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Abstract

Background Consistent and timely access to antibiotics is a hallmark of an antimicrobial stewardship program

(ASP) and can be achieved through good procurement practices. However, flawed procurement modules result

in poor antibiotic supply management within health facilities of low- and middle-income countries (LMICs),
including Pakistan, exacerbating antimicrobial resistance (AMR). This study seeks to understand hospital pharmacists’
perspectives on the antibiotic procurement process, its efficiency in ensuring consistent access to antibiotics, and the
role of clinical pharmacists in rational procurement.

Methods Semi-structured interviews with 24 purposively selected hospital pharmacists from secondary healthcare
facilities in Punjab, Pakistan, were conducted utilizing a qualitative case study methodology. Data analysis was
conducted using MAXQDA 2024 software, following a thematic analysis technique using a codebook approach to
thematic analysis.

Results The study identified five central themes: (1) The state of antibiotic use in hospitals is characterized by a lack
of antibiotic use policy, resulting in mostly empirical and irrational prescribing practices. (2) Medicine availability
significantly influences prescribing decisions, often taking precedence over clinical needs. (3) The procurement
process, although structured, is flawed owing to rigid adherence to the Standard Medicine List (SML). (4) Rationality
in procurement is compromised by disregard for AMR, with decisions driven more by cost and demand than clinical
evidence. (5) The clinical acumen of pharmacists is underutilized in procurement due to multifarious barriers.

Conclusion Antibiotic procurement is the mainstay of implementing an ASP in hospitals. This study elucidates
significant policy, practice, and education gaps regarding antibiotic use and procurement in Pakistan. There is a
critical need for comprehensive antibiotic policies, including a revision in SML, enhancing pharmacist authority in
procurement decisions, more rational prescribing, and ensuring access to antibiotics through more informed and
data-driven processes to combat AMR effectively.
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Background

The United Nations Sustainable Development Goal
(SD@) target 3.8 entails access to safe, effective, quality,
and affordable essential medicines for all [1]. Holistically,
access to medicine is influenced by the complex interplay
of multi-pronged factors, including regulatory matters
(intellectual property licences and registration), finan-
cial stability (government’s affordability), research and
development (market entry rewards and economic mod-
els for antimicrobials), healthcare system (infrastruc-
ture), collaboration and cooperation (inter-country and/
or private organizations), socio-economic factors, supply
chain mechanism, pricing policies, procurement strate-
gies and appropriate use (particularly for antimicrobials)
[2-11]. Consistent access to antibiotics offers the neces-
sary restraint against antimicrobial resistance (AMR)
and is guaranteed by efficient procurement practices
[3, 12]. However, irrational use and inefficient procure-
ment mechanisms in low- and middle-income countries
(LMICs), including Pakistan, have resulted in insufficient
and inequitable access to antibiotics [13], significantly
accelerating the problem of AMR and further compro-
mising the already weakened stewardship infrastructure
[14, 15].

A well-designed procurement module based on an
evidence-based medicine list guided by an antibiotic use
policy, which considers local epidemiology and resistance
patterns, along with added guidance from the WHO
AWaRe system, will ensure optimal antibiotic manage-
ment within the health facility [16]. The antimicrobial
stewardship program (ASP), which aims to optimize anti-
biotic therapy and limit AMR, warrants timely availabil-
ity of the appropriate antibiotic, which is a cornerstone
of an effective treatment strategy and is highly depen-
dent on efficient procurement practices and subsequent
inventory control within health facilities. Despite this,
antibiotic procurement has been given negligible impor-
tance as an essential component of stewardship programs
[17, 18].

The World Health Organization (WHO) espoused the
Global Action Plan (GAP) on AMR in 2015, advocat-
ing equitable access to antibiotics while simultaneously
optimizing their use through stewardship interventions
[19]. In response to the GAP’s call, Pakistan promulgated
its National Action Plan (NAP) in May 2017 to combat
AMR using the former as a blueprint [20]. However, NAP
Pakistan faces implementation challenges owing to its
inability to address localized context-specific details [21].
Furthermore, NAP Pakistan is unable to address possible
strategies to cope with the fragile supply chain system

and ensure consistent access to antibiotics throughout
health facilities. Several previous studies have reported
antibiotic shortages and reduced availability, particu-
larly in public hospitals in Pakistan, but were unable to
examine the effect of the procurement process and fac-
tors thereof responsible for the shortage or unavailabil-
ity of antibiotics within these healthcare setups [22-24].
Addressing this gap is essential for developing effective
AMR control strategies by implementing this critical
component of ASP in LMICs, including Pakistan [25].
This study explores underlying factors determining con-
sistent access to antibiotics through hospital pharmacists’
perspectives on the antibiotic procurement process and
its current status as a stewardship tool to restrain AMR
within secondary healthcare facilities. This study is also
interested in investigating whether the procurement pro-
cess can be rationalized by directly engaging a clinical
pharmacist or by employing a pharmacist’s clinical input.

Methods

Study setting

Post 18th Constitutional Amendment, health is steered
by Provincial governments [26]. The health delivery
structure of the Punjab Province comprises two minis-
tries: the Primary & Secondary Healthcare Department
(PSHD), responsible for primary and secondary level
healthcare service delivery, and the Specialized Health-
care and Medical Education Department, which superin-
tends the tertiary healthcare system. PSHD constitutes 33
district headquarter hospitals (DHQs) [27] and 133 tehsil
headquarter hospitals (THQs) [28]; together, these facili-
ties offer secondary-level care [29]. Primary-level care
is furnished by the Rural Health Centers, Basic Health
Units, and dispensaries [29]. Currently, hospital pharma-
cists are only employed at the secondary care level. How-
ever, the medicine procurement process at each District
Health Authority (DHA) level occurs for the district’s
primary and secondary healthcare facilities and is facili-
tated by hospital pharmacists. This study was interested
in antibiotic procurement at secondary health facilities,
for which hospital pharmacists are directly responsible.

Study design and research strategy

This study utilized an exploratory case study qualita-
tive research methodology [30, 31] to garner hospital
pharmacists’ perspectives on antibiotic procurement
practices. This type of methodology allows the study of
contemporary phenomena in their real-world context
and enables the researcher to deeply understand them.
Therefore, this research strategy provided deeper insights
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regarding the case ‘antibiotic procurement process’
within the context of the ‘secondary healthcare sector’
with the single embedded unit of analysis, the ‘hospital
pharmacist, who is the most appropriate candidate to
glean tacit information regarding the subject matter.

Interview guide

A semi-structured interview guide was used to gather
hospital pharmacist’s perspective regarding contempo-
rary antibiotic procurement practices within the sec-
ondary healthcare system. An initial interview guide
comprising six parts, excluding the demographic sec-
tion, was formulated. The guide contained open-ended
questions that enabled the participants to express their
accounts and, at the same time, limit them within the
context of our study objectives. An academic expert and
a senior pharmacist assessed the initial guide for reli-
ability and content validity. It was then pilot-tested with
three pharmacists: two from secondary healthcare facili-
ties and one from the procurement cell of a DHA in Pun-
jab. This process aimed to refine the research questions
by gaining insights into the procurement process. The
guide underwent important changes after pilot testing,
including rephrasing a few questions and the inclusion of
new questions as well. Qualitative research is an iterative
process involving simultaneous data collection and anal-
ysis [32-34]. The updated guide again accommodated
a few pertinent questions after ten interviews, which
gave a new dimension to the study within the bounds
of our ‘case’ and led to the addition of another primary
research question. The inclusion of a new objective was
considered significant. Following comprehensive discus-
sion within the analytic team (SA, MB, and ZS), consen-
sus was developed to incorporate the new objective for
a deeper understanding of the ‘case’ under examination.
The interview guide is provided in Additional File 2.

Development of research question

Initially, the study commenced to understand the anti-
biotic procurement procedure and to explore how the
clinical input of a pharmacist or designated clinical phar-
macist can rationalize procurement decision-making. As
the interviews progressed, it was realized that partici-
pants were more tended to register their concerns about
access to antibiotics through the currently implemented
procurement system. Therefore, a substantial shift in the
dimensions of the study was made after a thorough dis-
cussion within the research team.

