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ABSTRACT

Background: Considering the interplay of multiple factors involved in regulatory drug approvals, commercial market
launching, patent regulations and drug pricing regulations on the accessibility to new antimicrobial drugs, their
affordability and availability and the consequent impact on efforts to tackle antimicrobial resistance (AMR), it is
prudent to examine the regulatory approvals of new antimicrobial drugs and their availability in India compared to U.
S. Food and Drug Administration (USFDA).

Methods: This was a cross-sectional study conducted in Achutha Menon Centre for Health Science Studies, Sree
Chitra Tirunal Institute for Medical Sciences and Technology, Thiruvananthapuram, Kerala, India between January
2025 and December 2025. Information on new antimicrobial agents (AMAs) approved for marketing by USFDA and
CDSCO during the period 1970 to December 2025 were sourced from their respective websites.

Results: The number of antimicrobials approved in India is considerably less compared to U. S. (74.0%-182/246) vs
(90.7%-223/246). Antibacterials comprise about 52.2% (95/182) total AMA approvals, antivirals 27.5% (50/182).
About 27.5% (36/131) antibacterials not approved in India vs 9.9% (13/131) in U. S. About 25.4% (17/67) antivirals
not approved in India vs 4.5% (3/67) in U. S. About three fourth (72.3%-115/159) CDSCO approvals were delayed
compared to FDA approvals. More than three fourth (76.6%) antivirals (36/47), (73.2%) antibacterials (60/82), (80%)
anti TB drugs (4/5), (100%) antifungals (10/10), (40.0%) antimalarials (2/5)-CDSCO approval delayed. Median delay
in CDSCO approval among antimicrobials approved after FDA approval was 4.0 years. The median delay was 5.0
years for antibacterials, 3.0 years for antifungals, 3.0 years for antivirals, and 9.0 years for anti-tuberculosis drugs.
Conclusions: Along with a decrease in the number of new antimicrobial approvals in India, there appears to be delays
in regulatory approval of antimicrobials as well when compared to USFDA. A reduction in the number of
antimicrobials approved per year in India compared to U. S. may be interpreted as a reduction in the number of new
antimicrobials submitted by pharmaceutical companies for CDSCO approval or increased time taken for the
regulatory approval.
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INTRODUCTION

Antibiotic  resistance is an anticipated natural
phenomenon developing as a consequence of exposure of
microbes to antibiotics over a period of time.! It may be
considered as an adaptive response of microbes to
deleterious environments.” Nonetheless, the use or rather

misuse of antibiotics has culminated in the emergence of
AMR as a major public health threat with predicted
disastrous consequences in future.> A large part of this
apprehension is owing to the absence of new antibiotics
in developmental pipeline. Explanations offered for the
lack of development of antibiotics are numerous but the
political economy behind development and marketing of
drugs might provide us with some clues.
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Antimicrobials as a group are drugs required for the
treatment of infectious diseases which is largely
considered a third world problem.* A significant
proportion of the population in these countries is below
poverty line and therefore the overall purchasing power
would be weaker.> A major share of the health care
expenses in such countries, particularly those with weak
public health care systems is out of pocket expenditure
and they constitute the largest public health expenditures
after personnel costs.® Also, in order to make drugs
affordable, these countries resort to drug pricing controls
and as such have weak patent barriers.” Even though they
might be a party to trade-related aspects of intellectual
property rights (TRIPS) agreement, the developing
countries take advantage of the various flexibilities of
TRIPS to ensure affordability of drugs for its citizens.®
Thus, the incentives for a pharmaceutical company for
developing drugs whose primary market will be the
developing countries is limited.

Newly developed drugs enter markets of developed
countries immediately after their approval whereas they
are ecither not launched in developing countries or are
launched after a considerable delay.'*!'> Multiple factors
such as regulatory drug approvals, commercial market
launching, patent regulations and drug pricing regulations
impact accessibility, affordability and availability of new
AMAs and efforts to tackle AMR. Hence it is prudent to
examine the regulatory approvals of new AMAs and their
availability in India compared to USFDA. The results of
this study may contribute to understanding new
antimicrobial approval patterns in India.

