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Objectives: Pakistan felt the need for an effective and robust pharmacovigilance (PV)
system after one of the deadliest drug-related tragedies causing more than 300 deaths in
2012. The country set up its national PV center in 2015 and joined WHO’s Program for
International Drug Monitoring (PIDM) in 2018 as a full member. The current study was
aimed to evaluate the PV system’s functionality, identify the gaps, areas of improvement,
and a strategy to lead a functional PV system in Pakistan.

Methods: The descriptive cross-sectional study was conducted by providing an
interviewer-administered questionnaire of the PV system across Pakistan by utilizing
the Indicator based Pharmacovigilance assessment tool (IPAT). By a convenience
sampling method 36 study participants were selected from the Drug Regulatory
Authority of Pakistan (DRAP), drug administration of provincial health departments of 4
provinces and federally affiliated areas, 5 national public health programs, and 23 public
and private hospitals. The assessment includes document review, interviews of the key
informants by structured open-ended questions, and a review of websites of relevant
organizations.

Results: Drug Regulatory Authority of Pakistan (DRAP) with a national PV center received
a 75% overall performance score on IPAT. To be regarded as “minimally functioning,” a
country’s PV and drug safety system must meet all core indicators. DRAP scored 80.76%
on the core indicators so cannot be deemed functional at this time. The only province with
a regional PV center, Punjab, had scored 72.13% on relevant parameters. Despite
receiving funding from the Global Fund, none of the National Public Health Programs
(PHPs) have PV centers or associated activities. All hospitals except two private hospitals
could not qualify the minimum requirements for functional PV. The absence of a legal
framework for mandatory ADR reporting, lack of drug information center, budgetary
constraints, no active surveillance activities, the nonexistence of pharmacovigilance risk
assessment expert committee, and insufficient coordination among stakeholders were
identified as major gaps.
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Conclusion: The results of the study reveal that Pakistan’s PV system is not fully functional
at all levels. A two-phased strategy encompassing the non-financial and financial
interventions is proposed to improve the PV systems at the national, provincial, PHPs,
and hospitals levels.

Keywords: pharmacovigilance, system, adverse drug reactions, IPAT, public health, Pakistan, medicine safety,
DRAP

INTRODUCTION

While medicines have benefits, they are also considered to have
harmful effects. Though preventable, adverse drug reactions
(ADRs) are among the major reasons for death (WHO, 2004).
To reduce the risks involved with medicines, pharmacovigilance
is considered a key instrument in public health and medical
practice (WHO, 2006; 2010). Pharmacovigilance (PV) is a wider
discipline and is defined as “the science and activities relating to the
detection, assessment, understanding, and prevention of adverse
effects or any other possible drug-related problems” (WHO, 2002).
After the thalidomide catastrophe, there was a global need for
speedy transmission of ADR information. As a result of the disaster,
several policies, regulations, and amendments, in addition to the
WHO Program for International Drug Monitoring (PIDM), were
implemented. Several issues emerged in the incident including the
hesitant approach of regulatory authorities, poor regulations, and
weak review processes. This incident highlighted the significance of
a thorough evaluation process and many countries introduced new
regulations and strengthened existing drug safety systems and
legislation (WHO, 2002; Rice, 2007; Lembit and Santoso, 2010;
Beninger and Ibara, 2016).

The scope of pharmacovigilance has been expanding
throughout the years from the unrecognized adverse drug
reactions to post-market drug surveillance, medication errors,
drug quality and therapeutic ineffectiveness (Nwokike and Joshi,
2010), illegal online sale of medicines, unreliable donation of
prescription drugs, the growing practice of self-medication, and
the sale of counterfeit and fake medicines (WHO, 2002).
Pharmacovigilance has evolved as a regulatory activity, through
collaboration between theWorld Health Organization (WHO), the
Council for International Organizations of Medical Sciences, and
the International Conference on Harmonization (Beninger and
Ibara, 2016). Quick approval, prioritization, and expedited review
for novelmedications have all becomemore popular in recent years
(Darrow et al., 2020). New accelerated and conditional approval
routes necessitate more comprehensive and interactive PV, as well
as more frequent and creative risk management strategies. FDA is
taking extra measures to tackle the new challenges (Pitts, 2015).

Mahmood et al. (2011) underlined the importance of
implementing a PV system in Pakistan to reduce drug-related
mortality and illness (Mahmood et al., 2011). Until 2012 the
country did not have an established PV system. More than 300
people died at the Punjab Institute of Cardiology (PIC) in Lahore in
2011 as a result of tainted medicine Isotab (Isosorbide mononitrate
20mg). Later, a Judicial Inquiry Tribunal (JIT)was formed to examine
the causes of fatalities, and it was discovered that the lack of a PV
systemand the hospital’sADR reporting systemwere themajor causes

of drug-related adverse events. The Judicial Inquiry Tribunal (JIT) also
suggested that PV centers be established at all levels of the health
administration department to collect and submit ADRs for rapid risk
assessment, appraisal, and management (LHC, 2012).

Pakistan’s PV research is predominantly focused on Knowledge
Attitude and Practices (KAP) surveys regarding ADR reporting.
Health care professionals (HCPs) have a positive attitude toward
medicine safety. However, ADRs are underreported by Pakistani
healthcare providers due to poor knowledge of the national ADR
reporting system, training, and communication gaps between the
hospitals and the regulatory authorities (Iffat et al., 2014; Atif et al.,
2016; Hussain et al., 2018; Nisa et al., 2018; Syed et al., 2018).
Iftikhar et al. (2018) found a high percentage of Adverse Drug
Events (ADEs) among Pakistani adult and pediatric patients with
59.9 and 40.1%, respectively. The study further revealed that most
of the ADEs were preventable and associated with medication
errors (Iftikhar et al., 2018). Shamim et al. (2016) reported that
there were few PV systems at tertiary care level hospitals (Shamim
et al., 2016). No study has been conducted on the PV systems of
PHPs and health facilities of Pakistan.

