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Abstract: Understanding antimicrobials (AM) on offer in a pharmaceutical market, with a particular
reference to drugs categorized as “Watch” active ingredients, is one of the important first steps to
prevent their potentially inappropriate use. The March 2019 data of all AM containing registered
brands and presentations currently being sold in the country for the J01 Anatomical Therapeutic
Chemical (ATC) subgroup from IQVIA Pakistan was used. Each AM was categorized as “Access,”
“Watch,” or “Reserve,” according to the WHO AWaRe classification. There were 59 single chemical
entities and 14 combinations with 1869 brands and 4648 presentations. The WHO Essential Medicines
List included 35 J01 AM while an additional 38 single and combination AM with 425 brands and
977 presentations were present in the country. Looking at the whole list of marketed AM, 8 of the 10 AM
with more than 60 brands were classified as “Watch”, offering 962 brands and 2418 presentations.
Most AM marketed in Pakistan, of which there are an excessive number of brands, belong to the
“Watch” AWaRe category. The higher the number of brands, the higher the marketing pressure
on prescribers and pharmacists will be which implies more potential confusion. One vital step to
rationalize the use of AM lies in reviewing their market offer.

Keywords: Antimicrobial market; irrational drug use; AWaRe; pharmacovigilance; antibiotic
consumption; Pakistan

1. Introduction

In 1980, Lunde wrote that “there has been no proof of greater public health benefits with an infinite
number of drugs” [1] and, to our knowledge, four decades later, nobody has proven the contrary.
Additionally, in the case of antimicrobials (AM), an excess could be linked with higher resistance rates.
Medicines marketed in a country are the result of cumulative marketing authorizations under different
legal frameworks throughout history, some of them even before the modern evidence-based decisions
era. So, as recommended by WHO, the first step to rationalize the use of medicines consists of an
analysis of the pharmaceutical market [2].

Global AM market generated revenues of 42,335 million US$ in 2017, with projections of more than
$50,000 million by 2025. Much of this growth is attributed to increased consumption of antibiotics in low
and middle-income countries. Beta-lactam antibacterials and formulations, including beta-lactamase
inhibitors, are and will be the most commonly prescribed antibiotics, followed by quinolones [3].

Over the next five years, Pakistan is expected to be among the top three developing countries with
the fastest growth for medicine spending [4], which indicates a high consumption trend for antibiotics,
with physicians having insufficient knowledge about their appropriate prescription [5], making it the

Antibiotics 2019, 8, 189; doi:10.3390/antibiotics8040189 www.mdpi.com/journal/antibiotics

http://www.mdpi.com/journal/antibiotics
http://www.mdpi.com
https://orcid.org/0000-0002-5940-5219
https://orcid.org/0000-0002-2740-2013
http://www.mdpi.com/2079-6382/8/4/189?type=check_update&version=1
http://dx.doi.org/10.3390/antibiotics8040189
http://www.mdpi.com/journal/antibiotics


Antibiotics 2019, 8, 189 2 of 7

third-highest consumer of antibiotics among lower and middle-income countries (LMIC) [6]. The risk
of developing resistance significantly increases with the inappropriate use of antibiotics. Indeed,
the growing Antimicrobial resistance (AMR) phenomenon has been dubbed as the “biggest threats to
modern medicine” [7].

Antibiotics are categorized by WHO into three groups named “Access”, “Watch” and “Reserve”,
a classification commonly known as ‘AWaRe” aimed at advising on how the different antibiotics
should be available, selected, and prescribed. Thus, the “AWaRe” classification is also presented as
a tool to help in the Global combat against antimicrobial resistance as each group specifies which
antibiotics should be used as empiric (first or second line), cautiously or as a last recourse [8,9].
The global rise in AMR demonstrates that ill-coordinated efforts cannot help curb the challenge.
When determining factors, apart from the biological predisposition of the organism to outgrow its
threat, humanistic factors must be evaluated. The role of human decisions in terms of prescription,
dispensing, prevention, self-use, and use in other sectors such as animals, are all important factors
to study. Other macro-contributors to the phenomenon include the community, the environment,
healthcare settings, and fragments and cracks in regulatory processes and systems to prevent antibiotic
abuse [10]. The global antimicrobial stewardship program may serve as a platform to bring together
these disparaging concerns and findings to make sense of the absurdity of overprescribing. As evident
from sales data of Pakistan, the need to create multiple ‘me-too’ pharmaceutical products of the
same active ingredient and even more so, its sales in such high numbers, is precisely the reason why
international and local collaborations must take place under strict regulatory frameworks.