METHODS

This was a cross-sectional study conducted in Achutha
Menon Centre for Health Science Studies, Sree Chitra
Tirunal Institute for Medical Sciences and Technology,
Thiruvananthapuram, Kerala, India between January 2025
and December 2025. Information on new AMAs
approved for marketing by USFDA and CDSCO during
the period 1970 to December 2025 were sourced from
their respective websites.!®!7 US FDA website provides
details including drug name, active ingredients, strength,
dosage form/route, marketing status, approval dates and
history, letters, labels, reviews and therapeutic
equivalents. The CDSCO website provides information
on drug name, strength, indication and date of approval.
FDA approval was chosen as the comparator for CDSCO
approval because U. S. has become the country of choice
for new drug launches and hence a reliable estimate of the
time difference and pattern of drug approvals can be
obtained. Only approvals of oral or injectable new
molecular entities were considered for this examination as
AMR is primarily observed on systemic use. Information
relating to the name of the approved drug, indication and
date of marketing approval was obtained from the data
available in websites. For drugs which were approved
during 1970 to December 2025 by either of the regulatory
agencies but whose respective date of approval could not

be sourced from the data of drugs approved during 1970
to December 2025, details of approval were sourced from
data of drugs approved before 1970, from respective
websites. New antimicrobials in this study, refers to
products that contain active moieties that have not been
approved by FDA or CDSCO previously, either as a
single ingredient drug or as part of a combination
product. Combination agents or (Fixed drug
combinations) FDCs was considered as new AMA only if
at least one of the components have not been previously
approved. Topical AMAs and AMAs for veterinary use
were excluded. For analysis purpose, anti-TB
(antituberculosis) drugs are analyzed separately from
antibacterial drugs and antimalarials were analyzed
separately from antiprotozoals.

RESULTS

A total of 246 antimicrobial agent approvals by either
USFDA or the Central Drugs Standard Control
Organization (CDSCO) was examined in this study. Of
these 223 (90.65%) AMAs were approved by FDA and
182 (73.98%) were approved by CDSCO. Overall,
64.63% (159/246) AMAs were approved by both FDA
and CDSCO while 9.35% (23/246) AMAs were not
approved by FDA and 25.2% (62/246) were not approved
by CDSCO till date (31 December 2025).

Out of 246 antimicrobials included in this analysis, the
largest category were antibacterials (53.25%-131/246)
followed by antivirals (27.23%-67/246). Antiprotozoals,
antimalarials, anti TB drugs and anthelminthics together
accounted for the remaining proportion (Table 1).

Across categories of AMAs, approval by both regulatory
agencies was most common for antivirals and antifungals.
A large proportion of antibacterials were not approved by
CDSCO compared to FDA. Among antimicrobials
approved by both agencies (n=159), CDSCO approvals
were granted ahead of FDA approval for 36 (22.6%)
agents whereas approvals were delayed compared to FDA
approvals for 115 agents (72.33%).

Time-lag analysis was performed for 159 AMAs
approved by both FDA and CDSCO. Median differences
between FDA and CDSCO approvals varied across
antimicrobial categories (Table 2). The overall median
time difference in FDA and CDSCO AMA approvals was
4.0 years. When CDSCO approvals were granted ahead
of FDA approval, the median time difference was 5.5
years. When CDSCO approvals followed FDA approval,
the median time difference was 4.0 years. Among
antibacterial agents, the median difference was 5.0 years,
with similar median values observed for approvals
granted earlier and later by CDSCO. CDSCO approvals
of all antifungals approved by both agencies were delayed
relative to FDA approval with a median delay of 3.0
years. The number of antimalarials and anti-tuberculosis
drugs were small and larger time differences were
observed in these categories.
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Table 1: Approval status of categories of antimicrobials.

\ Category of AMA, (N) Not approved by FDA (%) Not approved by CDSCO (%) Approved by both (%)

Anthelminthic (7) 0 (0) 2 (28.6) 5(71.4)

Anti TB (6) 1(16.7) 0 (0) 5(83.3)

Antibacterial (131) 13 (9.9) 36 (27.5) 82 (62.6)

Antifungal (15) 1(6.7) 4(26.7) 10 (66.7)

Antimalarial (10) 3 (30.0) 2 (20.0) 5 (50.0)

Antiprotozoal (10) 2 (20.0) 3(30.0) 5 (50.0)

Antiviral (67) 3 (4.5) 17 (25.4) 47 (70.1)

Total (246) 23 (9.3) 64 (26.0) 159 (64.6)

Table 2: Median time difference between FDA and CDSCO approvals by antimicrobial category.