In 2021, Pakistan’s total population is expected to be around
212.48 million (Statista, 2021), with a pharmaceutical industry
worth around USD 3.2 billion (The Pakistan Business Council,
2021). More than 600 drug manufacturing licenses (DRAP
2021a) and 80,000 product registrations (DRAP 2021c) have
been granted by DRAP. First National PV Center was
established in 2015 and DRAP received full membership of
Uppsala Monitoring Center (UMC) in 2018 (UMC, 2021a)
(Figure 1). The WHO emphasizes the importance of conducting
a thorough analysis of the strengths and shortcomings of current
PV systems to improve their effectiveness (WHO, 2015). In 2015,
Danya found that Pakistan had an ADR collection system in place
as well as a PV center (Qato, 2018). Other studies explained that the
PV system of Pakistan is at its initial stage of development (Hussain
et al., 2018) and needs strengthening and improvement (Shakeel
et al., 2014). However, the progress of Pakistan’s current PV system
has never been evaluated systematically over time. This study aims
to assess Pakistan’s PV system. According to our knowledge, this
study is the first of its kind to use the IPAT data collection tool to
assess Pakistan’s PV system at the national and provincial levels
from its inception through 2020.

MATERIALS AND METHODS

Study Settings
Pakistan has four provinces, i.e., Baluchistan, Khyber
Pakhtunkhwa (KPK), Punjab, and Sindh. It has separate health
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administration for Islamabad Capital Territory (ICT), and two
federally affiliated areas, Azad Jammu and Kashmir (AJK) and
Gilgit Baltistan (GB). Private and public sectors deliver health
services in Pakistan. The health care delivery system is three-tired.
The system comprises more than 1200 public sector hospitals,
above 5500 basic health units, around 685 rural health centers,
and over and above 5800 dispensaries. A large number of private
hospitals and stand-alone clinics operate separately. The
workforce comprises 195,896 doctors, more than 95,000 lady
health workers, 99,228 nurses, and 34,000 pharmacists
(Muhammad et al., 2021; WHO, 2021a).

Study Design and Sampling
We conducted structured interviews of key informants of PV for
our descriptive cross sectionals study across Pakistan during July-
December 2020. By convenience sampling method 36 study
participants were selected from DRAP, drug administration of
provincial health departments, ICT, AJK, and GB, Public Health
Programs (PHPs), and public and private hospitals (see
Supplementary Table). The majority of respondents were
pharmacists working in federal and provincial drug
administrations, the chief pharmacists working in hospitals,
logistic support managers, and program managers in PHPs.

PV activities at the DRAP and five PHPs, including the
National Malaria Control Program (NMCP), the National
Aids Control Program (NACP), the National Tuberculosis
Control Program, the Expanded Program on Immunization
(EPI), and the Pakistan Polio Eradication Initiative (PPEI)
were evaluated at the national level, while each administrative
unit of Pakistan, including AJK, Baluchistan, GB, ICT, KPK,
Punjab, and Sindh, was evaluated at the provincial level.

IPAT suggests sampling of 10–15 health facilities, to collect
representative data on PV activities at all levels of health
delivery. A total of 23 health facilities, including 8 private
and 15 public or government hospitals, were selected. Private
hospitals include Agha Khan University Hospital (AKUH)
Karachi, Quaid-e-Azam International Hospital (QIH), and
Shifa International Hospital (SIH) in Islamabad, Shaukat
Khanum Memorial Cancer Hospital (SKMCH) in Lahore,
Rehman Medical Institute (RMI) Peshawar, Agha Khan
Medical Center (AKMCG) Gilgit, Baluchistan Institute of
Nephrology and Kidney Transplant (BINIQ) Quetta, and
Riaz Hospital (RHM) Mirpur, AJK. While government
hospitals include Allied Hospital (AH) Faisalabad, Benazir
Bhutto Shaheed Hospital (BBH), District Headquarter
Hospital (DHH) and Holy Family Hospital (HFH) in

Rawalpindi, Federal Government Polyclinic Hospital (FGPH),
and Pakistan Institute of Medical Sciences (PIMS) in Islamabad,
Children Hospital (CH), Jinnah Hospital (JH), and Punjab
Institute of Cardiology (PIC) in Lahore, Jinnah Postgraduate
Medical Centre (JPMC) and National Institute of Child Health
(NICH) in Karachi, Hayatabad Medical Complex (HMC)
Peshawar, DHQ Hospital (DHQHG) Gilgit, Bolan Medical
Complex Hospital (BMCH) Quetta, and DHQ Teaching
Hospital (DHQTH) Mirpur AJK. This research is carried out
without patients, carers, or members of the public.

Data Collection
Data Collection Tool
Data was collected using the IPAT developed and validated by
“management sciences for health (MSH)” under a USAID
program to examine PV systems in developing countries.
IPAT consists of a total of 43 indicators with 26 core and 17
supplementary indicators. These indicators focus on five areas of
the PV system, i.e., (1) policy, law, and regulation (four
indicators); (2) systems, structures, and stakeholder
coordination (15 indicators); (3) signal generation and data
management (six indicators); (4) risk assessment and
evaluation (eight indicators); and (5) risk management and
communication (10 indicators). The indicators are further
categorized by “structure,” “process,” and “outcome.” The
tool’s objective is to make PV assessment easier by asking
questions about the PV system (SPS Program, 2009).