The healthcare system in Pakistan is one of the most challenged systems due to the least amount of
gross domestic product (GDP) it receives to sustain itself, with less than 3% of GDP spent in 2016 [11].
The system is based on out of pocket payment, where services are given progressively according to
the severity of the medical condition in primary, secondary, and tertiary care facilities [12]. The poor
standards of care, and lack of resources, along with pressure from patients for medications from their
care provider, all contribute towards antibiotic prescriptions.

Furthermore, there is a need to create and adhere to robust prescribing guidelines, which can help
mitigate the irrational use of antibiotics [5].

The indicators developed by WHO have helped identify systematically the complex interplay of
these factors and how, by keeping a close watch, improvements were achieved in reducing the usage of
medicines in various regions. By setting surveillance methods, improvements were made in reducing
the usage of medicines in various regions [13].

The National Strategic Framework for the Containment of Antimicrobial Resistance was adopted
in 2017 as a national action plan to address the growing concern of antibiotic use and resistance.
From the work carried out, multiple factors were identified as contributory to the challenge. Firstly,
the number of antibiotics available in the Pakistani market is very high. Furthermore, there is highly
prevalent self-medication behavior and up to 70% of patients are prescribed with antibiotics [14].

Antimicrobial stewardship should begin with a rational market offer of the available brands to be
prescribed. Thus, the aim of the present study was to describe the antibiotics medicine offerings in
Pakistan, with a particular reference to drugs that have been categorized as “Watch” active ingredients.

2. Results

Fifty-nine single chemical entities and 14 combinations belonged to the J01 ATC subgroup in
Pakistan; there were 1869 brands containing one of these AM (median = 65 brands/AM; range = 23—684)
and 4648 presentations (median = 130; range = 37–1981). The WHO Essential medicines List (WEML)
included 35 AM under the ATC group J01. In Pakistan, an additional 38 single and combination AM
were present with 425 brands and 977 presentations.

A high number of brands for antimicrobials belonged to the ATC subgroups J01M
(Fluoroquinolones) and J01F (Macrolides), both of which are classified as the “Watch” category.
Also, part of antimicrobials under ATC J01D (Cephalosporins) are classified as “Watch” (Figure 1).
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Figure 1. Distribution of the number of brands of all Antimicrobials for systemic use
present in the country according to the Anatomical Therapeutic Chemical (ATC) classification,
according to the WHO Access, Watch, reserve (AWaRe)classification. J01A = tetracyclines;
J01B = amphenicols; J01C = beta-lactam antimicrobials, penicillins; J01D = other beta-lactam
antimicrobials; J01E = sulphonamides and trimethoprim; J01F = macrolides, lincosamides
and streptogramins; J01G = aminoglycoside antibacterials; J01M = quinolone antibacterials;
J01R = combinations of antibacterials; J01X = other antibacterials.

The National Essential Medicines List of Pakistan (PEML) contains 31 AM from J01 class, while
6 AM (including one combination) present in the WEML were absent from the PEML, which belonged
to the “Watch” or “Reserve” groups. These AMs included Cefuroxime, Cefuroxime Axetil, Cefotaxime,
Imipenem+Cilastatin, Trimethoprim, & Fosfomycin with at least 103 brands (median 9.5, range = 2–62)
and 238 presentations.

An in-depth analysis of the 38 additional AM, which were not considered in the WEML but
available in the Pakistan market, showed that the number of brands per AM had a median value of
4.5 (range = 1–90). The top 20 AMs of these included, 13 AM are classified as “Watch” and two were
classified as “Reserve” with 229 brands with a median value of 14 (range = 4–31) & 408 presentations
(Table 1).