Sampling strategy and participant recruitment

The study initially employed purposive sampling until
the lead researcher’s network was fully utilized. Sub-
sequently, snowball sampling was implemented, with
participants asked to nominate potential participants.
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Potential participants were telephonically and verbally
informed of the study objectives and requested par-
ticipation. Upon agreement, a formal interview call was
scheduled, prioritizing participants’ availability. All par-
ticipants served as hospital pharmacists at the time of
the interview and were posted at different secondary
care health facilities situated in different tehsils in the
province of Punjab (Table 1). Fifty respondents (33 males
and 17 females) were invited to participate in the study
during the course of the data collection phase. However,
we noticed extreme hesitancy among the respondents
regarding participation in the research activity, particu-
larly males; 56% (nonparticipants, 14/25) of them either
refused or were unable to fulfil the commitment after
agreeing to participate at first due to unknown reasons.
Despite this, we could note the accounts of 24 partici-
pants in the study, excluding those interviewed during
pilot testing. One interview was discarded due to an
audio recording issue. The analytical team unanimously
decided on data collection termination through data iter-
ation. When it was recognized that within the context of
our study ‘case; themes have adequately developed and
contributed to the comprehensive understanding of our
research questions [35, 36]. Data saturation was reached
after the 22nd interview; however, further interviews
were conducted to confirm theme saturation, which
resulted in redundant information. Therefore, data col-
lection was concluded at the 24th interview.

In-depth interviews

Data were collected via in-depth interviews, predomi-
nantly conducted telephonically and audio-recorded,
except for one face-to-face interview held in the partici-
pant’s office. During a pre-scheduled formal interview
call, the participants were again communicated regard-
ing the study objectives, permission to record the inter-
view was sought, and the recording’s purpose was clearly
explained for record purposes. The lead researcher (SA,
male), holding a Master’s in Philosophy and is trained
in qualitative research, conducted all interviews. Field
notes were made after each interview. Each participant
was interviewed once, lasting between 20 and 60 min,
and repeat interviews were avoided. All interviews were
conducted in Urdu between October 2023 and March
2024. The audio-recorded interviews were transcribed
verbatim and translated into English by NA and JJ. The
transcriptions were then proofread and checked for
coherence by MSH.

Data analysis

The data familiarization process started concurrently
during the data collection phase by listening to the
audio-recorded interviews in full and referring to the
field notes. Initially, data were coded and grouped into
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Table 1 Participants demographics
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ParticipantID® Age Gender Hospital Level® Experience in Public Sector Qualification

Experience in Procurement

RPh-01 32 Male THQ Three Years
RPh-02 32 Male DHQ > Five Years
RPh-03 34 Male DHQ Six Years
RPh-04 31 Male THQ > Five Years
RPh-05 32 Male THQ Six Years
RPh-06 34 Male THQ Six Years
RPh-07 31 Male THQ Five Years
RPh-08 31 Male DHQ Six Years
RPh-09 35 Female THQ Six Years
RPh-10 31 Female DHQ FiveYears
RPh-11 30  Male THQ Seven Years
RPh-12 38 Male THQ Eight Years
RPh-13 34 Male THQ Eight Years
RPh-14 28  Male DHQ Five Years
RPh-15 34 Male THQ Five Years
RPh-16 32 Male THQ Four and a half Year
RPh-17 26 Female DHQ Two Years
RPh-18 29  Male THQ Six Years
RPh-19 25  Female DHQ Two Years
RPh-20 27 Male THQ Four Years
RPh-21 36 Female THQ Five Years
RPh-22 31 Male DHQ Five Years
RPh-23 33 Male THQ Six Years
RPh-24 36 Male DHQ Eight Years

M. Phil Pharmaceutics ThreeYears
M. Phil in Pharmacology Four Years
Masters Six Years
Pharm-D Three Years
Pharm-D Two to Three Years
M. Phil Pharmaceutics Six Years
M. Phil Four Years
Pharm-D Five Years
M. Phil Pharmacology Two Years
M. Phil Pharmacy Practice Three Years
M. Phil Pharmaceutics Four Years

MPH Seven Years
M. Phil Pharmacy Practice Four Years
Pharm-D Three Years
Pharm-D Five Years
M. Phil Pharmaceutical Chemistry Three Years
M. Phil Pharmacology One Year
Pharm-D Five Years
M. Phil Pharmacology One Year
Pharm-D Two Years
M. Phil Pharmaceutics Three Years
M. Phil Five Years
Pharm-D Six Years
Pharm-D Seven Years

2 RPh - Registered Pharmacist, ® Hospital Level - DHQ (District Headquarter Hospital), THQ (Tehsil Headquarter Hospital)

similar categories that later formed sub-themes, and
subsequently, similar subthemes were placed under
a single theme. Using the thematic analysis [37], data
were initially coded deductively and then inductively for
unexpected insights. Two researchers, SA and MB, inde-
pendently coded the first few transcripts, and an agreed-
upon codebook was then finalized after a thorough
discussion under the convenorship of ZS, an established
researcher who supervised the project. The codebook
was then applied to all transcripts, and the analysis was
performed using MAXQDA 2024 software. The prelimi-
nary findings (draft) were shared with three participants
as a member check to invigorate the analysis and check
the appropriateness for practice and implementation.

Ethical consideration

This study was approved by the Human Ethical Commit-
tee of the Faculty of Pharmacy, Department of Pharmacy
Practice, Bahauddin Zikariya University, Multan (BZU-
FOPDPP-2453). All interviewees were assured data con-
fidentiality, and the results were reported anonymously
by assigning distinct IDs to each participant. Verbal con-
sent was obtained prior to the interview, and participants
could refuse to answer questions or withdraw from the
study at any time without explanation.

Results

After careful analysis of the data, eight themes emerged.
Five of these are presented in the main manuscript.
These include (1) The State of Antibiotic Utilization in
Hospitals, (2) Availability Drives Prescribing, Prescrib-
ing Drives Availability, (3) The Procurement Process, (4)
Rationality in Procurement, and (5) Clinical Pharmacist
— A Potential Antibiotic Steward. The examplar quota-
tions for each theme and the remaining three themes are
provided in Additional Results, file 1. Table 2 summarizes
the findings. Figure 1 (A and B) depicts limitations in the
current procurement process and recommendations to
implement antibiotic stewardship through the procure-
ment process, respectively. Results are reported accord-
ing to the COREQ Checklist (Additional file 3).

The state of antibiotic utilization in hospitals

A system without an antibiotic policy

Antibiotic utilization in hospital facilities suffers from
irrational treatment. This is due to the lack of proper
antibiotic use policies, giving rise to erroneous prescrib-
ing trends divergent from standard treatment guidelines,
subsequently posing severe ramifications for the long-
term effectiveness of antibiotics.
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Table 2 Summary findings
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Themes

Sub-themes/Sub subthemes

Summary Findings

Pharmacist - The
Custodian of An-
tibiotic Arsenal ©

The State of Anti-
biotic Utilization

in Hospitals

Availability Drives
Prescribing,
Prescribing Drives
Availability

The Procurement
Process

Rationality in
Procurement

Clinical Pharma-
cist — A Potential
Antibiotic
Steward
Challenges Beset-
ting the Procure-
ment Process °

Recommenda-
tions for the
Future ®

- Understanding of the Concept

« A System without Antibiotic Policy

« Empirical Prescribing — The Default Mode

- Broad-Spectrum Antibiotic Use — A Common
Practice

- Types of Procurement

« Budgetary Distribution

- Pharmacist’s Role in Procurement
- Demand Generation °

«The SML Phenomenon

- Pharmacists with 30% Autonomy @
» Lack of Inclusivity in SML ®

- Antibiotic Resistance Neglect: An Insouciant
Procurement Process

-"Quantity, instead of Quality”

« Access Throughout the Year

- Budgetary Constraints

- Irrational Use of Alternative Antibiotics °

- Inability to Procure - The SML Factor

- Procedural Delays Affecting Supply Chain

« Hospital Pharmacist - An Administrative Role
- Irrational Prescribing Affecting Access to
Antibiotics

« Antibiotics - Drugs of Meagre Importance

- Unavailability of Susceptibility Testing

- Perception Rather Misconception about the
Resistance Pattern

« Nurturing the Clinical Role of Pharmacist

« Acceptance in the System

- Clinical Pharmacists: Playing a Part in
Procurement

«"Real-time (Resistance) Data”

- Strengthening Clinical Pharmacists with Data
- Infrastructural and Budgetary Requirements
« Implementation of Antibiotic Stewardship
Program

- Antibiotic Stewardship — The Vertical Program
a

« Clinical Audits across the Facilities

- Stewardship Through Procurement

« Continuous Medical Education

- Adhering to WHO's AWaRe Classification

- Autonomous Procurement

- Pharmacists have portrayed limited understanding and awareness of the anti-
microbial stewardship program (ASP) and WHO AWaRe classification system.