The first section (“policy, law, and regulation”) is intended to
assess the National Regulatory Authority as DRAP. As a result, only
the four other sections are relevant to provincial drug administration,
PHPs, and health facilities. For our study, we selected the following
relevant indicators according to the study settings.

• 42 indicators for DRAP (1.1–1.4, 2.1–2.11, 2.13–2.15,
3.1–3.6, 4.1–4.8, 5.1–5.10)

• 37 indicators for Provincial Health Department (2.1–2.11,
2.13–2.14, 3.1–3.6, 4.1–4.8, 5.1–5.10)

• 30 indicators for health facilities
• 31 indicators for Public Health Programs

Data Collection Process
We approached participants directly and over the phone before
data collection to ask them if they would participate in the study.
Participants were interviewed in-person to provide information
on the indicators that were featured on the IPAT tool they used.
There were also open-ended questions about the current PV

FIGURE 1 | Events of establishment of the national pharmacovigilance center of Pakistan with timelines.
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system in the questionnaires, apart from the indicators-related
items. As evidence supporting the interviews, PV-related
documents were obtained from the participants. Additional
information was gathered from the websites of participating
organizations and reviews of documents such as the Drugs Act

1976, the DRAP Act 2012, Pakistan National PV guidelines, the
draft PV Rules 2020, DRAP’s Newsletter, Punjab PV plans 2017
and 2019, the fundamentals of PV and its emergence in Punjab,
Punjab drug information bulletins, Guidelines of PHP, and
National Health Vision Pakistan 2016–2025.

TABLE 1 | Drug regulatory authority of Pakistan.

Pharmacovigilance indicators at the national level Core/
supplementary

Score

1 Policy, law, and regulation
1.1 Existence of a national policy document addressing pharmacovigilance C 2
1.2 Specific pharmacovigilance provisions in national medicines or similar laws C 2
1.3 Legal requirements require marketing licensors to report all serious adverse reactions to the national drug regulator S 0
1.4 Legal requirement for the marketing authorization holder to conduct post-marketing surveillance activities S 0
Subtotal score (%) 4/6 (66.6)
2 Structures, systems, and stakeholders coordination
2.1 Pharmacovigilance center exists C 2
2.2 Clear mandate, structure, roles, and responsibilities of pharmacovigilance center exists C 2
2.3 Medicine information service exists C 0
2.4 Separate staff for pharmacovigilance C 2
2.5 A dedicated budget for pharmacovigilance exists C 0
2.6 National medicine safety advisory committee exists C 0
2.7 National pharmacovigilance guidelines exists C 2
2.8 SOPs for safe use of medicines exists C 2
2.9 Basic communication tools provided for reporting and information on the safety of medicines C 2
2.10 Drug safety bulletin exists C 2
2.11 Reference materials available in pharmacovigilance center S 1
2.13 Training of healthcare professionals on pharmacovigilance during the previous year S 1
2.14 Countrywide platform or plan for coordinating pharmacovigilance initiatives C 2
2.15 Membership of national pharmacovigilance center of WHO International Drug Monitoring program S 1
Subtotal score (%) 19/25 (76)
3 Signal generation and data management
3.1 A mechanism for coordinating and compiling pharmacovigilance data from all sources across the country C 2
3.2 Database for tracking pharmacovigilance activities exists C 2
3.3 A form for reporting suspected ADRs exists C 2
3.4 A form for reporting suspected product quality issues exists C 2
3.5 A form for reporting suspected medication errors exists C 2
3.6 A form for reporting suspected treatment failure exists C 2
Subtotal score (%) 12/12 (100)
4 Risk assessment and evaluation
4.1 Last year, a medicine utilization review performed S 0
4.2 Within the previous 5 years, a survey for pharmaceutical product quality undertaken S 1
4.3 Medication errors quantified in the last year S 0
4.4 Number of ADR reports collected in the last year C 2
4.5 Active surveillance activities conducted during the last 5 years C 0
4.6 Public health programs reported ADEs for patients in the last year C 2
4.7 Public health programs modified the treatment of patients due to ADRs in the last year C 0
4.8 Public health programs reported serious ADEs of patients in the last year S 0
Subtotal score (%) 5/12 (41.66)
5 Risk management and communication
5.1 Risk mitigation plans targeted at high-risk medicines S 0
5.2 Prequalification schemes for procurement of medicines S 1
5.3 In the last year, medicine safety information requests received and addressed S 1
5.4 Medicine safety bulletin published in the last year S 1
5.5 Medicine safety issues addressed on external information S 1
5.6 Safety alerts including “Dear healthcare professional” developed and distributed in the last year S 1
5.7 The average time lag between identification of safety signal of a serious ADR or significant medicine safety issue and

communication to healthcare workers and the public
C 2

5.8 Percentage of Drug and Therapeutics Committees that handled medicine safety issues during last year C 2
5.9 Last year’s public or community education initiatives on medication safety S 0
5.10 Medicines sampled in the last year that passed product quality tests C 2
Subtotal score (%) 11/13 (84.61)
Total 51/68 (75%)

Frontiers in Pharmacology | www.frontiersin.org January 2022 | Volume 12 | Article 7891034

Khan et al. Assessment of PV System of Pakistan

https://www.frontiersin.org/journals/pharmacology
www.frontiersin.org
https://www.frontiersin.org/journals/pharmacology#articles


Data Analysis
Microsoft Excel was used to calculate the results, following
quantitative and qualitative analyses of the data. Each IPAT
data collection tool indicator has a number and percentage
with suggested criteria. The responses of participants are
recorded as either a “Yes” or a “No.” Any fulfilled core
indicator is given 2 points, supplementary indicator 1 point,
and any unfulfilled indicator is given 0 points. The maximum
points for core and supplementary indicators are 52 and 17,
respectively. These numerical values have been assigned
according to IPAT tool scoring. The threshold for various
quantitative indicators (2.13, 4.4, 5.3, 5.4, 5.5, 5.6, 5.7, and
5.10) was not set due to the small values of the data. Finally,
the response data is tabulated and also displayed as a column-
chart and radar chart to allow for visual identification of progress
over time. The value was multiplied by 100 after the final score
was calculated by combining the scores of all indicators and
dividing it by the aggregate score of all indicators.

