
Reserve (for the situations when all other alternatives have failed). Not-recommended drugs are fixed-dose 
combination antibiotics not recommended for use in clinical practice.2 Drugs included in the undetermined group 
are drugs grouped by PharmaTrac as antibiotic classes and therapeutic groups, where it was not always possible 
to determine WHO not-recommended status. 

 