- Notably, only one participant could elaborate on the antibiogram concept.

- There is a growing trend among prescribers to prescribe broad-spectrum
antibiotics empirically without susceptibility testing.

- The irrational practice emanates from hospitals'lack of proper antibiotic use
policies.

- Prescribers in public-sector hospitals are encouraged to prescribe antibiotics
from the available stock, irrespective of the patient’s specific clinical needs.

- The available stock is eminently overprescribed and depletes shortly after it
becomes available, thereby limiting the prescribing choice.

- There are two broad types of procurement methods: bulk and local purchase
(LP) procurement, with budgetary distributions of 75% and 25%, respectively.

« Bulk procurement proceeds under the Punjab Procurement Rules (PPR), 2014,
using a Standard Medicine List (SML) that specifies medicines and their indica-
tive quantities.

- The SML is considered a limitation in catering to hospitals’medicinal demands,
curtails pharmacists' prerogative in setting demand, and lacks inclusiveness.

« The procurement process does not consider microorganisms’ current resistance
patterns or antibiotics'local susceptibility profile.

+ The procurement process primarily focuses on ensuring the availability of
antibiotics in quantities that could serve the needs of the maximum number of
patients receiving treatment within public-sector hospitals.

- The procurement process cannot provide consistent access to antibiotics
throughout the year, especially in outpatient department (OPD) patients.

- The pharmacist’s clinical input does not influence procurement
decision-making.

- Many participants believed that clinical pharmacists can help rationalize the
procurement process if involved effectively.

+ The most pervasive challenge facing health facilities across primary and
secondary healthcare department (PSHD) is budgetary constraint, which has a
deleterious impact on access to antibiotics and culminates in the irrational use
of alternative antibiotics, thereby augmenting antibiotic resistance.

- The limitations presented by the SML and procedural bottlenecks of the pro-
curement process hinder access to antibiotics.

- Overuse of antibiotics and empirical prescribing without susceptibility testing
are other major impediments.

« Pharmacists are overburdened with administrative tasks; hence, they offer
minimal patient-centered care.

- Policymakers hold a meager understanding regarding the clinical and econom-
ic ramifications of antibiotic resistance associated with the misuse of antibiotics.
- There is a need to implement an ASP as a vertical program to optimize antibi-
otic use.

« Antibiotic procurement should be conducted under the umbrella of ASP utiliz-
ing a data-driven approach, where susceptibility patterns and local epidemiol-
ogy must be considered significantly.

- Strengthening the clinical pharmacist’s role through specialized training and
fostering acceptance within the system should be the foremost goal.

- Adequate budgetary support for microbiological infrastructure would equip
clinical pharmacists with the necessary resistance data to guide antibiotic pro-
curement at the hospital and secretariat levels.

- Integrating the WHO AWaRe system with SML would facilitate rational procure-
ment and subsequent antibiotic consumption within hospitals.

2 Sub sub-theme P Detailed results along with examplar quotations are provided in Additional results file 1
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Fig.1 A-Limitationsin the current procurement process. B — Recommendations to implement antibiotic stewardship through the procurement process

Empirical prescribing - the default mode

It is important to note that the default prescribing prac-
tice within the hospital follows empirical or hit-and-trial
methods rather than being based on microbial suscepti-
bility testing. Moreover, the lack of a robust data-driven
system further complicates the prudent utilization of
antibiotics, consequently limiting prescribers to opt for
empirical prescriptions.

Broad-spectrum antibiotic use — a common practice

The participants highlighted an alarming situation where
non-judicious use of Reserve antibiotics from the WHO
AWaRe category is on the rise, ignoring their importance
as last resort drugs against multi-drug resistant organ-
isms merely to avoid patient complaints. Prescribers also
succumb to patients’ perception that injectables are the
only effective form of treatment instead of utilizing their
clinical acumen and often misemploy broad-spectrum
antibiotics, particularly ceftriaxone. Of note, self-med-
ication perpetuated due to socio-economic factors also
presents a challenge in rationalizing antibiotics.

Contrary to the popular opinion of antibiotic misuse
within secondary healthcare settings, one participant
highlighted that prescribers at their facility advocate for
rational antibiotic use and express their commitment to
ASP. This is encouraging, but such practices are limited
across facilities.

Availability drives prescribing, prescribing drives
availability

Public hospitals provide medical services free of cost
(or follow subsidized rates for a few services). The pro-
vision of medicines to the general public is the hospital’s

responsibility, as the availability and provision of medi-
cines within hospitals align with political agendas. Thus,
directions are to prescribe medicines from the available
hospital inventory and refrain from patients’ out-of-
pocket medicine expenditure, irrespective of whether the
available antibiotic serves clinical needs. Subsequently,
the more prescribed ones are considered during the
demand generation. This policy inadvertently promotes
irrational use and creates a cycle in which certain antibi-
otics receive undue preferences in both prescribing and
procurement. However, participants mentioned that the
alternate procurement method, Local Purchase (LP), is
opted to ensure the availability of prescribed medicines
or oftentimes oral antibiotics may be used as a stopgap
measure, which might not always be clinically appro-
priate. Moreover, in some scenarios, the patient has to
bear the financial burden of purchasing their medicines,
which portrays underlying supply chain issues.

On the other hand, the participant explained that there
is irrational exploitation of available antibiotics until
the stock depletes within a few months, highlighting
unguided and non-judicious antibiotic prescribing even-
tually aggravates AMR.

The procurement process

Medicine procurement takes place in accordance with
the Punjab Procurement Rules (PPR) 2014 set forth by
the Punjab Procurement Regulatory Authority (PPRA) as
mandated under the PPRA Act, 2009 [38]. Table 3 pro-
vides different attributes of the procurement process.
Figure 2 demonstrates the bulk procurement process in
a flow diagram. Additionally, Fig. 3 depicts the procedure
for local purchase (LP) taken place at the hospital level.
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Table 3 Procurement attributes in a secondary healthcare

system
Types of « Bulk Procurement « Local Purchase
Procurement (LP)
Budgetary +75% + 15% - Day-to-day
Distribution Purchase
+ 10% - Emer-
gency and Disaster
Management
Pharma- - Demand Generation at the « Demand processing
cists’Role in hospital level « Receiving medicine
Procurement « Technical member of the  from a local vendor

district purchase committee and physical verifica-

tion of the stock

Factors Involved - Previous year's « Items unavailable in

in Demand consumption bulk procurement
Generation « Prescribing trend

« Allocated budget

- Standard Medicine List

(SML)
The SML phenomenon

The Standard Medicine List, commonly referred to as
‘SML; is notified by the procurement cell of the DGHS.
SML is a list of medicines along with their indicative
quantities, in which health facilities of both primary and
secondary nature are categorized according to their bed
strength (Additional file 4). As per clause 5 of the SML
notification, the PSHD has made it mandatory to follow
the list and quantities therein for the bulk purchase of
medicine as a policy decision [39].

The participants predominantly disrelished SML. They
thought that SML bound us within prescribed limits,
allowing alteration of up to +30% in demand and assert-
ing rigid adherence, rendering it arduous to cater to the
medicinal requirements of the hospital. One of the par-
ticipants argued that substantial adjustments in the hos-
pital’s actual consumption had to be made to meet the
SML criteria, questioning its formulations’ effectiveness
for every facility. The participants extended their argu-
ment by mentioning that facility-to-facility variability in
demand is evident, stating that SML disregards this fac-
tor and manifests less usefulness overall.

On the contrary, few participants supported SML and
held a balanced opinion on its constitution. The par-
ticipant described that the list appreciably enumerated
emergency and indoor medicinal items in the first place,
which reflected the government’s priority to provide
for these departments. Moreover, SML includes a wide
variety of antibiotics but still requires amelioration. The
participant further admitted that SML was deficient in
providing full coverage due to the high resistance pattern
of a few antibiotics. However, this lack has been defended
by the participant, who elaborates that the government
expects to cater to such patient-specific needs through
the budget of LP.
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Rationality in procurement

Antimicrobial resistance neglect: an insouciant procurement
process

Almost all participants unanimously confirmed that the
procurement process was inconsiderate towards the
resistance pattern of either the province or presented in
the hospital. Furthermore, no such data regarding the
resistance pattern is available, which could assist in ratio-
nally selecting antibiotics in the procurement process.
Such an insouciance in procurement could produce grave
concerns regarding AMR.