RESULTS

The Drug Regulatory Authority of Pakistan
The Drug Regulatory Authority of Pakistan (DRAP) was
evaluated for 42 PV indicators which contain 26 core and 16
supplementary indicators, for a total score of 68. DRAP achieved
an aggregate score of 75% (Table 1) with breakup into four
categories: (1) “policy, law, and regulation” (66.6%), (2)
“Structures, systems, and stakeholder’s coordination” (76%),
(3) “Signal generation and data management” (100%), (4)
“Risk assessment and evaluation” (41.66%), and (5) “Risk
management and communication” (84.61%), (Figure 2).
Overall, the DRAP met (21/26) 80.76% of the core and (9/16)
56% of supplementary indicators.

According to the study findings, DRAP has established a
national PV center with seven designated staff members,
standard operating procedures, and guidelines. With full
membership of the WHO PIDM in 2018, the collected data is
transferred to the VigiBase. In addition to the DRAP MED

Vigilance E-Reporting System and the Web-RADR Med Safety
mobile application, the National PV Center has provided online
andmanual ADR reporting forms. Safety alerts and advisories are
issued on DRAP’s website and social media accounts. During
2016–2018DRAP has taken several regulatory actions on external
safety information (Table 2). Since its establishment, 6587 ADR
reports (116 in 2018, 2415 in 2019, and 4056 in 2020) have been
received by the NPC. The majority of reports are from
pharmaceutical firms, with 124 ADRs coming from Punjab’s
PV center. Not a single ADR report from the public has been
reported.

DRAP lacks legal provisions requiring medicine registration
holders to report ADRs to the DRAP, a medicine information
center, and a dedicated budget for PV-related activities.
Pharmacovigilance Risk Assessment Expert Committee is also
missing, however, an internal “Causality Assessment and Signal
Review group” comprised of DRAP officers has been notified.

Pharmacovigilance Activities at Provincial
Health Departments
It was found that except Primary & Secondary Healthcare
Department (PSHD) Punjab and Health Department of
Islamabad Capital Territory (ICT) all health departments of other
administrative units of Pakistan have no PV center and therefore no
PV-related activities are carried out. The PSHD Punjab was assessed
on 37 PV indicators, with 24 core and 13 supplemental indicators
aggregating 61 points. Punjab scored (45/61) 72.13% overall
(Table 3), with the following categories: (1) “structures, systems,
and stakeholder coordination” (83.33%), (2) “signal generation and
data management” (100%), (3) “risk assessment and evaluation”
(25%), and (4) “risk management and communication” (69.23%)
(Figure 3). Overall, Punjab satisfied 79.16% of the core indicators
(19/24) and 53.84% of the supplemental indicators (7/13) in total.

The provincial drug control unit of PSHD Punjab has
established a provincial pharmacovigilance center (PPC) along
with designated five officers, PV guidelines, and SOPs. A monthly
Punjab drug safety newsletter is published regularly. Punjab also
has constituted an ADR risk management and scrutiny committee

FIGURE 2 | Five-axis spider-diagram (0–25 score) showing the DRAP’s scores on five main indicators of IPAT.
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to scrutinize the Individual Case Safety Reports (ICSRs). Drug Safety
Alerts are posted on aDrugControlUnit’s webpage. Punjab also uses
Facebook and Twitter to disseminate safety information.
Furthermore, KPK is in the process of developing an ADR
collection system, while Baluchistan has yet nominated focal
persons at the provincial and district levels. In 2018, ICT drug
administration set up a PV center and signed MOU with 11 private
hospitals of Islamabad for ADR reporting. Nearly 23 focal persons
from the hospitals were trained on PV-related activities; despite all
these efforts, the PV Center of ICT has not received any ADR.

Pharmacovigilance Activities at Public
Health Programs
The quantitative results have not been computed because only a
few indicators of assessment tools were verified in each program.
That is why the findings are not summarized in a table or shown
as a chart. The key informants were interviewed with a structured
IPAT questionnaire and for additional information, the program
manager and procurement officer/logistic support officer were
interviewed through unstructured questions, and results are
presented through the qualitative description. All vertical
programs except EPI and Initiative for the eradication of polio
have pharmacists in their staff.

National Malaria Control Program
The Directorate of NMCP has no PV unit and designated staff
responsible for data management. No form to report ADR,
problems with product quality, medication error, and
treatment failure was available. The procurement of medicines
is based on WHO prequalification criteria due to global fund
requirements. The strategic plan for malarial control in Pakistan
(2015–2020) does not account for ADRs reporting or medicine
safety. Two separate studies were conducted including an
assessment of therapeutic efficacy and safety of an anti-
malarial drug (Directorate of malaria control Pakistan, 2017)

and the quality of anti-malarial drugs. In one of the survey-based
studies, the clinical safety of an anti-malarial drug was assessed.

