Iranian Journal of Pharmaceutical Sciences
2024: 20 (2): 169- 181

https://journals.sbmu.ac.ir/IJPS 6D, Phscmcentionl
Y Bedences
&/ Research
Center

Original Article

A Framework of National Pharmacovigilance System for Developing
Countries

Maryam Nikookalam? Azamossadat Hosseini®, Hamid Moghaddasi®*, Farkhondeh Asadi®,
Afshin Zarghi®

apPhD student of Health Information Management, Faculty of Paramedical Sciences, Shahid Beheshti University of Medical
Sciences, Tehran, Iran, "Department of Health Information Technology and Management, Faculty of Paramedical Sciences,
Shahid Beheshti University of Medical Sciences, Tehran, Iran, °School of Pharmacy, Shahid Beheshti University of Medical
Sciences, Tehran, lran.

Abstract

Pharmacovigilance is defined as “the science and activities related to the detection, assessment, understanding,
and prevention of adverse drug reactions or any other drug-related problems”. The framework of the national
pharmacovigilance system illustrates the general pattern of how the health system approaches the care of health
products, defines the philosophy of supervision and policy orientation, and outlines the structure and development
priorities of pharmacovigilance. The present study was conducted with the aim of presenting a framework of the
national pharmacovigilance system framework for developing countries. The present study is of an applied study
that was conducted descriptively in 2023. To present a framework of the national pharmacovigilance system
framework, the main components of the national pharmacovigilance system framework were first identified and
determined through a review of valid scientific sources and texts and national pharmacovigilance systems of the
countries under study, considering the conditions and requirements of these countries. Then, the proposed model
was put to the opinion of 65 experts for validation, and the Delphi method was implemented with a three-point
scale in two rounds. Based on the results of the present study, the main components of the national
pharmacovigilance system framework include: functions, infrastructure, and network. Each component includes
sub-components and related operations and was agreed upon by experts with an average agreement rate of 95%.
The framework of the national pharmacovigilance system is essential as a guide for the implementation of the
national pharmacovigilance system. This framework enables a comprehensive evaluation of the structures and
national and regional institutions affecting pharmacovigilance and can lead to the optimal implementation of the
national pharmacovigilance system in developing countries. The national pharmacovigilance system can reduce
drug-related problems, and its ultimate result can be a reduction in mortality and morbidity rates.
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1. Introduction

causes of death in various societies [1-4] and

impose significant costs on the country’s health
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system [5-12]. Numerous studies show that
more than half of adverse drug reactions (45 to
90 percent) are preventable [5, 8, 9, 13-15]. An
effective pharmacovigilance (PV) system
ensures continuous monitoring of drugs and
their safe use [16] and is one of the effective
tools in preventing adverse drug reactions.
Pharmacovigilance is defined as “the science
and activities related to the detection,
assessment, understanding, and prevention of
adverse drug reactions or any other drug-related
problems” [17-20]. The most important action
to achieve a coherent pharmacovigilance
system is to observe the guidelines and
standards developed by the World Health
Organization and the Uppsala Monitoring
Centre (UMC), which describe the practical
details of the information flow [21].

In the past 20 years, many countries have
established

systems and joined the WHO network, but very

national pharmacovigilance
few of these countries have the efficient
national pharmacovigilance systems. Despite
improved access to drugs, there has been no
desirable progress in infrastructures and
pharmacovigilance activities for monitoring
adverse drug reactions and addressing safety
issues. Most national centers are limited in
terms of pharmacovigilance capacity, lack a
supervisory  framework, and  structures
governing laws and regulations [22-25]. The
advancement of this system varies greatly in
different countries [16, 26]. The lack of a
functional and structured national
pharmacovigilance system could be barriers to
the supply of pharmaceutical products to
countries and consequently create serious

restrictions in patients’ access to therapeutic
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options [24] and reduce the success of public
health of related programs [22].

