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Azithromycin Misuse in Upper Respiratory Tract Infections
in Pakistan: An Emerging Concern for Drug-Induced Liver
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ABSTRACT

Upper Respiratory Tract Infections are among the most common conditions encountered in
primary care and community healthcare settings particularly in developing countries such
as Pakistan. Most URTIs are of viral origin and are self-limiting requiring only symptomatic
management rather than antibiotic therapy. Despite this, antibiotics, particularly Azithromycin,
are frequently used inappropriately for URTIs in Pakistan. Easy access to antibiotics through
community pharmacies and drug stores, the practice of purchasing antibiotics mostly
Azithromycin without a prescription or pharmacist advice, coupled with limited public awareness
regarding their appropriate use, has contributed to the growing practice of self-medication.
Patients often purchase Azithromycin from community pharmacies without prior medical
consultation especially for mild symptoms such as pharyngitis, low-grade fever or cough. Such
irrational use not only accelerates antimicrobial resistance but also increases the risk of adverse
drug reactions including drug-induced liver injury. Therefore, there is an urgent need to educate
both the public and healthcare professionals regarding the consequences of inappropriate
Azithromycin use and to implement effective regulatory and stewardship measures to promote
rational antibiotic use in Pakistan.

Keywords: Antibiotic Misuse, Antimicrobial Resistance, Azithromycin, Drug-Induced Liver Injury

Correspondence:

Muhammad Shaheer

Riphah Institute of Pharmaceutical
Sciences, Riphah International University,
Islamabad, PAKISTAN.

Email: ms2616054@gmail.com

Received: 06-05-2026;
Revised: 29-06-2026;
Accepted: 11-08-2026.

(DILI), Pakistan, Self-medication, Upper Respiratory Tract Infections.

INTRODUCTION

Upper Respiratory Tract Infections (URTIs) comprise a group
of conditions affecting the nose, sinuses (Sinusitis), pharynx
(Pharyngitis) or Larynx (Laryngitis). They are commonly referred
to as the common cold and typically present with symptoms
such as nasal congestion, sore throat, cough and sneezing. These
symptoms are generally self-limiting and usually resolve within
7-14 days which can be managed by rest and symptomatic relief
rather than antibiotic therapy (Tobin et al., 2025).

The URTIs are highly prevalent in Pakistan, particularly in rural
and Low income communities where access to healthcare services
remains limited (Mir et al., 2022). Among URTTs, Sinusitis is one
of the most commonly encountered conditions worldwide and
poses a substantial healthcare burden in Low- and Middle-income
countries such as Pakistan. Factors like Environmental pollution,
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allergic tendencies, and lack of healthcare regulations are some
of the factors contributing to a high incidence rate (Gul, 2024).

Evidence suggests that the majority of URTIs are of viral origin.
One study reported a diverse range of causative pathogens with
viruses accounting for 81.7% of cases, bacteria of 11.6% and mixed
viral and bacterial infections of 6.7%, Streptococcus pneumoniae
colonization was identified in 8.0% of cases;however, most cases
showed low bacterial density (mean=3.9 log CFU/ml) (Tang et
al., 2019).

Despite this predominantly viral etiology of URTIs, these
infections are frequently treated mostly with antibiotics
particularly Azithromycin. A study investigating inappropriate
antibiotic use among outpatient cohort study from December
2024 to February 2025, out of 384 patients, 168(43.8%) patients
had a history of antibiotic use, mostly Azithromycin (51.2%).
However, only 9.6% of the patients were considered to require
antibiotics, highlighting a substantial discrepancy between
clinical need and actual use (Zafar et al., 2025).

Most individuals who Self-medicate with antibiotics obtain them
directly from community pharmacies without a prescription, use
leftover medications from previous treatments, or acquire them
from informal sources such as relatives, friends or online platforms
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(Aslam et al., 2020). Such practices contribute significantly to
the development of Antimicrobial Resistance (AMR) which has
emerged as a major public health concern, particularly in the
northwestern regions of Pakistan (Nazir & Azim, 2017).

Furthermore, a study conducted among students from two
Pakistani universities found that out of 1340 students selected,
922(68.8%) students practiced antibiotic self-medication. Doctor
of Physical Therapy (DPT) students demonstrated the highest
frequency of self-medication, accounting for 31.3% of cases,
with Azithromycin being the most commonly used antibiotic
(Rehman et al., 2026).