National Tuberculosis Control Program
NTBCP also lacks a PV center; however, the procurement officer
who is a pharmacist is assigned the additional responsibility of
monitoring medicine-related issues. There is a form available for
reporting suspected treatment failure (TB-07) and ADRs;
however, the separate subset of other forms is not available for
product quality-related problems and medication errors. The
data for the number of ADR reports during last year was not
available. Only treatment failure information was collected which
was 3% last year. Only one medicine, i.e., vitamin B-6 was
withdrawn from the market in 2018 due to quality-related issues.

National AIDS Control Program
The pharmacovigilance center and designated staff are not
provided in the NACP. Quality assurance guidelines contain the
statement regarding ADRs reporting. It is the responsibility of the
antiretroviral therapy physicians to report any ADR. An internal
form is available for reporting ADRs, product-related quality
issues, medication errors, and suspected treatment failure. Less
than 1% of patients had treatment failure during the last year. The
procurement is mandated through WHO qualification.

Pakistan Polio Eradication Initiative
The PV center is not physically present. There is no ADR reporting
form, however, through the online “contact us” form, anyone can
submit a query related to the polio vaccine and its suspected effects.

Expanded Program on Immunization
There is no formal PV center, however, a monitoring and
evaluation (M&E) wing is responsible for AEFIs. The WHO’s
SOPs for vaccine safety are being used. A quarterly bulletin is
published since August 2017 and provinces issue their bulletins.
During the last measles vaccination campaign the vaccinators

TABLE 2 | Regulatory actions by DRAP.

S. No. Drug Basis for action Source of information Action taken

1. Systemic fluoroquinolones (DRAP, 2016) Risk of disabling adverse effects of tendons,
muscles, joints, and central nervous system

US-FDA FDA Prescribing information and
labeling information updated,
black box warning

2. Hydroxyzine hydrochloride (DRAP,
2017b)

Abnormal cardiac rhythm European Medicine Agency (EMA),
United Kingdom (MHRA), PMDA
(Japan), Health Canada

Prescribing information
updated and daily dose
reduced

3. Direct acting hepatitis cantiviral (DRAP,
2017a)

Risk of hepatitis b virus (hbv) reactivation PMDA (Japan)
US-FDA

Prescribing information
updated and box warning

4. Irrational combination of Paracetamol
500 mg, Thioridazine 3 mg, and caffeine
70 mg (DRAP, 2016)

Withdrawn of Thioridazine worldwide by the
brand leader Novartis. Combination not
registered in any Stringent Regulatory
Authority

Internal review and Novartis Pharma Cancellation of Registration

5. Oral ketoconazole (DRAP, 2016) Potential to cause severe liver injuries USFDA, European Medicines
Agency’s Committee (EMA), Health
Canada

Cancellation of Registration

6. Clarithromycin (DRAP, 2018) A possible increase in the risk of heart
disease

US-FDA Prescribing information
updated

7. Canagliflozin (DRAP, 2018) Risk of amputation of lower limb US-FDA. European Medicines
Agency (EMA)

Prescribing information
updated, black box warning
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were trained at the Union Council level for reporting AEFIs.
There are case reporting forms and case investigation forms. A
total of 2272 cases of AEFIs were reported in 2018. Most of the
ADRs were coincidental. The WHO prequalification is not
mandatory for procurements. An AEFI review committee is
established at the national level.

Pharmacovigilance Activities at Health
Facilities (Hospitals)
PV activities were assessed at 23 different health facilities that
were selected at random. A hospital is considered a minimally

functional health facility if it achieves a score of 38 on the IPAT
data collection tool for health facilities, which consists of 30 PV
indicators, 19 core, and 11 supplementary indicators. Since one
private and two public hospitals [Agha Khan University Hospital
(AKUH), Jinnah Hospital (JH) Lahore, and Children Hospital
(CH) Lahore, respectively] did not respond to the IPAT data
collection tool, the response rate of health facilities was observed
to be 87%.

In contrast to the majority of private-sector hospitals, four
private [i.e., Quaid-e-Azam International Hospital (QIH), Agha
Khan Medical Center (AKMCG) Gilgit, Baluchistan Institute of
Nephrology and Kidney Transplant (BINIQ) Quetta, and Riaz

TABLE 3 | Primary and secondary healthcare department Punjab.

Pharmacovigilance indicators at the provincial level Core/
supplementary

Score

2 Structures, systems, and stakeholders coordination
2.1 Pharmacovigilance center exists C 2
2.2 Clear mandate, structure, roles, and responsibilities of pharmacovigilance center exists C 2
2.3 Medicine information service exists C 0
2.4 Separate staff for pharmacovigilance C 2
2.5 A dedicated budget for pharmacovigilance exists C 0
2.6 National medicine safety advisory committee exists C 2
2.7 National pharmacovigilance guidelines exists C 2
2.8 SOPs for safe use of medicines exists C 2
2.9 Basic communication tools provided for reporting and information on the safety of medicines C 2
2.10 Drug safety bulletin exists C 2
2.11 Reference materials available in pharmacovigilance center S 1
2.13 Training of healthcare professionals on pharmacovigilance during the previous year S 1
2.14 Countrywide platform or plan for coordinating pharmacovigilance initiatives C 2
Subtotal score (%) 20/24 (83.33)
3 Signal generation and data management
3.1 A mechanism for coordinating and compiling pharmacovigilance data from all sources across the country C 2
3.2 Database for tracking pharmacovigilance activities exists C 2
3.3 A form for reporting suspected ADRs exists C 2
3.4 A form for reporting suspected product quality issues exists C 2
3.5 A form for reporting suspected medication errors exists C 2
3.6 A form for reporting suspected treatment failure exists C 2
Subtotal score (%) 12/12 (100)
4 Risk assessment and evaluation
4.1 Last year, a medicine utilization review performed S 0
4.2 Within the previous 5 years, a survey for pharmaceutical product quality undertaken S 1
4.3 Medication errors quantified in the last year S 0
4.4 Number of ADR reports collected in the last year C 2
4.5 Active surveillance activities conducted during the last 5 years C 0
4.6 Public health programs reported ADEs for patients in the last year C 0
4.7 Public health programs modified the treatment of patients due to ADRs in the last year C 0
4.8 Public health programs reported serious ADEs of patients in the last year S 0
Subtotal score (%) 3/12 (25%)
5 Risk management and communication
5.1 Medicine safety bulletin published in the last year S 0
5.2 Medicine safety issues addressed on external information S 0
5.3 Safety alerts including “Dear healthcare professional” developed and distributed in the last year S 1
5.4 The average time lag between identification of safety signal of a serious ADR or significant medicine safety issue and