The pharmacovigilance framework serves
as a guide for choosing an advanced
pharmacovigilance system. The existence of a
national system framework can help in the
comprehensive evaluation of structures and
national and regional institutions affecting
pharmacovigilance [27]. The U.S. Agency for
International Development (USAID 2009) in
Strengthening Pharmaceutical Systems [SPS]
framework and

presented a conceptual

operational approach for  strengthening

pharmacovigilance systems in developing
countries [28]. Management Sciences for
Health (MSH 2011) introduced a similar
framework for this national system with minor
changes in the mentioned framework [29]. This
framework is essentially based on three
prominent components: people, structures, and
systematic functions [29, 30].
Chakrabarty and Thawani presented a
framework for the national pharmacovigilance
system in India, which includes two general
parts: “manpower and the machinery” and
“tasks of pharmacovigilance”.
the staff of the

Pharmacovigilance Center

Manpower
National
(NPC),
medicine,

include
pharmacology experts, clinical

epidemiology, toxicology, and advisory
committee. Also, machinery includes hardware
and as well as a few basic technological
requirements in this center, for instance;
supply,

computer, printer, fax, internet, photocopier.

uninterrupted  power telephone,

Pharmacovigilance duties in this framework
include: information services, development and
evaluation,

dissemination of information,
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secondary prevention of adverse drug reactions,
reaching out, data processing, hypothesizing,
and medicine regulation. Also, the items

considered in the initial map of the
establishment  and launch of the
pharmacovigilance system include;

communication processes, how to collect data,
disseminate information, system deployment
needs, internal training, database, promotion of
the pharmacovigilance system, and networking
[31].

Also, Saha refers to the need for a
pharmacovigilance network to manage data
related to reports and identification of adverse
drug reactions in a systematic way from
different levels of community health care.
Generally, in this framework, basic steps in
setting up a pharmacovigilance network
include: developing a general guideline,
setting up of NPC, capacity building for it,
data acquisition by ADR form, stimulation of
ADR reporting, signal detection in an adverse
drug event, and relations with other parties
[30].

In addition, Tanja et al. state that some new
and evolving national frameworks align with
international standards, but others have added
and breadth to

significant complexity

pharmacovigilance  requirements, placing
avoidable burden on stakeholders without
necessarily benefiting patients [32].

Also, another systematic review study on
the performance and activities of PV national
system in developing countries using World
Health Organization indicators showed that a
towards

multistakeholder approach

strengthening national pharmacovigilance

systems in developing countries is required,
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Furthermore, it highlights the need for
applying a holistic approach that takes into
account the resources and infrastructure
available when addressing the policy and
programmatic gaps in each [33].

Given that the advancement of national
pharmacovigilance systems varies from basic
facilities in low- and middle-income countries
to the use of advanced technologies in
[16],

developing countries, most developed countries

developed countries and unlike

have structured organizations, frameworks, and
[26],
therefore, the present study was conducted with

strong  pharmacovigilance  systems
the aim of presenting a framework for the

national  pharmacovigilance  system  for

developing countries.

2. Materials and Methods

The present study is an applied study that was
in 2023.
conducted in two parts. Initially, electronic
databases (EMBASE, MEDLINE, Google
Scholar, and Web of Science) were searched for

conducted descriptively It was

relevant, valid scientific texts published
between 2004 and 2023. The search was
initiated using the term ‘'pharmacovigilance
system' and its synonyms, in combination with
covered

other groups of keywords that

'infrastructure'. The components of the national

pharmacovigilance system framework,
including  policies, legal requirements,
principles, standards, stakeholders, the

communication network among them, and
different the
pharmacovigilance system, were identified and

processes in national

determined.
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The
through comparison and analysis, and the

results obtained were summarized

proposed framework was designed considering
the conditions and requirements of developing
countries and was put to the opinion of related
experts. Final model was designed after
considering the useful opinions of the experts.
Finally, the validation of the proposed framework
was carried out through the opinion of 65 experts,
including faculty members of pharmacy colleges
(15 people), faculty members of various medical
fields (15 people), heads of drug research centers
(9 people), pharmacists working in educational
and therapeutic centers (15 people), executive
managers of the Food and Drug Administration (4
people), managers of pharmaceutical companies
(7 people) using the Delphi method and based on
a three-point scale (unacceptable (0 -50 percent),
relatively acceptable (50 to 85 percent), and
acceptable (85 to 100 percent)) and in two rounds.

Validity of the data collection tool has been
conducted through content validity through
obtaining the opinions of relevant experts in this
field. The reliability of this questionnaire was
0.81.