In addition to contributing to antimicrobial resistance,
Azithromycin has been associated with Drug-Induced Liver
Injury (DILI). Due to its wide spread use, it is frequently
identified among the medications implicated in DILI and is
often listed among the top ten causative agents in large case
series. Histopathological findings may reveal bile duct loss,
which in severe cases can progress to vanishing bile duct
syndrome, chronic cholestatic liver failure and ultimately liver
transplantation (National Institute of Diabetes and Digestive and
Kidney Diseases, 2012).

Given these concerns, existing regulations need to be implemented
through regular inspections and the imposition of penalties. Only
certified pharmacists should be allowed to dispense medication,
and their licenses should be prominently displayed. Moreover,
awareness among people regarding the risks of self-medication
through mass media and training for pharmacists regarding their
legal and ethical responsibilities can help to further enhance
pharmaceutical practice in Pakistan (Rashid et al., 2025).

This article aims to highlight the challenges associated with
inappropriate use of Azithromycin in upper respiratory tract
infections, including self-medication, antimicrobial resistance,
and drug-induced liver injury, while proposing practical
recommendations to promote rational antibiotic use and
strengthen antimicrobial stewardship practices.

CHALLENGES

Upper Respiratory Tract Infections (URTIs) remain among the
most common infectious diseases affecting all age groups and
are a leading cause of outpatient visits and hospital admissions
worldwide.

It is estimated that the rise in global antibiotic consumption
increased from 21.1 to 34.8 billion Defined Daily Doses (DDD)
between 2000 and 2015. The rise in global consumption of
antibiotic drugs has been mainly due to the rising consumption
of these drugs in Low- and Middle-Income Countries (LMIC),
where Pakistan showed 65% increase. A research paper from the
USA found that 51% of acute URTTs cases were being prescribed
antibiotic drugs while 20% did not need them (Ullah et al., 2022).
There was also an observed increase in the use of macrolides
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(+76%; from 2.26 to 3.99 DID) with macrolides expected to rise
to 5.79 DID by 2028 (Saleem et al., 2026).

Poor adherence and inappropriate antibiotic use among patients
remain major public health concerns. Financial incentives drive
pharmaceutical companies to convince General Practitioners
(GPs) to prescribe medications. Healthcare representatives from
these companies promote prescriptions that are motivated by
the profits. Usually, the unnecessary use of antibiotics becomes
the norm when trying to reach a sales target instead of meeting
any clinical requirements. The prescription of such medication
becomes entirely patient-driven, whereby many patients visit
their GPs with an expectation of being prescribed with antibiotics
for self-limiting illnesses (Ahmed et al., 2025).

Over-the-Counter (OTC)
marketing and dispensing of antibiotics without a legitimate
prescription issued by a health care professional with the authority
to prescribe them. One of the primary concerns associated with
OTC antibiotic sales is self-medication. The demand factors

sale of antibiotics involves the

include self-prescription and self-medication, which stem from
insufficient information regarding proper antibiotic use and
inadequate access to health care services. Poor management of
the country’s public health care system, convenience, and the
limited availability of time when visiting pharmacies and other
medication dispensers significantly influence the occurrence of
self-medication. Besides, there exist unregistered pharmacies and
informal medicine sellers who are not subject to regulation but
remain the sole accessible source of healthcare for impoverished
and underserved communities (Melles-Brewer et al., 2024).

Furthermore, public awareness regarding the appropriate use of
antibiotics and the consequences of antibiotic misuse in URTIs
remains limited (Alghamdi et al., 2024).

Azithromycin is a rare cause of drug-induced idiosyncratic
cardiac and liver injury. Azithromycin shows lesser number
of protein interactions, whereas, QTc prolongation associated
with Torsades de pointes (Tdp) and polymorphic ventricular
tachycardia are commonly encountered in cardiovascular system.
Azithromycin-induced liver injury demonstrated cholestatic
component as indicated by a high ALT/ALP ratio less than 2ULN,
leading to vanishing bile duct syndrome (Sadhu et al., 2024).