communication to healthcare workers and the public
S 1

5.5 Percentage of Drug and Therapeutics Committees that handled medicine safety issues during last year S 1
5.6 Last year’s public or community education initiatives on medication safety S 1
5.7 Medicine safety bulletin published in the last year C 2
5.8 Medicine safety issues addressed on external information C 2
5.9 Safety alerts including “Dear healthcare professional” developed and distributed in the last year S 0
5.10 Medicines sampled in the last year that passed product quality tests C 2
Subtotal score (%) 9/13 (69.23)
Total 45/61 (73.77%)
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Hospital (RHM) Mirpur, AJK] and nine public hospitals
[i.e., Benazir Bhutto Shaheed Hospital (BBH), District
Headquarter Hospital (DHH), and Holy Family Hospital
(HFH), Federal Government Polyclinic Hospital (FGPH), and
Pakistan Institute of Medical Sciences (PIMS) in Islamabad,
Punjab Institute of Cardiology (PIC) Lahore, DHQ Hospital
(DHQHG) Gilgit, Bolan Medical Complex Hospital (BMCH)
Quetta, and DHQ Teaching Hospital (DHQTH) Mirpur AJK] at
both the federal and provincial levels were found to be lacking in
PV centers and related activities, so no response was tabulated or
displayed in the radar chart. However, three private [i.e., Rehman
Medical Institute (RMI), Shifa International Hospital (SIH), and
Shaukat Khanum Memorial Cancer Hospital (SKMCH)] and
four public [i.e., Allied Hospital (AH), Hayatabad Medical
Complex (HMC), Jinnah Postgraduate Medical Centre
(JPMC), and National Institute of Child Health (NICH)]
hospitals responded to the IPAT data collection tool, and their
responses are tabulated in Table 4. PV activities of healthcare
facilities decrease in the following order: Hospital [score (%)]:
SKMCH [41 (83.6)] > SIH [38 (77.5)] >AH [29 (59)] >NICH [23
(46.9)] > HMC and RMI [14 (28.5)]. SKMCH received the
highest scores, SIH is a minimally functional health facility,
while AH, and HMC, NICH, and RMI received lower scores
than a minimally functional health facility. Private hospitals that
do have PV systems do not share ADR-related data with national
or provincial PV centers.

DISCUSSION

The study examines Pakistan’s present PV system. Although no
performance criterion has been set to define an effective PV
system in a specific country, however, IPAT recommends that the
PV system of a country must meet all of the core indicators to be
considered minimally functional (SPS Program, 2009). DRAP
attained (21/26) 80.76% score of the core indicators and,
therefore, at the moment cannot be considered functional.
Similar results are reported during the evaluation of PV
systems for two African countries (Kabore et al., 2013;
Constant Allabi and Nwokike, 2014) and Nepal by using the

IPAT (Jha et al., 2021). However, in comparison to the survey
conducted by Danya (2015) DRAP has improved few indicators
of risk assessment and evaluation (Qato, 2018).

The NPC currently employs seven officers. This figure is
insufficient in comparison to the number of registered
medications in the country and the growing number of ADR
reports. A study found less than 10 trained personnel in more
than 80% of study participant countries (Olsson et al., 2010). The
scarcity of trained staff affects the data management and
performance of PV systems (Wilbur, 2013) and is the reason
for unsuccessful experiences (Chejor, 2018).

The DRAP’s NPC has received 6587 ADR reports in total.
However, this number is much lower than required as per WHO
standards which indicate that over 200 reports per one million
inhabitants are produced annually by the countries with the best
reporting rates. Considering more than 200 million people, the
size of Pakistan’s population, a total of 40,000 reports annually
are predicted (Syed et al., 2018). Not a single ADR is received
from the general population, however, a limited number of
ADRs were reported by HCPs, which indicates a need for their
PV education, awareness, and training. DRAP has provided an
e-reporting system and Android application for ADR reporting,
and it is obligatory to explore the reasons and barriers for non-
reporting by the general public. An annual increase in the
number of ADR reports can be seen from 2018 to 2020. The
number of reports received in 2019 is 20 times higher than in
2018, and nearly two times higher in 2020 compared with 2019.
It may be implied that as Pakistan’s PV system advances, the
number of ADR reports will increase. The WHO’s threshold of
ADR reports per million can be achieved in Pakistan over a
certain period of time provided that a sustainable PV system is
implemented. Similarly, another study reveals that long-term
tradition of ADR reporting increases the number of reports
(Glamočlija et al., 2018). The low number of ADR reports in
Pakistan is due to various factors including non-reporting by the
physicians. Hussain et al. (2021) informed that physicians and
nurses of a teaching hospital did not report any ADRs during
1 year (Hussain et al., 2021). Other studies show similar results
(Bäckström et al., 2000; Oshikoya and Awobusuyi, 2009). In
various studies conducted in Pakistan, physicians, pharmacists,
and nurses all cited fear of legal consequences as a major barrier
to reporting (Khan et al., 2015; Nisa et al., 2018; Hussain et al.,
2018).

