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Abstract 	
[bookmark: _Hlk198195809]Background: Access to safe and effective antibiotics is crucial in low- and middle-income countries (LMICs) coupled with reducing overuse to reduce antimicrobial resistance (AMR). We sought to systematically analyze the extent of branded generic antibiotics in Pakistan particularly Watch antibiotics given concerns with AMR in Pakistan. Methodology: Data on registered antibiotics was collected from the Drug Regulatory Authority of Pakistan (DRAP) and the Pharmaguides. 257 antibiotics were analyzed using the AWaRe classification. Results: Of these, 99 were registered in Pakistan including 91 single entities and 8 combinations, with 6,025 brands and 14,076 presentations. Distribution across AWaRe categories included Access - 37, Watch – 56, and Reserve - 6. Cephalosporins (2186 brands, 6447 presentations) and Quinolones (1333 brands, 2586 presentations) are the most prevalent, with Ciprofloxacin (393 brands, 1158 presentations) leading in brand and presentation counts. 6 antibiotics from the WHO Essential Medicines List lacked registered brands in Pakistan, while many available antibiotics were not included in the WHO framework.  Conclusion: Extensive availability of branded generics particularly Watch antibiotics in Pakistan poses a serious risk, exacerbated by current misuse of antibiotics. Improving regulatory frameworks and strengthening stewardship are critical to reducing AMR in Pakistan along with addressing uncontrolled registration by DRAP.

1. INTRODUCTION

Ensuring equitable access to medicines is a central theme of the Sustainable Development Goals 

(SDGs), with SDG 3.8 explicitly highlighting "access to safe, effective, quality, and affordable 

essential medicines and vaccines for all" as a fundamental element of universal health coverage 

(UHC) [1]. Currently though approximately 2 billion people globally are deprived of essential 

medicines, particularly in lower- and middle-income countries (LMICs) [2]. Conversely, there 

are considerable concerns with antibiotic overuse in LMICs driving up antimicrobial resistance 

(AMR) rates, with an associated increase in morbidity and mortality [3-5]. This is especially the 

case in LMICs where access to quality healthcare can be limited and with limited regulations  

[bookmark: _Hlk179125394]and monitoring surrounding the ready availability and quality of multiple sourced medicines [6-9]. In 2019, it was estimated that bacterial AMR directly caused 1.27 million deaths globally and 

contributed to a total of 4.95 million deaths, with these figures envisaged to appreciably increase 

unless addressed [4,5].


Pakistan is currently the third-largest 

consumer of antibiotics in LMICs after China and India [10]. Alongside this, AMR is currently the third 

leading cause of death in Pakistan, accounting for approximately 700,000 deaths annually [11], with increasing emergence of multi-drug resistant pathogens, 

with AMR rates continuing to rise unless addressed [12-15]. There are ongoing activities to 

reduce AMR rates in Pakistan contained within its National Action Plan of Pakistan, building on 

the World Health Organization’s (WHO) global action plan [16-18]. Other global initiatives 

orchestrated by the WHO to reduce AMR include classifying antibiotics into Access, Watch and 

Reserve antibiotics (AWaRe), with the emphasis on reducing the utilization of Watch and 

[bookmark: _Hlk179127239]Reserve antibiotics with their greater resistance potential where this occurs [19-21]. The widespread misuse of 

broad spectrum antibiotics, particularly those in the WHO Watch list, are a particular concern in 

LMICs driving the increase in AMR [6, 22-24]. As a result, The 

United Nations General Assembly (UNGA) recommended that at least 70% of antibiotics should now be from the Access group [25]

[bookmark: _Hlk179129517]However in Pakistan, where physicians often lack sufficient knowledge on appropriate antibiotic 

prescribing [26-28], there was a 61.5% increase in the use of antibiotics from the WHO Watch 

[bookmark: _Hlk179129778]group between 2014 and 2018 [29]. This increase, combined with widespread inappropriate 

antimicrobial use (AMU) and a culture of self-medication, including obtaining antibiotics 

[bookmark: _Hlk179225811]without prescriptions, has exacerbated AMR in Pakistan including among commonly used 

[bookmark: _Hlk179129842]antimicrobials [14,15,26,30-33],. In one study in Punjab, 96.9% of community pharmacies dispensed antibiotics without a prescription [30]. As a result, Pakistan is one of the top five countries with the 

highest neonatal deaths attributed to resistant bacteria [34], with, as mentioned, AMR currently 

the third leading cause of death in Pakistan [11]. 