Looking at the whole list of marketed AM in Pakistan, 8 of the 10 AM with more than
60 brands in the market were classified as “Watch”, with 442 brands and 973 presentations of the
different fluoroquinolones (ATC group J01M), 350 brands and 1060 presentations of third-generation
cephalosporins (ATC subgroup J01DD) and 170 brands and 385 presentations of macrolides (ATC
subgroup J01F).

It should be noted that for five “Reserve” group AM, which included two 4th generation
cephalosporins (ATC subgroup J01DE), there were 57 brands available in the country.
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Table 1. Top 20 antimicrobials not considered in the WHO Essential Medicines List but available in
the Pakistan market according to the number of brands and presentations per active ingredient and
classified according to the three WHO AWaRe categories.

AWaRe Category ATC Active Ingredient Brands (n) Presentations (n)

Access J01DB09 cefradine 90 345
Access J01DB05 cefradoxil 43 111
Watch J01DD62 cefoperazone + sulbactam 31 62
Watch J01FF02 lincomycin 31 51
Watch J01MA15 gemifloxacin 24 24

Reserve J01DE01 cefepime 24 44
Watch J01FA06 roxithromycin 21 36
Watch J01DC04 cefaclor 19 76
Watch J01DD13 cefpodoxime proxetil 16 36
Access J01AA06 oxytetracycline 14 17
Watch J01MA06 norfloxacin 14 15
Watch J01MA09 sparfloxacin 12 13

Not Classified J01CR50 ampicillin + cloxacillin 11 31
Watch J01GB04 kanamycin 9 15
Watch J01MA03 pefloxacin 7 7
Watch J01DD12 cefoperazone 6 10
Watch J01GB01 tobramycin 6 9

Reserve J01AA12 tigecycline 5 5
Not Classified J01CR50 axoxicillin + flocoxacillin 5 11

Watch J01MA16 gatifloxacin 4 5

3. Discussion

The main result of the present analysis of the antimicrobials available in the Pakistan market is
apparently the excessive number of brands per active ingredient, which can be worrying in the particular
case of some “Watch” and “Reserve” antimicrobials not included in the WHO Essential Medicines
List. This is the case of lincomycin or the combination cefoperazone + sulbactam (with 31 different
brand-names each), or the “Reserve” 4th generation cephalosporin cefepime, with 24 different
brand names.

On the one hand, more available brand names of a single active ingredient mean more market
pressure and, hence, more chances to be prescribed irrationally [15]. On the other hand, the high
presence of “Watch” antibiotics in a market already saturated with countless combinations (rational
and irrational) bears serious thought for policymakers and regulators [13].

Pakistan has become a fertile ground for promoting antibiotics, as the market regulations for
medicines are weak, and the growth potential for generics (sold under brand names) is very high.
There is an increasing need to identify the potential for harm or other interventions that can take place
due to the high use of medicines in countries with lower socioeconomic status [16].

Interestingly, despite reports of antibiotics being regularly out of stock in many of the Pakistani
public healthcare facilities, their sales are high in different pharmacies and regions. These primary
healthcare facilities lack proper standard treatment guidelines for prescribers, with the result that
almost 80% of the prescriptions in both outpatient and inpatient departments were found to be
improper, and the most commonly prescribed antibiotics included fluoroquinolones, cephalosporins,
and penicillins [17].

Due to misinformation amongst doctors as well as the general public, there is widespread use
and buying behavior towards broad-spectrum antibiotics that are not followed through, leaving the
antibiotic course in the middle [18], which poses a challenge in collating results, and may require more
robust surveillance controls. Many solutions are being proposed to address concerns on medication
safety, particularly the growing use of antibiotics. Alongside the need for systems that ensure the
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safety of medication use, there is a concurrent need for ensuring that guidelines developed must be
aligned to international treatment standards.

The role of microbiologists should also be promoted as a way to improve the selection of the most
appropriate antimicrobials for the patients, and this is especially relevant for “Reserve” AM [19].

In a recent effort to control antibiotic use, pharmacies in the capital, Islamabad, have been directed
to keep a check on the number of antibiotics sold and that they should not be dispensed without
prescription [20]. Despite this, dispensing without prescription is high in the country, and an excessive
number of brands help to increase the irrationality of the decisions also at the pharmacy level.