.. . Drugs approved Median time . Median delay when
I;I;Zgr;‘cyroblal by both CDSCO difference ﬁ;ﬁ?:e:;:grzgjl(lif?esﬁs()) CDSCO approved
and FDA, (N in years)* later (in years

All antimicrobials 159 4.0 5.5 4.0

Antibacterials 82 5.0 5.0 5.0

Antivirals 47 3.0 4.0 3.0

Antifungals 10 3.0 - 3.0

Antimalarials 5 8.0 3.0 33.5

Anti-TB drugs 5 15.0 18.0 9.0

*Absolute median difference between FDA and CDSCO approval years. -indicates that no drugs in that category received CDSCO

approval earlier than FDA approval.

DISCUSSION

Markets in developed countries encourage the
development of drugs for the treatment of non-
communicable diseases (NCDs) which are their primary
health concern.'® NCDs require lifelong treatment and as
such profits earned on these are huge when compared to
antimicrobials which are given as a short course of few
days.'” Furthermore, developed countries have strict
patent regulations, reimbursement programs and high
willingness to pay. Drug prices in U. S. are the highest in
the world, and this enables the pharmaceutical companies
to recover more than their drug development costs.?

The Indian pharmaceutical market scenario is quite
unique when compared to other developing countries.
From the absence of any pharmaceutical patent barriers in
the early 1970s to being a signatory of TRIPS in 1995,
the country has gone through a major market
transformation.?’ The pharmaceutical market in India
consists of major multinational corporations who have
research and development wings as well as branded
pharmaceuticals in their portfolio, and indigenous
pharmaceutical companies who mostly concentrate on
branded generics or generics.? In the years before 2005,
well before India officially started recognizing patent
applications, India was a large supplier of generic drugs
to the developing countries at cheap affordable prices.?
Speculations are rife that pharmaceutical patenting
regulations and colluding India to agree to TRIPS
arrangements were largely aimed at curbing the generic
drug market principally supported by Indian
pharmaceuticals.?* Nevertheless, in spite of apprehensions

predicting post TRIPS hike in pharmaceutical prices, the
country seems to have fared well in that arena.* Rather
the concerns appear to have taken another perturbing
direction of delayed launch of new drugs which deserves
significant attention in the background of emergence of
AMR as a public health concern.

Curbing the development of AMR requires a multifaceted
approach, including examining the circumstances of their
use, ensuring their judicious use, monitoring dispensing
to ensure judicious use, and educational and managerial
interventions.”* Along with those efforts towards
encouraging development of new antimicrobials to tackle
the emerging AMR is necessary.!? Also, the development
and approval of new antimicrobials need not necessarily
mean that it translates into their availability to the needy
in developing countries, given the patent barriers and
drug pricing controls in these countries which reduce the
profit quotient to the developer. Launch of a new drug in
a market is a decision which occurs only when a
pharmaceutical company considers the launch as a
financially profitable venture. Financial profitability plays
the most important part in the decision, and the profit has
to justify the drug launch costs which include regulatory
costs as well as marketing costs.?

Launch of a new drug in a country is also controlled by
many factors such as demand and size of the market, drug
pricing regulations and patent system in the country. 26
Along with a decrease in the number of new antimicrobial
approvals in India, there appears to be delays in
regulatory approval of antimicrobials as well when
compared to USFDA. A reduction in the number of
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antimicrobials approved per year in India compared to U.
S. may be interpreted as a reduction in the number of new
antimicrobials submitted by pharmaceutical companies
for CDSCO approval or increased time taken for the
regulatory approval. As this study has considered
regulatory approval data from 1970 to 2025, drugs for
which there was a regulatory delay at CDSCO, reduction
in the number of antimicrobials submitted for regulatory
approval or rejection of applications submitted for
approval may be assumed. In order to ascertain the
reason, an examination of status of applications submitted
for regulatory approvals is necessary. Such an
examination can also aid in exploring whether the
antimicrobials referred to as “not approved” in this study
data are rather drugs that were not submitted to CDSCO
for approval.