The Pakistan NAP identified several factors that have contributed to AMR in the country. Firstly, the Pakistani 

market had an excessively high number of antibiotics available, which included multiple branded 

generics from local manufacturers with more than 76,000 brands of all medicines currently 

available [35]. This situation is not helped by an appreciable number of local manufacturers of 

generics in Pakistan, with over 600 operating in 2018 [35]. This is a concern as there are issues 

regarding the quality and safety of medicines in Pakistan including antibiotics, with suboptimal monitoring of their quality by the Drug Regulatory 

Authority of Pakistan (DRAP) [8, 35-41]. DRAP is responsible for regulating and overseeing the 

pharmaceutical sector in Pakistan. Its key functions include drug registration, market 

surveillance, licensing of manufacturers, monitoring clinical trials, and ensuring the safety and 

efficacy of medicines through pharmacovigilance [42]. However, the current situation is quite 

[bookmark: _Hlk197541537]challenging in Pakistan since branded generics can currently be registered without the 

requirement for bioequivalence studies [43,44]. There are also concerns regarding the promotional activities among pharmaceutical companies in Pakistan, coupled with a lack of 

regulatory oversight on marketing and sales activities, potentially driving up antibiotic use 

including Watch antibiotics [45].
 

Alongside this, concerns if different branded generics have different names causing confusion 

when different ones are prescribed unless pharmacists spend time talking with patients [46,47].  

This is especially an issue in countries such as Pakistan where patients generally have limited 

knowledge regarding antibiotics, their effectiveness for different infectious diseases and AMR 

 [28,41,48-50]. In addition, previous studies have shown that the higher the number of antibacterial 

trade names available, the greater are consumption rates, indicating that approving multiple 

similar agents will increase usage and worsen AMR [51]. As a result, high rates of Watch 

antibiotics are often being prescribed and sold without a prescription in Pakistan, including 

during the recent COVID-19 pandemic, exacerbated by the appreciable number of Watch 

[bookmark: _Hlk179224585]antibiotics readily available and being recommended in Pakistan [29,30, 32,52-54]. Moreover, 

prescribers, pharmacists and other healthcare providers in Pakistan are expected to face increased 

marketing pressure due to competing brands' marketing strategies, and the increased number of 

[bookmark: _Hlk179131368]brands against one generic medicine that is accessible with sometimes the only education 

physicians receive regarding antibiotics is from pharmaceutical companies [45,55,56]. 


Consequently, the proliferation of branded generics in Pakistan's pharmaceutical market, 

including those from the Watch list, will have appreciable implications for continuing to increase AMR in Pakistan. As a result, posing a challenge to public health and achieving the NAP goals in Pakistan. However, 

before suggesting possible future strategies to address current concerns, there is an urgent 

need to assess the current availability of branded generic antibiotics in Pakistan by their WHO AWaRe category, which

builds on the studies of Malik and Figueras (2019) and Rafi et al (2024) [52,57]. This especially includes branded generic antibiotics from the WHO Watch list given current concerns. The findings can be used to suggest future activities among all key stakeholder groups to achieve NAP and UN GA goals in Pakistan. 



2 METHODS

2.1 Data Source and Collection:

Data was collected from the DRAP website [58], the Pharmaguide book, and the Pharmaguide 

app (Edition 2024). Pharmaguide Pakistan, which has been published for over 35 years, serves as 

a comprehensive directory and reference guide for the pharmaceutical industry [59]. It 

consolidates detailed information about pharmaceutical products and companies operating in the 

country. Published by a group of pharmacists, it is recognized for its accuracy and breadth. The 

platform is funded through a combination of advertising, subscription services, and partnerships 

with pharmaceutical companies and industry stakeholders. Regularly updated, the Pharmaguide 

serves as a key directory for the pharmaceutical sector, maintaining strong links to the industry. 