The participant asserted that AMR is never a concern
in procurement. However, a participant presented an
absurd justification, claiming they determined the resis-
tance from the prescribing pattern observed within the
facility.

Contrastingly, only one participant argued that resis-
tance status was considered in the procurement process,
particularly during pre-qualification.

Access throughout the year

Most participants rejected the notion that access to anti-
biotics is ensured year-round in government settings.
Furthermore, sequential antibiotic consumption maxi-
mizes stock levels but limits prescribing options and
downplays resistance considerations, restraining effective
patient care and raising grave concerns about AMR.

The participant explained that access to medicine is
distinct for outpatient department (OPD) patients ver-
sus in-patient/admitted patients with in-patient receiving
medicine/antibiotics through alternative procurement
methods. However, outpatients are at a disadvantage and
face disparities in antibiotic availability, pointing towards
underlying supply chain issues, poor resource alloca-
tion (for outpatients), and inequitable healthcare provi-
sion. Furthermore, a participant hinted that the rational
use of medicines or antibiotics is still debatable, even in
admitted patients. Access to medicine cannot be compre-
hended as a mere logistical element of medicine availabil-
ity; rather, rational use of medication is equally important
[40].

Clinical pharmacist - a potential antibiotic Steward

In the present regime, the clinical pharmacist himself
or the clinical acuity of any pharmacist cannot affect
the procurement of antibiotics, most of the pharmacists
asserted. The predominant reason stated by the partici-
pants was the lack of data pertaining to the resistance
pattern of the province and, subsequently, the hospital
facilities. Moreover, the current procurement process
is not inclusive enough to consider the clinical role of
pharmacists due to budgetary constraints, pharmacists’
engagement in administrative roles, non-availability of
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Fig. 2 Flow Chart Diagram for Bulk Purchase of Medicines

clinical pharmacists, and limited physician acceptance of
pharmacist intervention.

However, all participants unanimously acknowledged
that involving a clinical pharmacist in the procurement
process will significantly improve antibiotic rationaliza-
tion and reduce the cost incurred on antibiotics.

Discussion

Our findings suggest inconsistent access to antibiotics
accompanied by an arbitrary selection of antibiotics with-
out considering the susceptibility pattern of the microbes,
and the same is also disregarded during the procurement
process. Moreover, pharmacists’ clinical expertise con-
cerning antibiotic procurement is underutilized due to
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insufficient susceptibility data and challenges in the form
of budget and physician acceptance.

Access to antibiotics is closely connected to the utiliza-
tion pattern and budgetary grants within health facilities
[41]. An erratic and irrational prescribing by physicians
disparaging supply chain issues and budgetary limitations
eventually results in early stockouts of the antibiotics
being purchased through bulk procurement, a predomi-
nant method used to cater to the hospital’s medication
needs, as noted in this study. Pharmacists can play an
integral role in managing stockouts, performing the dual
role of medication management at the patient-care level
and as an inventory manager [42]. However, our study
results suggest a contrasting picture where a pharmacist’s
clinical acumen is rarely employed and thus offers negli-
gible utility in patient-centered care.

The process of procuring medicinal items within
the healthcare department follows a semi-centralized
approach, and pooled procurement is based on SML as
a policy decision. Although the National Essential Medi-
cine List (EML) 2023, notified by the Government of
Pakistan [43], and generally, these types of formularies
or lists ensure transparency and prohibit the inclusion of
wish-list items for procurement and are considered ele-
ments of good procurement [44, 45]. However, the indic-
ative quantities of antibiotics enumerated on SML do not
represent the actual needs of health facilities. Instead, the
participant accentuated that the actual demand for the
facility had been adjusted for up to 50% to comply with
SML-notified quantities. The present policy negatively
affects access to antibiotics [11] and undermines the
pharmacist’s role as a procurer (medicine quantification,
forecasting, and demand management), in contrast to
empirical evidence that a pharmacist’s clinical and mana-
gerial acumen regarding procurement is highly appreci-
ated [42, 46-48].

Hospital pharmacists manage bulk procurement
inadequacies by opting for an alternative procurement
method, LP, to arrange the medication from a local ven-
dor. However, facility-to-facility budgetary hardships also
hinder such an arrangement in the long run. This chan-
nel can potentially expose public health facilities to sub-
standard medicine supplies [49, 50]. Hence, the quality of
the antibacterial agents supplied through this channel is a
topic that requires further exploration.

It was observed that larger facilities such as DHQs
tend to have more budgetary space than THQs and can
afford alternate procurement for in-patients and emer-
gency departments; however, outpatients are at a disad-
vantage in both types of facilities once the bulk supply
of antibiotics is depleted. Contrarily, the participant
also highlighted that budgetary shortages compel physi-
cians to choose inappropriate alternatives available in the
hospital. A previous Pakistani study [22] indicated poor
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procurement procedures as the cause of medicine short-
ages. The study recommended extra-budgetary allocation
and strengthening pharmacists’ role in procurement to
ensure optimal access and avoid hospital medicine short-
ages. A study from Ethiopia [51] similarly found that
budgetary shortages affected the availability of medici-
nal products. Overall, this study also noticed that budget
directly influences access, quantity procured, prescribing,
and clinical intervention by pharmacists, and vice versa.

This study also corroborates previous findings that
LMICs lack microbiological laboratory infrastructure
and data surveillance capacity [52, 53]. Pakistan’s NAP
[20] also acknowledges that such weaknesses exist in
the country’s healthcare setup. The participants asserted
the need to develop a microbiological laboratory infra-
structure to facilitate definitive antibiotic therapy and
to restrain arbitrary empirical treatment. Antimicrobial
susceptibility testing systems will guide local antibio-
gram development, support appropriate initial empirical
prescribing, establish treatment guidelines, and inform
emerging resistant trends [54—56].

Unfortunately, the study participants were unfamiliar
with the concept of antibiograms, except for one par-
ticipant, and the determinant of this finding could be
explored further in light of the pharmacy curriculum.
Therefore, the term “resistance data” has been utilized
alternatively while interviewing participants. In our
study, participants unanimously suggested that anti-
microbial resistance is not considered while procuring
antibiotics because of the absence of resistance data sur-
veillance across the health facilities. They indicated that
a data-driven approach would be highly suited for anti-
biotic procurement. Published literature suggests that
pooling resistance data from different health institutions
across vast geographical regions, such as provinces, and
synthesizing such data to form an accumulative antibio-
gram could serve as an essential guiding tool for appro-
priate empirical therapy and current resistance trends
[31, 57-59]. Building on the literature, antibiograms or
susceptibility data collected from facilities across the
province can help identify appropriate antibiotics for
subsequent inclusion in the procurement list [54, 60].
Such an antibiotic list based on accurate representative
AMR data would provide substantial evidence for pro-
curing antibiotics [61], unlike SML [26], which does not
consider current resistance patterns in selecting antibi-
otics and thus appears to be divergent from the updated
evidence base.

Our study found a lack of standard treatment guide-
lines (STGs) for antibiotic prescribing within the prov-
ince’s secondary healthcare system, contrary to the
claim made in Pakistan’s NAP against AMR regarding
the development of STGs within the country [20]. The
foremost stewardship intervention is to formulate an
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antibiotic prescribing policy that informs the contextual-
ized selection of antibacterial agents based on the local
susceptibility profile, which will ascertain an appropriate
empirical prescribing [15, 52]. Moreover, The Medical
Microbiology and Infectious Diseases Society of Pakistan
[62] and the WHO AWaRe framework offer practical
guidance regarding empiric prescribing upon which local
guidelines can be based [63], or the WHO AWaRe Anti-
biotic Book can be adopted as a comprehensive empiric
prescription-guiding tool that covers 34 common infec-
tions present in primary healthcare and hospital settings
[64, 65]. However, neither this study noticed any consid-
eration to opt for any prescription guiding tool within the
public health setups, nor did Atif et al. [29] and Butt et
al. [66] Furthermore, because of the absence of antibi-
otic guidelines and poor diagnostic abilities of the pub-
lic health sector, as outlined in NAP Pakistan [20], 100%
of the antibiotic prescriptions were constructed on an
empirical basis, as noted by Mustafa et al. at secondary
care public hospitals [67], similar to our results. As an
outcome, irrational practices prevail, leading to the use
of broad-spectrum antibiotics, particularly of the Watch
and Reserve category from WHO’s AWaRe Classifica-
tion, as observed by this study. Clearly outlined bespoke
antibiotic guidelines will eventually facilitate judicious
prescribing, appropriate demand forecasting and ratio-
nalized procurement [16].