A significant time difference is observed between
regulatory approvals in both the countries which is
suggestive of delay in submission of applications for
CDSCO approval. This delay despite the high infectious
disease burden in India and the consequent increase in
market demand, points to need for alternative
explanations for the delays in submission and demands
examination of determinants of decision to introduce a
new drug into Indian market.

Previous studies have highlighted the impact of market
characteristics including price regulations, strength of
patent laws, market demand and size, unmet medical
needs, per capita income, willingness to pay, presence of
national drug policies and essential medicines list as
determinants of market entry."> How these
macroeconomic factors impact entry of new antimicrobial
drugs into Indian pharmaceutical market needs to be
explored.

A reduction in the number of antimicrobial approvals
during various time periods is observed in the data. An
explanation to such time related approval variations may
be obtained by examination of the market characteristics
and regulations pertaining to new drug approvals during
those periods. There are regulatory changes in the Indian
context as the period before entering the TRIPS regime,
the supreme court mandated stopping of all drug trials in
2013 and such interventions that might have affected
regimes of drug introduction into the country.? Therefore,
an examination considering these time frames is called
for.

Introduction of pharmaceutical patent regulations was
predicted to facilitate entry of new pharmaceuticals into
Indian market. On the contrary, a median delay of 4.0
years for regulatory approval of AMAs is observed. This
delay may be due to a shrink in market demand and size
due to high monopoly prices.? The price control
regulations existent in India can also dilute the incentives
of patent rights. Quite the reverse, along with strong
patent laws existent in U. S., pharmaceutical companies

also enjoy free pricing i.e. they can set drug prices, which
serves as an incentive for faster drug launches.

Furthermore, antimicrobials do not need repeat purchases
as they are used for a short period of time and thus lack
first mover advantage as in the case of drugs for NCDs."
Moreover, people of lower socio-economic strata, who
have low purchasing power constitute the major market
for antimicrobials.'

Availability of a new antimicrobial agent may mean more
effective treatment options and have the potential to
decrease morbidity, mortality, health expenditure and
increase quality of life of patients in need. Existing
literature that examines the causes of drug launch delays
in Indian market utilizes data from 1995 to 2011 and
hence this dilemma necessitates further exploration to aid
in tackling AMR effectively.!>

Limitations

The analysis was done on the assumption that the delay in
drug approvals was due to delays in submission of
applications for regulatory approval. An examination of
whether the drugs were submitted for regulatory approval
in respective countries is called for. Whether the delayed
drug approvals were due to long regulatory processes also
has to be examined. Whether the drugs were launched in
market post regulatory approval and time difference
between regulatory approval and market launch was also
not examined (Obtaining details of date of market launch
requires access to antimicrobial sales data which is not
available in public domain). This analysis assumes that
patterns of drug regulatory approvals across all drug
categories are similar. For an accurate comparative
analysis, it is necessary to examine characteristics of drug
approvals across various drug categories in the above
years. Exploration of whether the delay is due to market
characteristics of India is indispensable before arriving at
conclusions from this study. Analysis of the time
differences between submission of applications for patent
approvals and regulatory approvals in both countries and
examination of role of patent barriers and price
regulations in these delays is also required. The reasons
for presence of drug approval delays despite a favorable
environment for conducting clinical trials in India and
acceptance of clinical trials conducted in other countries
for regulatory approvals also has to be explored.

CONCLUSION

This study shows that there is considerable difference in
the timeline of approval of antimicrobials by USFDA and
the CDSCO during the period 1970-2025. While many
antimicrobials were approved by both regulatory
agencies, many approvals by CDSCO occurred later than
FDA approval with a median delay of about four years. In
addition, some drugs which were approved by FDA had
not received CDSCO approval during the study period.
The findings of this study indicates that introduction of
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new AMAs into Indian market may be influenced not
only by regulatory review processes but also by market
conditions such as pricing policies, patent systems and
commercial considerations that influence company
decisions to seek approval by CDSCO in India. By the
examination of long-term patterns in antimicrobial
approvals across the two regulatory systems, this study
adds empirical evidence of differences in the timings of
access to newer antimicrobial therapies in India. The
study points to the need for further research on the policy,
regulatory and market factors that affects the availability
of newer antimicrobials in countries with a high burden of
infectious diseases and rising antimicrobial resistance.
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