Data analysis in the first stage [identification
of the the

pharmacovigilance system framework] was

components  of national
performed with a content analysis approach. Also,
the analysis of the collected data in the validation
stage of the framework was performed using
descriptive statistics at the level of absolute and
relative frequency distribution.

3. Results and Discussion

The framework proposed by the Management
Sciences for Health serves as a foundational
model for the development of a national
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pharmacovigilance system in various nations,
with a particular emphasis on developing
[34-39]. This
characterized by three key components: human

countries framework is

resources, infrastructural  elements, and
systematic functions [29, 30]. The organization
underscores the importance of a comprehensive
and continuous pharmacovigilance system, which
includes functions for monitoring, detecting,
reporting, evaluating, and  documenting

Additionally, it

intervention and

medication safety data.
emphasizes the need for
information gathering from, and educational
feedback provision to, reporters, prescribers,
healthcare workers, other healthcare
professionals, and consumers [28, 29, 40].

The national pharmacovigilance system
framework in Canada is governed by the Federal
Regulatory Post-Market Surveillance Strategy.
This framework aims to optimize resources by
prioritizing  higher-risk  products  through
standardized policies and implements a vigilance
framework that consistently manages risks across
product lines.

The pharmacovigilance framework presented
by the Canadian Ministry of Health incorporates
the continuous integration of new product
vigilance tools into three functions that occur
throughout the product lifecycle. These functions
data

monitoring and evaluation, and risk management,

include collection and processing,
and are based on the risk level of the product type.
For the updating of the legal framework, it is
necessary to develop new or improved
regulations, guidelines, or policies. Additionally,
the use of new or re-engineered processes and
new information management and information

technology tools is recommended [41].
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In India, the Ministry of Health has
designated the Indian Pharmacovigilance
Commission with the aim of monitoring the
specifications and benefits of drugs, the main
goal of which is to create independent
information about drug safety. This center
focuses on the development of a database of
drug information and adverse drug reactions
and all medical institutions, hospitals, colleges,
and public health programs in the country, both
governmental and private, must report adverse
drug reactions so that all product data are
collected and analyzed in one place [42]. To
ensure the quality of adverse drug reaction data,
a quality review panel has been established to
guarantee quality, and all centers are evaluated
based on performance measurement criteria,
completeness of the report, training provided,
and other parameters mentioned in the
pharmacovigilance program protocol [43]. The
framework of the national pharmacovigilance
system in India is based on the model presented
by the Management Sciences for Health with
three basic components: human resources,
structure, and processes [44].

In Indonesia, from 2008 to 2011, a legal
framework was established to  strengthen
pharmacovigilance, which makes the
implementation of pharmacovigilance mandatory for
pharmaceutical industries. The pharmacovigilance
system in Indonesia includes voluntary reporting
in hospitals and public health centers, public and
private centers, through drug manufacturers by
submitting a yellow form [45].

In many Asian countries such as Malaysia,
the Philippines, Indonesia, South Korea, Saudi
Arabia, the culture of reporting adverse drug
reactions is distressingly low, and this may be

partly because adverse drug reactions are not
recognized. Sometimes adverse drug reactions
are mistakenly perceived as part of therapeutic
actions, and it is unlikely that doctors will
report its [46, 47]. Also, the method of
collecting, arranging, and reporting adverse
drug reactions in each country has different
problems. Also, in the pharmacovigilance
systems of some countries, formal programs are
held in the process of the national
pharmacovigilance system framework for
specific training programs for users and
specialized forces of the system [48-50]. In
most of the countries studied, the three
components of human resources, structure, and
processes are considered as the main
components of the national pharmacovigilance
system framework (Table 1 and 2).

Table 1. Components of the national
pharmacovigilance system framework in the studied
countries.