Our results suggest that the procurement process does
not engage clinical pharmacists or utilize their clinical
understanding in the appropriate selection of drugs for
procurement, forecasting, and demand formation for
various reasons discussed in the above sections. The most
notable one is that neither the clinical pharmacist is sup-
plemented with sufficient susceptibility data to present an
argument regarding the purchase of antibiotics, nor does
the budget provide space for the pharmacist to inter-
vene and recommend alterations clinically. An extensive
literature base is available regarding the effectiveness of
antimicrobial optimization, therapeutic guidelines, for-
mulary development, and proper implementation of
ASP by clinical pharmacists [68, 69]. However, the lack
of STGs and microbiological laboratory infrastructure
was noted to be the major impediment to the propaga-
tion of their role as antibiotic stewards [70]. Fortunately,
many facilities, with few exceptions, under the adminis-
trative control of PSHD have a designated Clinical and
Pharmacovigilance officer (CPPO) responsible for medi-
cine optimization and reporting drug-drug interactions.
There is a need to expand their role in implementing ASP
to ensure rational utilization of antibiotics within their
facility through prospective audit and feedback [71] while
guaranteeing timely antibiotic access through good pro-
curement practices will ultimately slow AMR. However,
to take adequate advantage of this enabler situation, their
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role must be recognized, and acceptance must be gener-
ated within the system.

A well-designed procurement module is essential
to ensure consistent access to antibiotics. It should be
embedded as a critical component of the ASP, which is
crucial for the timely availability of antibiotics to improve
patient outcomes [11, 17, 18]. Consistent with the litera-
ture, participants rightly emphasized the need to imple-
ment an ASP and conduct procurement of antibiotics
within this framework. Moreover, another participant
recommended establishing the ASP as a separate verti-
cal program with the purview of procuring medicine
to tackle AMR effectively. This approach can be further
debated, as the existing literature illustrates the posi-
tive effects of vertical programs for focused antimicro-
bial stewardship activities [72-74]. The WHQO’s AWaRe
framework is also an antimicrobial stewardship tool that
can equally serve to monitor and evaluate access to anti-
biotics, as the recent United Nations General Assembly
(UNGA) high-level meeting on AMR recommends that
by 2030, 70% of antibiotic consumption at the global level
should be of Access group antibiotics [75-77]. Partici-
pant eloquently suggested that procurement (SML) must
be devised in such a way that compliance may possibly be
generated. Even though the National EML 2023 classifies
antibiotics as per the WHO AWaRe list, unlike SML [43].
Unfortunately, NAP Pakistan [20] is also silent on stan-
dardizing antibiotic procurement within public health
entities and integrating the WHO AWaRe system within
the antibiotic procurement process.

Strength and limitations

The major methodological limitation is that the case-
study qualitative methodology is context-specific. There-
fore, results lack generalizability and are limited to the
‘case’ and ‘context’ under discussion. The study counts
this as a limitation that only the perspectives of hospital
pharmacists were noted. This study primarily addressed
antibiotic access issues through the current procure-
ment system. So, in this regard, the prescriber is another
important stakeholder. Considering the perspectives of
this key informant would enable us to understand antibi-
otic access more nuancedly in PSHD. On the other hand,
this study established substantial grounds related to pro-
curement procedures followed in the public health sec-
tor, particularly the domain of hospital pharmacists, and
gathered significant empirical evidence to inform policy
and design measures to promote antimicrobial steward-
ship through procurement.

Pharmacists exhibited hesitancy in participating, pos-
sibly because of the perceived displeasure of authori-
ties and disobedience of service rules; however, the
interviewed participants were vocal and candid about
their concerns and articulated their perspectives fairly
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well, contributing to an in-depth understanding of the
research questions.

Incorporating quantitative procurement data could
significantly enhance the study’s depiction of antibiotic
procurement. The research team is developing a mixed-
method project to triangulate this qualitative data with
quantitative figures, providing a more nuanced explana-
tion of antibiotic procurement and related aspects.

Practical implications

The study offers sufficient evidence for stakeholders to
reassess the current SML policy on antibiotic procure-
ment and suggest its alignment with the WHO AWaRe
classification and the National EML 2023. Current prac-
tices are unable to ensure consistent access to antibiot-
ics. Moreover, disregarding the provincial and hospital
antibiotic susceptibility patterns during procurement,
coupled with a lack of antibiotic guidelines results in irra-
tional procurement and inappropriate (misuse and over-
use) utilization of antibiotics within the facilities. Data
from local microbiology or pathology laboratories or the
WHO Global Antimicrobial Resistance and Use Surveil-
lance System (GLASS) can be used for susceptibility pro-
files [31]. However, care must be taken when synthesizing
results from such surveillance data due to the possible
risk of bias, poor quality, and lack of representativeness
[78-80]. This study advocates the efficient utilization of
clinical pharmacists within the procurement domain for
appropriate drug selection and rational demand fore-
casting based on susceptibility patterns and disease epi-
demiology. For this purpose, the pharmacist’s clinical
role must be signified within the secretariat, DHAs, and,
importantly, hospital settings.

Conclusion

Antibiotic procurement is the mainstay of implementing
an ASP. Consistent access to antibiotics is subject to good
procurement practices and, subsequently, their responsi-
ble utilization within hospital settings, according to clini-
cal guidelines. The study identified the negligible clinical
role of pharmacists in rationalizing the procurement pro-
cess, along with other associated challenges. Pragmatic
recommendations to overpower the challenges of access
to antibiotics, procurement policy, and the development
of the pharmacists’ clinical role have been provided to
promote stewardship program through rationalized anti-
biotic procurement.

Abbreviations

ASP Antimicrobial stewardship program
LMICs Low- and middle-income countries
AMR Antimicrobial resistance

SML Standard Medicine List

SDG Sustainable Development Goal
WHO World Health Organization

GAP Global Action Plan

(2025) 14:7

Page 12 of 14

NAP National Action Plan

PSHD Primary & Secondary Healthcare Department
DHQs  District headquarter hospitals

THQs Tehsil headquarter hospitals

DHA District Health Authority

LP Local Purchase

PPR Punjab Procurement Rules

PPRA Punjab Procurement Regulatory Authority
DGHS  Directorate General Health Services

RFP Request for Proposal
CEO Chief Executive Officer
OPD Outpatient department
IPD Inpatient department

CPPO Clinical and Pharmacovigilance officer
STGs Standard treatment guidelines
UNGA  United Nations General Assembly

Supplementary Information
The online version contains supplementary material available at https://doi.or
9/10.1186/513756-025-01521-w.

Supplementary Material 1
Supplementary Material 2
Supplementary Material 3

Supplementary Material 4

Acknowledgements
We would like to express our sincere thanks to all the participants for taking
time out of their busy schedules to participate in the study.

Author contributions

SA: Conceptualization, Data curation, Formal analysis, Investigation,
Methodology, Project administration, Writing — original draft, Writing — review
& editing. MB: Conceptualization, Formal analysis, Methodology, Writing

— original draft, Writing — review & editing. NA: Transcription, Visualization,
Writing — review & editing. JJ: Transcription, Visualization, Writing — review &
editing. MSH: Transcription, Writing — review & editing. RMZM: Methodology,
Writing - review & editing. ZS: Conceptualization, Formal analysis,
Methodology, Supervision, Writing — review & editing. All authors read and
approved the final version of the manuscript.

Funding
No funding or sponsorship was received for this study or publication of this
article.

Data availability
The datasets generated during and/or analyzed during the current study are
available from the corresponding author on reasonable request.

Declarations

Competing interests
The authors declare no competing interests.

Ethical approval

This study was approved by the Human Ethical Committee of the Faculty of
Pharmacy, Department of Pharmacy Practice, Bahauddin Zikariya University,
Multan (BZU-FOPDPP-2453). Verbal consent was obtained prior to the
interview, and participants could refuse to answer questions or withdraw from
the study at any time without explanation.