It is particularly valuable for examining the current landscape of antibiotics in Pakistan. 


Data extraction focused on branded generic antibiotics, including information on their 

classification, the number of brands, and the different forms of presentations available. In our 

study, we analyzed all 257 antibiotics from the WHO AWaRe Classification 2023 [19,21]. This 

selection included 87 antibiotics from the Access group, 141 from the Watch group, and 29 from 

the Reserve group. 

2.2.Inclusion Criteria

For each antibiotic registered in Pakistan, we counted the available brands and presentations 

including peroral and parenteral preparations. However, topical presentations were excluded, as 

the focus of the article was to link the data with AMR. The latest update of the WHO AWaRe 

(Access, Watch, and Reserve) classification of antibiotics available at the time of the study, released in 2023, was used to 

categorize antibiotics into three groups to guide their use and minimize resistance [60]. 

2.3. Definitions 

Innovator brands refer to the original commercially marketed products developed and patented 

by a pharmaceutical company,  and are 

typically marketed under a proprietary, trademark-protected name.


After the patent expires, other manufacturers can produce the same drug as generics. Branded 

generics are generic medicines, i.e. multiple sourced medicines, that have been given a specific brand name by the manufacturer. These medicines have no exclusivity unlike the originator brand when still patented.


Presentations in the context of pharmaceuticals refer to the different forms in which a drug is 

Manufactured, which  can include tablets, 

capsules, liquids (solutions and suspensions) and injectables. The WHO AWaRe tool categorizes 

antibiotics into three groups: Access antibiotics that have activity against a wide range of 

commonly encountered pathogens and have a lower risk of promoting AMR, , and are typically recommended as first- or second-choice treatments for specific infections [21,24,60]. Watch 

antibiotics have a higher resistance,  With Reserve antibiotics reserved for treatment of confirmed or suspected infections due to multi-drug resistant 

organisms. 


2.4 Data Analysis and recommendations

Initial analysis involved descriptive statistics to provide an overview of the number of brands and 

presentations for each antibiotic, categorized by their AWaRe classification. We conducted a 

trend analysis to identify changes in the number of branded generics and presentations according 

to WHO ATC classification over time [61]. This analysis was performed to enhance 

understanding of the market dynamics for antibiotics in Pakistan and potential pressures on 

AMR. The data was also compared against the WHO Essential Medicines List, including the AWaRe classification, to ascertain 

discrepancies and alignment with international health standards [21,60]. The recommendations for 

all key stakeholders will be based on the considerable experience of the co-authors in similar 

situations [15,35, 62-65]. 

Ethical Considerations:

This study does not involve human subjects or clinical trials, and as such, did not require ethical 

approval. However, all data handling was conducted to ensure confidentiality and integrity in 
accordance with standard research practices.

3. RESULTS

A total of 257 antibiotics from the WHO AWaRe classification were analyzed. Among these, 

241 are classified as single entities, while 16 were combinations that include multiple active 

ingredients. In Pakistan, 99 of these 257 antibiotics have been officially registered for use, which 

includes 91 single entity antibiotics and 8 combination products. Among the registered 

antibiotics in Pakistan, 37 belong to the Access group, 56 belong to the Watch group and 6 are 

part of the Reserve group. 


The registered antibiotics are associated with approximately 6,025 different brands and 14,076 

presentations, reflecting a wide variety of formulations and dosage options currently available in 

the market in Pakistan (Table.1 and Figure 1).


Cephalosporins (J01D) represent the largest group of antibiotics registered in Pakistan, based on 

the number of brands and presentations, followed by the quinolones/ fluoroquinolones (J01M). A total of 23 antibiotics from cephalosporin  group are currently 

registered in Pakistan, with 2,186 brands and 6,447 presentations available (Table 2). 