Both DRAP and the directorate of drug control, PSHD Punjab
issue newsletters, communicate safety alerts on their websites
(DRAP 2021b; 2019; Provincial Quality Control Unit Punjab,
2021) and social media accounts like Facebook and Twitter which
can help in improving the ADR reporting as several studies
suggest that designated social media websites/apps like Twitter
and WhatsApp connected with national and regional PV centers
can help in collecting ADRs (Daley et al., 2018; Shrestha et al.,
2019; Hussain, 2021; Meher, 2021).

Measurement in PV has shifted from the traditional
measurement of operational performance to measuring the
specific regulatory action. The stringent regulatory authorities
are focusing on risk minimization measures. The ultimate test for
the PV system is a demonstration of public health benefits. DRAP

FIGURE 3 | Score of Punjab PV center on main indicators of IPAT.
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always takes into account the safety reports coming from outside
sources for regulatory actions (Table 2). It shows DRAP pledges
to patient safety and access to quality medicines.

A country’s commitment to medicines’ safety can be gauged
with the existence of PV policy. Similarly, the enactment of
regulations ensures the legal cover to the monitoring and
compliance by all stakeholders (Nwokike and Eghan, 2010).
There is a clear policy of DRAP on medicine safety. However,
the legislation requiringmandatory ADR reporting by stakeholders
is missing. The ADR reporting system in Pakistan is voluntary. At
the moment DRAP cannot enforce mandatory reporting by all
stakeholders until the federal government of Pakistan approves the
draft pharmacovigilance rules.

To provide independent scientific advice and guidance on
medication safety a functional national advisory committee is
required. The Pharmacovigilance Risk Assessment Expert
Committee (PRAEC) is not established since the establishment
of NPC in 2015. However, a “Causality Assessment and Signal
Review group” comprised of DRAP officers defining the internal
working has been notified. The absence of PRAEC is one of the

major reasons that no safety signal has been generated on ICSRs
by Pakistan (UMC, 2021b).

The WHO recommends that a better way of collecting
spontaneous ADR reports is by using regional PV centers.
Communication regarding medicine safety also works well at
regional centers with short communication lines with HCPs
(UMC, 2000). Pharmacovigilance centers are also absent from
all provincial health departments except for Punjab. Only Punjab
is sharing medicines safety reports with DRAP where half of the
country’s population lives. PV activities are believed to be solely
the responsibility of the DRAP by provincial health
administrative units; this perception needs to be altered,
potentially through education, training, and active interactions.

Even though most Pakistan’s national health programs are
funded by the global fund (The Global Fund, 2020), the formal
PV system is lacking in all programs. According to the WHO, PV
should be a part of every PHP, to optimize the usage of limited
health resources and avoid possible medicine-related catastrophe
(WHO, 2006). One of the reasons for the absence of PV activities at
PHPs is that PV is not duly included in the funding proposal as

TABLE 4 | Health facilities pharmacovigilance indicators.

30 Pharmacovigilance indicators Health facilities Total* Achieving
indicator
(% HF)**

A B C D E F G

1 (2.1) Pharmacovigilance center exists 2 2 2 2 2 0 0 1.42 71
2 (2.2) Clear mandate, structure, roles, and responsibilities of Pharmacovigilance center exists 2 2 0 0 2 0 0 0.85 42.5
3 (2.3) Medicine information service exists 2 2 0 2 2 2 2 1.71 85.5
4 (2.4) Separate staff for pharmacovigilance 2 2 2 2 2 0 0 1.42 71
5 (2.5) A dedicated budget for pharmacovigilance exists 0 0 0 0 0 0 0 0 0
6 (2.8) SOPs for safe use of medicines exists 2 2 0 0 2 2 2 1.42 71
7 (2.9) Basic communication tools provided for reporting and information on the safety of medicines 2 2 2 2 2 0 0 1.42 71
8 (2.10) Drug safety bulletin exists 0 2 0 0 2 0 0 0.57 28.5
9 (2.11) Reference materials available in pharmacovigilance center 1 1 1 1 1 1 1 1 100
10 (2.13) Training of healthcare professionals on pharmacovigilance during the previous year 1 1 0 0 1 0 0 0.42 42
11 (3.3) A form for reporting suspected ADRs exists 2 2 2 2 2 2 2 2 100
12 (3.4) A form for reporting suspected product quality issues exists 0 0 0 0 2 2 2 0.85 42.5
13 (3.5) A form for reporting suspected medication errors exists 2 2 0 0 2 2 2 1.42 71
14 (3.6) A form for reporting suspected treatment failure exists 0 0 0 0 2 0 0 0.28 14
15 (4.1) Last year, a medicine utilization review performed 0 1 0 1 1 0 0 0.42 42
16 (4.3) Medication errors quantified in the last year 0 1 1 1 1 0 0 0.57 57
17 (4.4) Number of ADR reports collected in the last year 0 2 0 0 2 0 0 0.57 28.5
18 (4.5) Active surveillance activities conducted during the last 5 years 0 2 0 2 0 0 0 0.57 28.5
19 (4.6) Public health programs reported ADEs for patients in the last year 2 0 0 0 2 0 0 0.57 28.5
20 (4.7) Public health programs modified the treatment of patients due to ADRs in the last year 2 2 0 0 2 0 0 0.85 42.5
21 (4.8) Public health programs reported serious ADEs of patients in the last year 1 1 1 0 1 0 0 0.57 57
22 (5.1) Risk mitigation plans targeted at high-risk medicines 1 1 1 1 1 1 1 1 100
23 (5.3) In the last year, medicine safety information requests received and addressed 1 0 0 1 1 0 0 0.42 42
24 (5.4) Medicine safety bulletin published in the last year 0 1 0 0 1 0 0 0.28 28
25 (5.5) Medicine safety issues addressed on external information 0 1 0 0 1 0 0 0.28 28
26 (5.6) Safety alerts including “Dear healthcare professional” developed and distributed in the last year 0 1 0 0 1 0 0 0.28 28
27 (5.7) The average time lag between identification of safety signal of a serious ADR or significant

medicine safety issue and communication to healthcare workers and the public
2 2 2 2 2 2 2 2 100