The present research is a cross sectional analysis of the pharmaceutical market of antimicrobials in
Pakistan based on data for the authorized medicinal products in the country. The main limitation is
that the data source did not give any information on the products which were approved but had no
recorded sales. Despite this, the study identified all antimicrobials available for prescription in the
country; thus, it provided information on the wide range of different brands and presentations for a
single active ingredient and combinations, and this was the main purpose of the analysis.

However, the findings of this study are not unique to Pakistan as there have been similar findings
in other LMICs where only 50% of all the newly registered products were from the WHO’s essential
medicines list [21]. Medicine market analyses such as the present one are quite simple to conduct and
provide a general panorama of the products available in pharmacies of a given country. A careful
observation of the results could show either irrational products marketed before the “evidence-based
medicine era” or, as in the present case, an apparently unnecessary plethora of products with the
same composition but different brand names which go beyond what could be considered a balanced
assorted market. Countries could conduct these analyses as the first step in their antimicrobial
stewardship programs.

4. Materials and Methods

The March 2019 data, which included sales units from the last 12 months for the J01 ATC subgroup
(antimicrobials for systemic use) from IQVIA Pakistan, was used. Like many other LMICs, Pakistan
lacks an updated official database for the authorized products with their sales and prescription figures.
IQVIA Pakistan produces multiple types of retail data sets, but for the present research, Pakistan
Pharmaceutical Index (PKPI) was accessible to study the pharmaceutical market as an indirect measure.

The file included all AM containing registered brands and presentations currently being sold in
the country.

As a reference for the analysis, the 2019 edition of the World Health Organization Essential
medicines List (WEML) [22] and the 2018 edition of the National Essential Medicines List of Pakistan
(PEML) were used.

For the classification of the different antimicrobials, the well-recognized Anatomic Chemical
Therapeutic (ATC) classification proposed by the WHO Collaborating Center for Drug Statistics
Methodology in Oslo (Norway) was used, specifically, the antibacterials for systemic use group (J01)
and its ten subgroups [23].

Additionally, each AM was classified according to the WHO AWaRe classification, as “Access,”
“Watch,” and “Reserve” antimicrobials. “Access” antibiotics should be the first choice for the
most common infections, while “Watch” includes most of the “highest-priority critically important
antimicrobials recommended only for specific, limited indications. “Reserve” antibiotics should only be
used as a last resort when all other antibiotics have failed [24].The inconsistent prescribing information
for the same product in different countries have been observed which could have a detrimental impact
on a patient [25]. This may also increase the potential for confusion when prescribed antibiotics
medications are readily available over the counter without the need for prescriptions, further worsening
the situation. As evidenced by sales data, the Pakistani market is currently selling the same generic
product under multiple brand names. In this regard, packaging and critical information displayed on
the packaging are important contributors to the quality of the information provided. It was found in a
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survey in the USA that over 33% of medication errors took place due to packaging issues or confusing
information on the packaging [26].

This is just one example of how multiple branded generics under different names can cause
confusion. In a market like Pakistan, where there is a lack of quality national resources for physicians
to refer to for prescribing practices, the presence of multiple branded generics can lead to errors.
Other contributors including marketing distractions, similar brand names for different products,
misleading information on packaging, hidden drug fact labels, differing strengths and consumption
methods, absence of visible warnings, and hidden ingredients may pose health risks [26]. In the case
of antibiotics, physicians may be prone to make errors when prescribing doses, a matter that bears
further investigation.

5. Conclusions

In summary, Pakistan is a country facing high rates of antibiotic resistance; the excessive and
apparently unnecessary high number of registered antibiotics available in the market, coupled with
excessive use and prescription rates of these drugs, and lack of regulatory controls to counter irrational
antibiotic prescription patterns could help to explain the present situation.

Most of the AM marketed in Pakistan belong to the “Watch” AWaRe category. With the marketing
competitiveness of various brands at play and a higher number of brands available of a generic drug,
more marketing pressure is likely to be applied to prescribers and pharmacists or vice versa.