Author details

'Department of Pharmacy Practice, Faculty of Pharmacy, Hamdard
University, Islamabad Campus, Islamabad, Pakistan

’Department of Pharmacy, DHQ Hospital Jhelum, Jhelum, Pakistan
3Departmem of Pharmacy, Quaid-i-Azam University, Islamabad
45320, Pakistan


https://doi.org/10.1186/s13756-025-01521-w
https://doi.org/10.1186/s13756-025-01521-w

Afzal et al. Antimicrobial Resistance & Infection Control

“College of Pharmacy, University of Sargodha, Sargodha, Pakistan
°Department of Pharmacology and Toxicology, University of Veterinary
and Animal Sciences, Lahore, Pakistan

SInstitute for Regeneration and Repair (IRR), Edinburgh Medical School,
The University of Edinburgh, Edinburgh, UK

’Faculty of Pharmacy, Bahauddin Zakariya University, Multan,

Punjab 60800, Pakistan

Received: 18 October 2024 / Accepted: 19 January 2025
Published online: 07 February 2025

References

1.

United Nations. Transforming our world: the 2030 Agenda for Sustainable
Development| Department of Economic and Social Affairs [Internet]. 2015
[cited 2024 Aug 25]. Available from: https://documents.un.org/doc/undoc/g
en/n15/291/89/pdf/n1529189.pdf

World Health Organization. Regional Office for South-East Asia. Access to
medicines [Internet]. New Delhi: World Health Organization. Regional Office
for South-East Asia. 2017 Aug. Available from: https://iris.who.int/handle/106
65/258815

Wasan H, Reeta KH, Gupta YK. Strategies to improve antibiotic access and a
way forward for lower middle-income countries. J Antimicrob Chemother.
2024;79:1-10.

Koduah A, Baatiema L, de Chavez AC, Danso-Appiah A, Kretchy IA, Agyepong
IA, et al. Implementation of medicines pricing policies in sub-saharan Africa:
systematic review. Syst Reviews. 2022;11:257.

Bors C, Christie A, Gervais D, Wright Clayton E. Improving Access to Medicines
in Low-Income countries: a review of mechanisms. J World Intellect Property.
2015;18:1-28.

Berman D, Chandy SJ, Cansdell O, Moodley K, Veeraraghavan B, Essack

SY. Global access to existing and future antimicrobials and diagnostics:
antimicrobial subscription and pooled procurement. Lancet Global Health.
2022;10:293-7.

Dubois P, Lefouili Y, Straub S. Pooled procurement of drugs in low and middle
income countries. Eur Econ Rev. 2021;132:103655.

Magadzire BP, Ward K, Leng HM, Sanders D. Inefficient procurement
processes undermine access to medicines in the Western Cape Province of
South Africa. South Afr Med J. 2017;107:581-4.

Seidman G, Atun R. Do changes to supply chains and procurement processes
yield cost savings and improve availability of pharmaceuticals, vaccines or
health products? A systematic review of evidence from low-income and
middle-income countries. BMJ Global Health. 2017;2:e000243.

Baldi S, Vannoni D. The impact of centralization on pharmaceutical procure-
ment prices: the role of institutional quality and corruption. Reg Stud.
2017;51:426-38.

Bhandari RK, Pandey AK, Malhotra S, Kakkar AK, Singh S, Cohn J, et al.
Addressing challenges in Antibiotic Access: barriers, implications and strate-
gies for solution. Pharm Med. 2024;38:387-97.

Cars O, Chandy SJ, Mpundu M, Peralta AQ, Zorzet A, So AD. Resetting the
agenda for antibiotic resistance through a health systems perspective. Lancet
Global Health. 2021;9:e1022-7.

McDonnell A, Klemperer K, Pincombe M, Guzman J. Leveraging Purchasing
Systems to Ensure Access, Stewardship, and Innovation. Center for Global
Development Working Paper 619 [Internet]. 2022; Available from: https://ww
w.cgdev.org/publication/leveraging-purchasing-systems-ensure-access-stew
ardship-and-innovation-landscape-review

Cox JA, Vlieghe E, Mendelson M, Wertheim H, Ndegwa L, Villegas MV, et al.
Antibiotic stewardship in low-and middle-income countries: the same but
different? Clin Microbiol Infect. 2017;23:812-8.

Kakkar AK, Shafig N, Singh G, Ray P, Gautam V, Agarwal R, et al. Antimicrobial
stewardship programs in resource constrained environments: understanding
and addressing the need of the systems. Front Public Health. 2020;8:140.
Cohn J, Mendelson M, Kanj SS, Shafig N, Boszczowski |, Laxminarayan R.
Accelerating antibiotic access and stewardship: a new model to safeguard
public health. The Lancet Infectious Diseases [Internet]. [cited 2024 Jul 26];
Available from: https://doi.org/10.1016/51473-3099(24)00070-7

Malan L, Labuschagne Q, Brechtelsbauer E, Goff DA, Schellack N. Sustainable
access to antimicrobials; a missing component to antimicrobial steward-
ship—a tale of two countries. Front Public Health. 2018;6:324.

(2025) 14:7

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32

33.

34.

35.

36.

37.

38.

39.
40.

41.

Page 13 of 14

Kamere N, Rutter V, Munkombwe D, Aywak DA, Muro EP, Kaminyoghe F, et al.
Supply-chain factors and antimicrobial stewardship. Bull World Health Organ.
2023;101:403.

WHO. Global action plan on antimicrobial resistance [Internet]. World Health
Organization. 2015. Available from: https://iris.who.int/bitstream/handle/106
65/193736/9789241509763_eng.pdf?sequence=1

M.o.N.H.S.R.C, National. AMR Action Plan for Pakistan- May 2017 [Internet].
2017 [cited 2023 Jan 4]. Available from: https://www.flemingfund.org/wp-co
ntent/uploads/National AMR Action Plan for Pakistan.pdf.

Bajwa M, Afzal S, Sheikh SA, Saleem Z. Drug Inspector as an antibiotic stew-
ard: challenges and recommendations to implement national action plan

of Pakistan on antimicrobial resistance. Expert Rev Anti-infective Therapy.
2024,22:907-20.

Atif M, Malik I, Mushtaq |, Asghar S. Medicines shortages in Pakistan: a qualita-
tive study to explore current situation, reasons and possible solutions to
overcome the barriers. BMJ Open. 2019,9:e027028.

Rafi S, Anjum SM, Usman M, Nawaz HA, Chaudhry M, Babar Z-U-D et al.
Availability of Access, Watch, and Reserve groups of essential antibiotics: a
cross-sectional survey. Frontiers in Public Health [Internet]. 2024;11. Available
from: https://www.frontiersin.org/journals/public-health/articles/https://doi.
0rg/10.3389/fpubh.2023.1251434

Farooqui M, Igbal Z, Sadig A, Razig A, Alshammari MS, Igbal Q, et al. Hospital
pharmacists' viewpoint on Quality Use of antibiotics and Resistance: a
qualitative exploration from a Tertiary Care Hospital of Quetta City. Pakistan
Antibiot. 2023;12:1343.

Saleem Z, Saeed H, Akbar Z, Saeed A, Khalid S, Farrukh L, et al. WHO key
access antibiotics prices, availability and affordability in private sector phar-
macies in Pakistan. Cost Eff Resource Allocation. 2021;19:10.

Mazhar MA, Shaikh BT. Constitutional reforms in Pakistan: turning around the
picture of Health Sector in Punjab Province. J Ayub Med Coll Abbottabad:
JAMC. 2016;28:386-91.

Government of Punjab. Primary & Secondary Health Care Department [Inter-
net]. [cited 2024 Sep 25]. Available from: https://pshealthpunjab.gov.pk/Hom
e/DHQ

Government of Punjab. Primary & Secondary Health Care Department [Inter-
net]. [cited 2024 Sep 25]. Available from: https://pshealthpunjab.gov.pk/Hom
e/THQ

Atif M, Ihsan B, Malik I, Ahmad N, Saleem Z, Sehar A, et al. Antibiotic steward-
ship program in Pakistan: a multicenter qualitative study exploring medical
doctors knowledge, perception and practices. BMC Infect Dis. 2021;21:374.
Yin RK. Case study research: Design and methods [Internet]. sage; 2009 [cited
2024 Sep 1]. Available from: https://books.google.com/books?hl=en%26Ir=%
26id=FzawlAdilHkC%260i=fnd%26pg=PR1%260ts=I--T1ioY-w%26sig=ic7Ck6
badk78rEDG_cbP5F-8wps

Khatri D, Falconer N, de Camargo Catapan S, Coulter S, Gray LC, Paterson DL,
et al. Exploring stakeholders' perspectives on antibiogram use, development,
and implementation in residential aged care settings. Res Social Administra-
tive Pharm. 2024;20:747-54.