The highest number of presentations and brands for a single antibiotic was for ciprofloxacin 

(J01MA02), with 1,158 presentations and 393 brands. This was followed by ceftriaxone, which 

had 1,064 presentations and 256 brands, and azithromycin, with 960 presentations and 368 

brands (Table 3).


It was also noted that among the antibiotics included in the WHO Essential Medicines List 

(EML), six have no registered brands available in Pakistan. On the other hand, there were 60 

antibiotics currently available in Pakistan that are not included in the WHO EML. These 

antibiotics come with multiple brands and presentations, indicating a wide range of options in the 

market (Table 4). The results also identified a few antibiotics and combinations of antibiotics 

that are not classified in the WHO AWaRe classification but are also available in Pakistan (Table 

5). This highlights the presence of additional antibiotic options in the market that do not fall 

within the established global framework.


DISCUSSION

We believe this is the first study conducted in Pakistan to comprehensively document the number 

of branded antibiotics available, especially those from the Watch and Reserve categories, 

[bookmark: _Hlk179226258]building on the earlier studies of Malik and Figueras [52]. This endorses concerns outlined in the 

Pakistan NAP on AMR (2017), highlighting major challenges including the appreciable number 

of registered antimicrobials [16]. 



In Pakistan, the emergence of AMR is influenced by both social factors and patterns of 

[bookmark: _Hlk179264193]antimicrobial usage, with key social factors including poverty, misinformation, and cultural practices[53, 66,67]. These factors, alongside considerable availability of different branded generics 

with varying quality, including those from the WHO Watch and Reserve list. need to be addressed to 

improve future utilization and reduce AMR[41,51,68]. Overall, the appreciable presence of Watch 

antibiotics in a market, which already includes numerous antibiotic combinations, both rational and 

[bookmark: _Hlk179223075]irrational, raises significant concerns for policymakers and regulators in Pakistan as they seek to 

reduce AMR in line with the goals of the NAP [17]. This is a challenge with patients readily 

[bookmark: _Hlk179223152]dispensed antibiotics from the WHO Watch group often without a formal prescription in Pakistan and 

[bookmark: _Hlk179263135]often for self-limiting conditions [27,30,32,53,66]. 

Alongside this, antibiotics are among the most commonly counterfeited medicines across the world, accounting for 28% of global counterfeit drugs [41]. In addition to posing serious health 

risks to patients, counterfeit medicines contribute to the development of AMR, with widespread 

global implications [41,69]. According to the NAP of Pakistan, it is recommended that the government implement tighter 

regulations to reduce the availability of substandard branded antibiotics. The need for tighter regulations in Pakistan are enhanced by the significant number of different branded antibiotics that are available in Pakistan, including those from the Watch list. This involves increasing Good Manufacturing Practice (GMP) inspections among manufacturers, enhancing analytical laboratory capabilities, and building capacity to reduce the extent of substandard and falsified medicines in Pakistan including antibiotics [37,41]. Overall, the Government needs to strengthen DRAP to enforce stricter antibiotic registration processes as well as reduce the excessive number of brands currently available for each antibiotic. Establishing clear prescribing and dispensing policies is also crucial to guide all healthcare professionals in the responsible use of antibiotics [41,62,65,70]. Implementing antimicrobial stewardship programs (ASPs) will further promote prudent prescribing and dispensing practices [41,65,70]. These should increasingly be based on the WHO AWaRE guidance and indicators [70,71]. 

Introducing incentives to pharmacists and patients to dispense INN antibiotics provided they 

meet the standards of the EMA, alongside encouraging INN prescribing, should also help where 

there are issues of affordability for antibiotics among patients [35,46]. Concomitant with this, educational campaigns should also be launched among patients to promote the effectiveness of unbranded (INN) generics, demonstrating that they are as reliable and effective as branded options [46]. Such campaigns can help lower prices and improve access, especially where affordability is a concern [35, 46]. For 

instance, Sandoz's "Ask for Generics" campaign in the US successfully raised awareness of 

generics' benefits, showing how they improve access to medicines and generate savings for 

patients and the healthcare system [72]. 