So, there is a need to rationalize the use of AM by rigorously reviewing the AM market offer in light
of international guidelines and standards. Furthermore, physicians must be educated and informed
about the dangers of antibiotic resistance, encouraged to use antibiotics with caution, and made aware
of their role in the prevention of this dangerous development.

Author Contributions: All the authors collaboratively conceptualized and designed the study. F.M. planned the
first draft of the manuscript. The data collection and analysis were done by F.M. under the supervision of A.F.
F.M. and A.F. formatted the manuscript according to the journal requirements. All the authors have revised the
manuscript and approved it for final submission.

Funding: This research received no external funding.

Acknowledgments: We thank PharmEvo (Pvt.) Ltd. for supporting this study with IQVIA data.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Lunde, P.K.M. Drug and product selection-an essential part of the therapeutic benefit risk ratio strategy.
Drug Induc. Suff. Excerpta Medica Amst. 1980, 129–136.

2. World Health Organisation. The Selection of Essential Medicines; No. 4 2002; World Health Organisation:
Geneva, Switzerland, 2002.

3. Sumant, O.; Kunsel, T.; Pandey, S. Global Antibiotics Market: Opportunities and Forecasts 2018–2025.
Allied Market Res. 2018, 1–282. Available online: https://www.alliedmarketresearch.com/antibiotics-market
(accessed on 8 August 2019).

4. IQVIA. The Global Use of Medicine in 2019 and Outlook to 2023; IQVIA: Durham, NC, USA, 2019.
5. Saleem, Z.; Hassali, M.A.; Godman, B.; Hashmi, F.K.; Saleem, F. Antimicrobial prescribing and determinants

of antimicrobial resistance: A qualitative study among physicians in Pakistan. Int. J. Clin. Pharm. 2019, 1–11.
[CrossRef] [PubMed]

6. Klein, E.Y.; Van Boeckel, T.P.; Martinez, E.M.; Pant, S.; Gandra, S.; Levin, S.A.; Goossens, H.; Laxminarayan, R.
Global increase and geographic convergence in antibiotic consumption between 2000 and 2015. Proc. Natl.
Acad. Sci. USA 2018, 115, E3463–E3470. [CrossRef] [PubMed]

7. OECD. Stemming the Superbug Tide; OECD: Paris, France, 2018.
8. World Health Organization. The Selection and Use of Essential Medicines: Report of the Who Expert Committee,

2017 (Including the 20th Who Model List of Essential Medicines and the 6th Model List of Essential Medicines for
Children); World Health Organization: Geneva, Switzerland, 2017.

https://www.alliedmarketresearch.com/antibiotics-market
http://dx.doi.org/10.1007/s11096-019-00875-7
http://www.ncbi.nlm.nih.gov/pubmed/31273588
http://dx.doi.org/10.1073/pnas.1717295115
http://www.ncbi.nlm.nih.gov/pubmed/29581252


Antibiotics 2019, 8, 189 7 of 7

9. World Health Organisation. In the Face of Slow Progress, WHO Offers a New Tool and Sets a Target to Accelerate
Action Against Antimicrobial Resistance; World Health Organisation: Geneva, Switzerland, 2019.

10. Roca, I.; Akova, M.; Baquero, F.; Carlet, J.; Cavaleri, M.; Coenen, S.; Cohen, J.; Findlay, D.; Gyssens, I.;
Heure, O. The global threat of antimicrobial resistance: Science for intervention. New Microbes New Infect.
2015, 6, 22–29. [CrossRef] [PubMed]

11. World Bank. Current Health Expenditure (% of GDP)-Pakistan; World Bank: Washington, DC, USA, 2019.
12. Hassan, A.; Mahmood, K.; Bukhsh, H.A. Healthcare system of Pakistan. Int. J. Adv. Res. Publ. 2017, 1,

170–173.
13. World Health Organization. WHO Surveillance of Antimicrobial Use; World Health Organization: Geneva,

Switzerland, 2019.
14. Ministry of National Health Services Regulations and Coordination. National AMR Action Plan for Pakistan;