Moser A, Korstjens |, Series. Practical guidance to qualitative research. Part 3:
Sampling, data collection and analysis. Eur J Gen Pract. 2018;24:9-18.
Adeoye-Olatunde OA, Olenik NL. Research and scholarly methods: Semi-
structured interviews. J Am Coll Clin Pharm. 2021;4:1358-67.

Korstjens I, Moser A, Series. Practical guidance to qualitative research. Part 2:
context, research questions and designs. Eur J Gen Pract. 2017;23:274-9.
Braun 'V, Clarke V. To saturate or not to saturate? Questioning data saturation
as a useful concept for thematic analysis and sample-size rationales. Qualita-
tive Res Sport Exerc Health. 2021;13:201-16.

Hennink M, Kaiser BN. Sample sizes for saturation in qualitative research: a
systematic review of empirical tests. Soc Sci Med. 2022;292:114523.

Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework
method for the analysis of qualitative data in multi-disciplinary health
research. BMC Med Res Methodol. 2013;13:117.

Government of Punjab. Punjab Procurement Rules—2014 Amended Upto
31-12-21 [Internet]. 2014. Available from: https://ppra.punjab.gov.pk/system/f
iles/PPRA%20Rules%20%28Amended%2031-12-2021%29.pdf

Government of Punjab. Standard Medicine List (SML). 2024.

Soares CM, Nascimento B, Chaves LA, Silva RM, Oliveira MA, Luiza VL. Public
procurement of medicines: scoping review of the scientific literature in South
America. J Pharm Policy Pract. 2019;12:33.

Zaidi S, Bigdeli M, Aleem N, Rashidian A. Access to essential medicines in Pak-
istan: policy and health systems research concerns. PLoS ONE. 2013,8:63515.


https://documents.un.org/doc/undoc/gen/n15/291/89/pdf/n1529189.pdf
https://documents.un.org/doc/undoc/gen/n15/291/89/pdf/n1529189.pdf
https://iris.who.int/handle/10665/258815
https://iris.who.int/handle/10665/258815
https://www.cgdev.org/publication/leveraging-purchasing-systems-ensure-access-stewardship-and-innovation-landscape-review
https://www.cgdev.org/publication/leveraging-purchasing-systems-ensure-access-stewardship-and-innovation-landscape-review
https://www.cgdev.org/publication/leveraging-purchasing-systems-ensure-access-stewardship-and-innovation-landscape-review
https://doi.org/10.1016/S1473-3099(24)00070-7
https://iris.who.int/bitstream/handle/10665/193736/9789241509763_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/193736/9789241509763_eng.pdf?sequence=1
https://www.flemingfund.org/wp-content/uploads/National
https://www.flemingfund.org/wp-content/uploads/National
https://www.frontiersin.org/journals/public-health/articles/
https://doi.org/10.3389/fpubh.2023.1251434
https://doi.org/10.3389/fpubh.2023.1251434
https://pshealthpunjab.gov.pk/Home/DHQ
https://pshealthpunjab.gov.pk/Home/DHQ
https://pshealthpunjab.gov.pk/Home/THQ
https://pshealthpunjab.gov.pk/Home/THQ
https://books.google.com/books?hl=en%26lr=%26id=FzawIAdilHkC%26oi=fnd%26pg=PR1%26ots=l--T1ioY-w%26sig=ic7Ck6ba9k78rEDG_cbP5F-8wps
https://books.google.com/books?hl=en%26lr=%26id=FzawIAdilHkC%26oi=fnd%26pg=PR1%26ots=l--T1ioY-w%26sig=ic7Ck6ba9k78rEDG_cbP5F-8wps
https://books.google.com/books?hl=en%26lr=%26id=FzawIAdilHkC%26oi=fnd%26pg=PR1%26ots=l--T1ioY-w%26sig=ic7Ck6ba9k78rEDG_cbP5F-8wps
https://ppra.punjab.gov.pk/system/files/PPRA%20Rules%20%28Amended%2031-12-2021%29.pdf
https://ppra.punjab.gov.pk/system/files/PPRA%20Rules%20%28Amended%2031-12-2021%29.pdf

Afzal et al. Antimicrobial Resistance & Infection Control

42.

43.

44,

45.

46.

47.

48.

49.

50.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Duong MH, Moles RJ, Chaar B, Chen TF. Stakeholder roles in facilitating access
to essential medicines. Res Social Administrative Pharm. 2019;15:260-6.
DRAP. Model List of Essential Medicines. 2023 (S.R.O. 1423 of 2023) - Drug
Regulatory Authority of Pakistan [Internet]. Drug Regulatory Authority of
Pakistan. 2023 [cited 2024 Nov 24]. Available from: https://www.dra.gov.pk/w
p-content/uploads/2023/12/SRO-1423-0f-2023-Model-List-of-Essential-medi
cines-2023-1.pdf

Garcia-Altés A, McKee M, Siciliani L, Barros PP, Lehtonen L, Rogers H, et al.
Understanding public procurement within the health sector: a priority in a
post-COVID-19 world. Health Econ Policy Law. 2023;18:172-85.

World Health Organization. Regional Office for Europe. Challenges and
opportunities in improving access to medicines through efficient public
procurement in the WHO European Region [Internet]. Copenhagen: World
Health Organization. Regional Office for Europe. 2016. Available from: https://
iris.who.int/handle/10665/344000

Vogler S, Habimana K, Haasis MA. Purchasing medicines for the public sector:
evaluation of the performance of centralised procurement in Portugal. Int J
Health Plann Manag. 2022;37:2007-31.

Sharma A, Sharma V, Sharma U, Sharma D, Majeed J, Pahwa R. Pivotal role of
pharmacist in supply chain management. Journal of medical pharmaceutical
and allied sciences [Internet]. 2022 [cited 2024 Aug 8];11. Available from: http
s//jmpas.com/admin/assets/article_issue/1645901203JMPAS_JANUARY_-_F
EBRUARY_2022.pdf

Stephanie Kohl. Hospital pharmacist’s role in procurement ensuring that
every patient receives the medication they need. Eur J Hosp Pharm.
2018;25:289.

Omer S, Pan M, Ali S, Shukar S, Fang Y, Yang C. Perceptions of pharma-

cists towards drug shortages in the healthcare system of Pakistan and its
impact on patient care: findings from a cross-sectional survey. BMJ Open.
2021;11:2050196.

Taugeer F, Myhr K, Gopinathan U. Institutional barriers and enablers to imple-
menting and complying with internationally accepted quality standards

in the local pharmaceutical industry of Pakistan: a qualitative study. Health
Policy Plann. 2019;34:440-9.

Negera G, Merga H, Gudeta T. Health professionals’ perception of pharmaceu-
ticals procurement performance in public health facilities in Southwestern
Ethiopia. J Pharm Policy Pract. 2021;14:58.

Pierce J, Apisarnthanarak A, Schellack N, Cornistein W, Maani AA, Adnan S, et
al. Global antimicrobial stewardship with a focus on low- and Middle-Income
countries: a position statement for the international society for infectious
diseases. Int J Infect Dis. 2020,96:621-9.

Harun MGD, Sumon SA, Hasan |, Akther FM, Islam MS, Anwar MdMU. Barri-
ers, facilitators, perceptions and impact of interventions in implementing
antimicrobial stewardship programs in hospitals of low-middle and middle
countries: a scoping review. Antimicrob Resist Infect Control. 2024;13:8.
Pakyz AL. The utility of Hospital antibiograms as Tools for Guiding Empiric
Therapy and Tracking Resistance: insights from the Society of Infectious
diseases pharmacists. Pharmacotherapy: J Hum Pharmacol Drug Therapy.
2007;27:1306-12.

Barlam TF, Cosgrove SE, Abbo LM, MacDougall C, Schuetz AN, Septimus EJ, et
al. Implementing an antibiotic stewardship program: guidelines by the Infec-
tious Diseases Society of America and the Society for Healthcare Epidemiol-
ogy of America. Clin Infect Dis. 2016;62:e51-77.

Khatri D, Freeman C, Falconer N, de Camargo Catapan S, Gray LC, Paterson DL.
Clinical impact of antibiograms as an intervention to optimize antimicrobial
prescribing and patient outcomes—A systematic review. Am J Infect Control.
2024,52:107-22.

Guarascio AJ, Brickett LM, Porter TJ, Lee ND, Gorse EE, Covvey JR. Develop-
ment of a Statewide Antibiogram to Assess Regional trends in antibiotic-
resistant ESKAPE organisms. J Pharm Pract. 2019;32:19-27.