28 (5.8) Percentage of Drug and Therapeutics Committees that handled medicine safety issues during
last year

2 2 0 2 0 0 0 0.85 42.5

29 (5.9) Last year’s public or community education initiatives on medication safety 0 1 0 0 1 0 0 0.28 28
30 (5.10) Medicines sampled in the last year that passed product quality tests 0 0 0 2 0 0 0 0.28 14.8
Total score for minimally functional health facility (38)/Total maximum score (49) 29 38 14 23 41 14 14 — —

A, Allied Hospital, Faisalabad; B, Shifa International Hospital, Islamabad; C, Jinnah PostgraduateMedical Centre, Karachi; D, National Institute of Child Health, Karachi; E, Shaukat Khanum
Memorial Cancer Hospital, Lahore; F, Hayatabad Medical Complex, Peshawar; G, Rehman Medical Institute, Peshawar; 0, absence of core/supplementary indicator; 1, presence of
supplementary indicator; 2, the presence of core indicator. *Total � Average sum/7; **Percent health facility achieving indicator � 100 x total/a (a � 1 or 2 for supplementary or core
indicator, respectively).
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seen in the strategic plan for the Malaria Control Program Pakistan,
2015–2020 (Directorate of malaria control Pakistan, 2014), which
lacks any provision for reporting ADRs. Likewise, Stergachis et al.
(2010) assessed proposals and operational plans of 15 countries for
global fund malaria and the US president’s malaria initiative and
found that PV-related activities and financial support requests are
not included adequately and consistently (Stergachis et al., 2010).

Allegations of vaccine-related adverse events that are not
promptly and thoroughly addressed can erode vaccination
faith and have far-reaching implications for immunization
coverage and disease incidence (WHO, 2021b). Pakistan is one
of the two countries along with Afghanistan that is struggling to
get polio-free. Conspiracy rumors about the polio vaccine ADRs
also play a pivotal role in the public for not trusting the vaccine. In
a controversy that emerged in 2019 in Peshawar, Pakistan,
hundreds of children rushed to hospitals with abdominal
problems and fainting following the immunization. The angry
protesters torched a health center. The government responded
immediately and a key conspirator was arrested for his
involvement in spreading the rumors. To gain the trust of
parents on immunization it was proposed to disseminate
information on the number of administered vaccine doses and
their ADRs (Ali et al., 2019). This incident highlighted the
importance of risk management and communication.

To our knowledge, no research has ever been undertaken to
evaluate the PV systems of health facilities in Pakistan. The
majority of the studies are conducted to measure the knowledge
attitude and practices of HCPs (Iffat et al., 2014; Raza and Jamal,
2015; Atif et al., 2016; Hussain et al., 2018; Nisa et al., 2018; Syed
et al., 2018; Muhammad et al., 2021) PV systems are foundmissing
in almost all of Pakistan’s public sector hospitals. This may be
because of the non-availability of ADR forms in hospitals (Nisa
et al., 2018; Syed et al., 2018), poor knowledge and ADRs reporting
practices of health care professionals (Nisa et al., 2018), lack of
knowledge about ADR reporting systems in the country, the gap
between hospitals and regulators in terms of training and
communication (Hussain et al., 2018), and concerns over legal
responsibility (Mustafa et al., 2013). The irony is that the Punjab
Institute of Cardiology where the Isotab tragedy took place has no
PV system or activities. Our results show that not all hospitals have
a budget set aside for PV-related activities. Similar findings are
explained in a study conducted in the south-south zone of Nigeria
(Opadeyi et al., 2018).

It was observed that DRAP responded to the Isotab (isosorbide
mononitrate 20mg) (LHC, 2012) and Tyno cough syrup
(chlorpheniramine maleate and dextromethorphan 15mg/5ml)
(Tribune, 2012) events but not in the same way that the rest of
the world has to the thalidomide tragedy. We proposed two stages
of framework for the advancement of the PV system in Pakistan.
The approval of draft PV Rules and the establishment of a
Pharmacovigilance Risk Assessment Expert Committee require no
financial investment at the first level. Step two involves initiatives
such as the development and strengthening of PV centers at national,
provincial, PHPs, and hospitals levels, the recruitment of trained
staff, planned PV training programs, and developing alliances with
universities to perform a drug utilization review or active surveillance
activities, all of which entail financial investment.

There are some limitations of the study. To verify the
information, the respondent’s replies are considered unless
verified from the documentary evidence. IPAT carries some
inherent limitations related to the non-establishment of
sensitivity and specificity of indicators. Due to convenience
sampling, the data may not represent the whole country.
Despite all these facts, the study provides a basis for further
research to explore challenges and barriers in the approval of PV
regulation through in-depth interviews.

In conclusion, the study revealed that the pharmacovigilance
system of Pakistan is not meeting the minimum standards. Public
health programs and health facilities need to set up PV systems
and integrate them with the national PV center.
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