Ministry of National Health Services Regulations and Coordination: Islamabad, Pakistan, 2017.
15. Figueras, A.; Laporte, J.R. Failures of the therapeutic chain as a cause of drug ineffectiveness. BMJ 2003, 326,

895–906. [CrossRef] [PubMed]
16. Sheikh, A.; Rudan, I.; Cresswell, K.; Dhingra-Kumar, N.; Tan, M.L.; Hakkinen, M.L.; Donaldson, L. Agreeing

on global research priorities for medication safety: An international prioritisation exercise. J. Glob Health
2019, 9, 010422. [CrossRef] [PubMed]

17. Sarwar, M.R.; Saqib, A.; Iftikhar, S.; Sadiq, T. Antimicrobial use by WHO methodology at primary health care
centers: A cross sectional study in Punjab, Pakistan. BMC Infect. Dis. 2018, 18, 492. [CrossRef] [PubMed]

18. Centre for Disease Dynamics Economics & Policy. Situation Analysis Report on Antimicrobial Resistance in
Pakistan; Centre for Disease Dynamics Economics & Policy: Washington, DC, USA, 2018.

19. Martins, T.; Figueras, A.; de Souza, L.; dos Santos, K.; de Oliveira, E.; Secoli, S. Non-adherence to treatment
recommendations is a factor contributing to the clinical failure of daptomycin: Cohort study in Brazil. Br. J.
Pharm. Sci. 2019, in press.

20. Ikram, J. Sale of Antibiotic to be Regulated in Islamabad; DAWN: Karachi, Pakistan, 2019.
21. Figueras, A.; Vasquez, S.; Arnau, J.M.; Laporte, J.R. Health needs, drug registration and control in less

developed countries—The Peruvian case. Pharmacoepidemiol Drug Saf. 2002, 11, 63–64. [CrossRef] [PubMed]
22. World Health Organization. WHO Model List of Essential Medicines 21st List; World Health Organization:

Geneva, Switzerland, 2019.
23. World Health Organisation. ATC/DDD Classification; World Health Organisation: Geneva, Switzerland, 2002.
24. Hsia, Y.; Lee, B.R.; Versporten, A.; Yang, Y.; Bielicki, J.; Jackson, C.; Newland, J.; Goossens, H.; Magrini, N.;

Sharland, M.; et al. Use of the WHO Access, Watch, and Reserve classification to define patterns of hospital
antibiotic use (AWaRe): An analysis of paediatric survey data from 56 countries. Lancet Glob. Health 2019, 7,
e861–e871. [CrossRef]

25. Reggi, V.; Balocco-Mattavelli, R.; Bonati, M.; Breton, I.; Figueras, A.; Jambert, E.; Kopp, C.; Montane, E.;
Rägo, L.; Rocchi, F. Prescribing information in 26 countries: A comparative study. Eur. J. Clin. Pharmacol.
2003, 59, 263–270. [CrossRef] [PubMed]

26. Bootman, J. Committee on Identifying and Preventing Medication Errors; Aspden, P., Wolcott, J.A., Bootman, J.L.,
Cronenwett, L.R., Eds.; Preventing Medication Errors: Quality Chasm Series; Institute of Medicine,
The National Academies Press: Washington, DC, USA, 2006.

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.nmni.2015.02.007
http://www.ncbi.nlm.nih.gov/pubmed/26029375
http://dx.doi.org/10.1136/bmj.326.7395.895
http://www.ncbi.nlm.nih.gov/pubmed/12714454
http://dx.doi.org/10.7189/jogh.09.010422
http://www.ncbi.nlm.nih.gov/pubmed/30842883
http://dx.doi.org/10.1186/s12879-018-3407-z
http://www.ncbi.nlm.nih.gov/pubmed/30268106
http://dx.doi.org/10.1002/pds.676
http://www.ncbi.nlm.nih.gov/pubmed/11998553
http://dx.doi.org/10.1016/S2214-109X(19)30071-3
http://dx.doi.org/10.1007/s00228-003-0607-1
http://www.ncbi.nlm.nih.gov/pubmed/12759794
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Results 
	Discussion 
	Materials and Methods 
	Conclusions 
	References