The current drug laws in Pakistan, particularly those concerning antibiotics, also need revising to ensure they incorporate antibiotics recommended in the WHO AWaRe book, and better align with local resistance 

patterns [62,73,74]. The existing list of antibiotics in Schedule D of the Drug Law is incomplete, omitting 

crucial antibiotic classes and essential medications for treating multi-drug-resistant infections, 

while inexplicably including the tricyclic antidepressant amitriptyline [62]. Furthermore, the 

implementation of these laws has generally been ineffective, leading to the unrestricted 

availability of antimicrobials in Pakistan including among drug sellers. This, combined with the 

high rates of dispensing of WHO Watch (49.3%) and Reserve (19.0%) antibiotics without a prescription, 

remains a significant public health issue in Pakistan [30]. In addition, there is a need to develop 

and introduce a national EML for Pakistan, based on the current resistance patterns observed 

within the country. This EML should prioritize antibiotics that are effective against locally 

prevalent resistant infections, ensuring a more targeted and rational approach to antimicrobial 

use. 


Our study also highlighted that among the antibiotics on the WHO Essential Medicines List, six 

have no registered brands in Pakistan. This was similar to another study in Pakistan which found 

that 18 of these antibiotics have never been available, five have been unavailable for five years 

[bookmark: _Hlk179262561][bookmark: _Hlk179219565]or more, and 14 have never been reported [57]. This also needs addressing going forward.


Other suggestions for the future to improve future prescribing and dispensing of antibiotics, including those from the WHO Watch and Reserve lists, includes the mandatory training of all healthcare professionals surrounding the AWaRe classification and guidance starting in Universities and continuing post qualification [41,70]. Additionally, targeted educational campaigns should be introduced to reduce patient requests for antibiotics, particularly for self-limiting infections including coughs, colds, influenza, and acute diarrhea [41,70]. In addition, reduce concerns with antibiotics dispensed by their INN name as opposed to branded generics. 
. 

This is particularly important since according to the WHO, and more recently the United Nations, at least 70% of all prescribed 

antibiotics should belong to the Access group [25]. Adopting and adhering to the WHO AWaRe 

framework and guidance will promote antimicrobial stewardship (AMS), thereby reducing inappropriate use of 

antibiotics [94][21,74-76]. In addition, real-time monitoring of prescribing and dispensing practices should 

be introduced for both prescribers and community pharmacies as part of ASPs [70,77]. Efforts should 

also focus on strengthening surveillance systems 

and supporting research into new antibiotics and alternative treatments. 


. 


We are aware of a number of limitations with our study. Firstly, it relied on data from the DRAP 

and the Pharmaguide, which may not fully represent the antibiotic market especially regarding 

unregistered products. Our quantitative approach also limited qualitative insights from HCWs 

and patients about their experiences with antibiotic use and AMR awareness. Additionally, the 

data reflects a specific time period, potentially missing rapid changes in market dynamics. 

However, we believe our findings are robust providing future direction to all key stakeholders in 

Pakistan and beyond. 


5. CONCLUSION  

This study highlights the concerning dynamics of the antibiotic market in Pakistan, characterized 

by an appreciable presence of branded generics, particularly within the WHO Watch category. The 

significant number of registered brands and presentations raises considerable concerns about 

potential overuse and misuse of antibiotics in Pakistan, which contribute to the growing threat of 

AMR in the country. Despite efforts including the National Action Plan on AMR, challenges 

persist in regulatory oversight, education, and public awareness in Pakistan. To combat AMR 

effectively, it is crucial to strengthen ASPs, enhance training for all HCWs, and enforce stricter 

regulations regarding registration and availability of branded generics, especially Watch 

antibiotics, and their dispensing including without a prescription. Collaborative efforts involving government, HCWs, and the community are essential to ensure responsible antibiotic use and safeguard public health. The public health message should focus on the harms of AMR in Pakistan and its association with increased morbidity and mortality.
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