Leeman HM, Chan BP, Zimmermann CR, Talbot EA, Calderwood MS, Dave

AR, et al. Creation of State Antibiogram and subsequent Launch of Public
Health-Coordinated Antibiotic Stewardship in New Hampshire: small state,
big collaboration. Public Health Rep. 2022;137:72-80.

Truong WR, Hidayat L, Bolaris MA, Nguyen L, Yamaki J. The antibiogram: key
considerations for its development and utilization. JAC-Antimicrobial Resist.
2021;3:dlab060.

Zapantis Antonia, Lacy Melinda K, Horvat Rebecca T, Dennis G, Barnes Brian
J, O'Neal, Brian, et al. Nationwide Antibiogram Analysis using NCCLS M39-A
guidelines. J Clin Microbiol. 2005;43:2629-34.

Ombaka E. Current status of medicines procurement. Am J Health-System
Pharm. 2009;66:520-8.

(2025) 14:7

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Page 14 of 14

MMIDSP. Antimicrobial Use Guidelines — The Medical Microbiology and Infec-
tious Diseases Society of Pakistan (MMIDSP) [Internet]. [cited 2024 Nov 24].
Available from: https.//www.mmidsp.com/wp-content/uploads/2019/09/Gui
delines-for-Antimicrobial-Use-2.pdf

Moja L, ZanichelliV, Mertz D, Gandra S, Cappello B, Cooke GS, et al. WHO's
essential medicines and AWaRe: recommendations on first-and second-
choice antibiotics for empiric treatment of clinical infections. Clin Microbiol
Infect. 2024;30:51-51.

ZanichelliV, Sharland M, Cappello B, Moja L, Getahun H, Pessoa-Silva C, et al.
The WHO AWaRe (Access, Watch, Reserve) antibiotic book and prevention of
antimicrobial resistance. Bull World Health Organ. 2023;101:290.

WHO. The WHO AWaRe (Access, Watch, Reserve) Antibiotic Book [Internet].
2022. Available from: https://www.who.int/publications/i/item/97892400623
82

Butt SZ, Ahmad M, Saeed H, Saleem Z, Javaid Z. Post-surgical antibiotic
prophylaxis: impact of pharmacist’s educational intervention on appropriate
use of antibiotics. J Infect Public Health. 2019;12:854-60.

Mustafa ZU, Salman M, Yasir M, Godman B, Majeed HA, Kanwal M, et al.
Antibiotic consumption among hospitalized neonates and children in Punjab
Province, Pakistan. Expert Rev Anti-infective Therapy. 2022,20:931-9.
Jantarathaneewat K, Camins B, Apisarnthanarak A. The role of the clinical
pharmacist in antimicrobial stewardship in Asia: A review. Antimicrobial
Stewardship & Healthcare Epidemiology. 2022/11/07 ed. 2022;2:¢176.

Zhang J, Li X, He R, Zheng W, Kwong JS, Lu L et al. The effectiveness of Clini-
cal Pharmacist-Led Consultation in the treatment of infectious diseases: a
prospective, Multicenter, Cohort Study. Front Pharmacol. 2020.

Otieno PA, Campbell S, Maley S, Arunga TO, Okumu MO. A systematic review
of pharmacist-led antimicrobial stewardship programs in sub-saharan africa.
2022.

Ohashi K, Matsuoka T, Shinoda Y, Takahashi T, Shikano H, Kagajo M, et al. Eval-
uation of long-term pharmacist-led prospective audit and feedback in anti-
microbial stewardship: an 8-year study. Am J Infect Control. 2024;52:670-7.
Patel PK. Applying the Horizontal and Vertical Paradigm to Antimicrobial
Stewardship. Infection Control & Hospital Epidemiology. 2017/04/19 ed.
2017;38:532-3.

Rao KD, Ramani S, Hazarika |, George S. When do vertical programmes
strengthen health systems? A comparative assessment of disease-specific
interventions in India. Health Policy Plann. 2014;29:495-505.

Nair M, Zeegers MP, Varghese GM, Burza S. India’s National Action Plan on
Antimicrobial Resistance: a critical perspective. J Global Antimicrob Resist.
2021;27:236-8.

Klein EY, Milkowska-Shibata M, Tseng KK, Sharland M, Gandra S, Pulcini C,

et al. Assessment of WHO antibiotic consumption and access targets in 76
countries, 2000-15: an analysis of pharmaceutical sales data. Lancet Infect
Dis. 2021;21:107-15.

Sharland M, Gandra S, Huttner B, Moja L, Pulcini C, Zeng M, et al. Encouraging
AWaRe-ness and discouraging inappropriate antibiotic use—the new 2019
essential Medicines List becomes a global antibiotic stewardship tool. Lancet
Infect Dis. 2019;19:1278-80.

WHO. UN General Assembly High-Level Meeting on antimicrobial resistance
2024 [Internet]. 2024 [cited 2024 Oct 18]. Available from: https.//www.un.org/
pga/wp-content/uploads/sites/108/2024/09/FINAL-Text-AMR-to-PGA.pdf
Iskandar K, Molinier L, Hallit S, Sartelli M, Hardcastle TC, Haque M, et al. Sur-
veillance of antimicrobial resistance in low- and middle-income countries: a
scattered picture. Antimicrob Resist Infect Control. 2021;10:63.

World Health Organization. Global antimicrobial resistance and use surveil-
lance system (GLASS) report: 2022 [Internet]. Geneva: World Health Organiza-
tion. 2022. Available from: https://iris.who.int/handle/10665/364996
Torumkuney D, Jamil B, Nizamuddin S, van Hasselt J, Pirzada U, Manenzhe

R. Country data on AMR in Pakistan in the context of community-acquired
respiratory tract infections: links between antibiotic susceptibility, local and
international antibiotic prescribing guidelines, access to medicine and clini-
cal outcome. J Antimicrob Chemother. 2022;77:118-25.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://www.dra.gov.pk/wp-content/uploads/2023/12/SRO-1423-of-2023-Model-List-of-Essential-medicines-2023-1.pdf
https://www.dra.gov.pk/wp-content/uploads/2023/12/SRO-1423-of-2023-Model-List-of-Essential-medicines-2023-1.pdf
https://www.dra.gov.pk/wp-content/uploads/2023/12/SRO-1423-of-2023-Model-List-of-Essential-medicines-2023-1.pdf
https://iris.who.int/handle/10665/344000
https://iris.who.int/handle/10665/344000
https://jmpas.com/admin/assets/article_issue/1645901203JMPAS_JANUARY_-_FEBRUARY_2022.pdf
https://jmpas.com/admin/assets/article_issue/1645901203JMPAS_JANUARY_-_FEBRUARY_2022.pdf
https://jmpas.com/admin/assets/article_issue/1645901203JMPAS_JANUARY_-_FEBRUARY_2022.pdf
https://www.mmidsp.com/wp-content/uploads/2019/09/Guidelines-for-Antimicrobial-Use-2.pdf
https://www.mmidsp.com/wp-content/uploads/2019/09/Guidelines-for-Antimicrobial-Use-2.pdf
https://www.who.int/publications/i/item/9789240062382
https://www.who.int/publications/i/item/9789240062382
https://www.un.org/pga/wp-content/uploads/sites/108/2024/09/FINAL-Text-AMR-to-PGA.pdf
https://www.un.org/pga/wp-content/uploads/sites/108/2024/09/FINAL-Text-AMR-to-PGA.pdf
https://iris.who.int/handle/10665/364996

	﻿The antibiotic procurement saga: a long-neglected stewardship target to combat antimicrobial resistance in Pakistan
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study setting
	﻿Study design and research strategy
	﻿Interview guide
	﻿Development of research question
	﻿Sampling strategy and participant recruitment
	﻿In-depth interviews
	﻿Data analysis
	﻿Ethical consideration

	﻿Results
	﻿The state of antibiotic utilization in hospitals
	﻿A system without an antibiotic policy
	﻿Empirical prescribing – the default mode
	﻿Broad-spectrum antibiotic use – a common practice


	﻿Availability drives prescribing, prescribing drives availability
	﻿The procurement process
	﻿The SML phenomenon

	﻿Rationality in procurement
	﻿Antimicrobial resistance neglect: an insouciant procurement process
	﻿Access throughout the year

	﻿Clinical pharmacist – a potential antibiotic Steward
	﻿Discussion
	﻿Strength and limitations
	﻿Practical implications

	﻿Conclusion
	﻿References