Azithromycin-induced liver injury typically develops between
one to three weeks after initiation of Azithromycin therapy and
is generally hepatocellular in nature (Martinez et al., 2015). In a
case report, a 69-year-old woman was reported to have suffered
cholestatic hepatitis after only four days of Azithromycin therapy
for bronchitis with no prior history of liver disease (Lockwood et
al., 2010).

The dedication of a country to the safety of medicines can
be measured through the availability of PV policies. There is
an explicit policy by Drug Regulatory Authority of Pakistan
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(DRAP) regarding the safety of medicines. Yet, there is no
Law-making Adverse Drug Reaction (ADR) reporting obligatory
to stakeholders. In Pakistan, the ADR reporting mechanism
is voluntary. Despite the establishment of the National
Pharmacovigilance Centre (NPC) in 2015, a Pharmacovigilance
Risk Assessment Expert Committee (PRAEC) had not been
established at the time of assessment. The lack of PRAEC is one
of the major reasons behind no safety signals being generated
on Individual Case Safety Reports (ICSRs) by Pakistan. No
pharmacovigilance centers have been established in all provincial
health departments of Pakistan other than Punjab. Only Punjab is
submitting safety reports to DRAP, where half of the population
resides (Khan et al., 2022).

RECOMMENDATIONS

To reduce the irrational use of Azithromycin and other
antimicrobials in Upper Respiratory Tract Infections (URTIs),
strict implementation of antibiotic stewardship programs should
be prioritized at both institutional and community levels (Gohil
et al., 2025).

Clinical decision support systems, hospital policies, and patient
education might help reduce the inappropriate use of antibiotics
(Chanetal.,2019). Strictadherence to evidence-based prescribing
guidelines is essential to minimize unnecessary antibiotic use for
URTIs (Hashmi et al., 2021).

The Drug Regulatory Authority of Pakistan (DRAP) and
appropriate health authorities should enforce stricter regulations
regarding Over-The-Counter (OTC) antibiotics distribution
through regular inspection of pharmacies, increased monitoring
and fines on unlicensed dispensation of prescription drugs
(Rasheed et al., 2019).

Educational programs focusing on rational antibiotic use should
be conducted for community pharmacists. Such programs
may improve rational antibiotic dispensing practices within
communities. Training programs about antibiotic resistance will
improve the knowledge of pharmacists concerning antibiotic
stewardship (Alkadhimi et al., 2020).

Public awareness campaigns via television, social media,
education systems, and community health care systems need to
be initiated to raise public consciousness about the self-limiting
nature of most Upper Respiratory Tract Infections (URTIs), risks
associated with self-medication, antimicrobial resistance, and
possible adverse reactions due to improper use of Azithromycin
(Wakefield et al., 2010).

In addition to that, training programs related to Continuing
Medical Education (CME) and antimicrobial stewardship should
also be organized for physicians, pharmacists, and other health
care providers so that they can prescribe drugs based on scientific
evidence (Majumder et al., 2020).
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Pharmacists are able to provide assistance regarding patient
care and a multidisciplinary strategy to healthcare through
collaboration with doctors and patients. Community pharmacy
settings that emphasize patient counselling, trust-building,
and collaborative care may contribute significantly to patient
empowerment and rational medication use (Ciliberti &
Bonsignore, 2025).

Using social media as a means to conduct public health campaigns
allows healthcare organizations to effectively reach target
populations using modern digital communication strategies
in ways traditional mass media cannot (de Vere Hunt & Linos,
2022).

In order to facilitate safe usage of drugs, good pharmacovigilance
practices should be implemented to guarantee rational use of data
for the intended purpose. Multi-stakeholder participation along
with standardized approaches to evaluate severity, causality, and
preventability of potential adverse drug reactions in Pakistan are
required (Hussain & Hassali, 2019).

Finally, better access to healthcare services at affordable rates,
particularly for the underprivileged and rural populations, could
reduce self-medication practices and dependence on informal
healthcare providers, thus encouraging safer and more rational
antibiotic use in Pakistan (Gizaw et al., 2022).

CONCLUSION

Hopefully, continued efforts in antimicrobial stewardship, public
education, and pharmacovigilance will lead Pakistan toward safer
and more rational antibiotic use in the future.

ABBREVIATIONS

ADR: Adverse Drug Reaction; AMR: Antimicrobial Resistance;
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Pakistan; GPs: General Practitioners; ICSRs: Individual Case
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