Country H.R*  Structure Processes
China v v v
USA v v v
United
Developed  Kingdom Y Y
Canada v v v
Japan v v
India v v
UAE v v v
Saudi
Arabia v v
S. Korea v v v
Nepal v
Developing Bangladesh v v
Pakistan v
Malaysia v v v
Thailand v v v
Indonesia v v

* Human resource
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Table 2. Processes of the national pharmacovigilance system in the studied countries.

g o z 8 c

g § & x2 S 52 & 2%

Country g S>3 &2 2 S § = S <3

& 38 a2 3 Q€ & x

5 © o E -
China v v v v v v v
USA v v v v v v v
S United Kingdom v v v v v v v
Canada v v v v v v v
Japan v v v = v v v
India v v v N v v v
UAE v v v v v v v
Saudi Arabia v v v v v v v
S. Korea v v v v v v v
Nepal v v - v v - -
Developing Bangladesh v v v v v v =
Pakistan Ng - v v v - v
Malaysia v v v v v v v
Thailand v v v v v v v
Indonesia v v v v 4 v 4

Based on the results of the study of various pharmaceutical products, and relationships

countries’ pharmacovigilance frameworks and
considering the conditions and requirements of
developing countries, the main components of
the
framework, after considering the opinions of

national  pharmacovigilance  system
experts, were determined to include three
components: work processes, infrastructure, and
communication network.

The main work processes in this framework
include data collection, data analysis, reporting,
decision-making and appropriate actions,
providing feedback to network components, and
supervision of drug synthesis. The infrastructure
component includes policies, principles,
standards, and legal requirements, and the
communication network includes the Food and
Drug Administration (FDA) as the NPC, drug
research centers, drug manufacturers, drug
importing  companies, drug distribution
companies, drug prescribing centers, sources of
adverse drug reaction collection, drug sales and

delivery centers, patients and consumers of
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between network components. Also, for each of
the above sub-components, specific functions
were determined.

According to the experts' opinions, the
components ‘providing feedback to network
nodes’ and ‘supervising the modification of drug
synthesis’ (respectively with 74% and 57%) are
proposed to be added as components of the work
processes and ‘patients and consumers of
pharmaceutical products’ as one of the network
components within the framework of the
national pharmacovigilance system considered
in the final model.

After reviewing the suggestions of the
experts and presenting them to the expert panel
their the

amendments were made in the model, the

and final approval, necessary
suggestions were considered, and the final model
of the national pharmacovigilance system
framework for developing countries was
designed as Figure 1 and then put to the opinion

in the second stage of Delphi (Figure 1).
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Figure 1. The national pharmacovigilance system framework for developing countries.
In the second stage of the Delphi method, was based on a three-point scale. All the
the validation of the designed model was components determined in the model of the
examined through the opinions of experts and national pharmacovigilance system framework

175



Nikookalam M, et al. / IJPS 2024; 20 (2): 169- 181

for developing countries were agreed upon by the
experts with an average agreement rate of 95
percent (Table 3).

The national pharmacovigilance system
framework in some countries, such as the
European Union, has a multi-level nature and is
defined at the European Union and national
levels. These levels are interconnected through
multiple relationships and collectively form the
European Union’s pharmacovigilance network.
The framework of the Indian pharmacovigilance
system is defined at four levels: regional, national,

zonal, and environmental. Qualified colleges,

hospitals, and medical centers have been selected
as centers for monitoring adverse drug reactions.
While the national pharmacovigilance system
framework in some other countries such as
Canada and Japan is regulated with federal
regulatory post-market surveillance strategy.

The national pharmacovigilance system
framework presented by the U.S. Agency for
(USAID)

Management Sciences for Health (MSH), which

International  Development and
forms the basis for the development of the
national pharmacovigilance system in various

countries.

Table 3. Validation of the components of the national pharmacovigilance system framework of developing

countries.
V2 EN Components Acceptable
component
Data collection 65
Data analysis 65
Reporting 23
Functions Decision making 65
Feedback to network 42
components
Supervising drug
. 26
synthesis
Policies 65
Infrastructure Principles 52
Standards 65
Legal requirements 20
Food and Drug
o 65
Organization
Pharmaceutical
65
research centers
Drug Manufacturers 58
Drug importing 43
companies
Drug distribution 55
Communication companies
network Drug prescribing
centers [office, clinic, 65
hospital]
Drug sales and delivery
. 65
centers [pharmacies]
Sources of adverse
. 65
drug reactions
Patients/consumers 65
Relationships 57
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Relatively Unacceptable Percent
acceptable P Agreement
- - 100%
- - 100%
35 7 89%
- - 100%
14 9 86%
19 20 70%
- = 100%
9 4 94%
- = 100%
35 10 85%
- - 100%
- - 100%
° 2 97%
11 11 83%
7 3 95%
- - 100%
- - 100%
- - 100%
- = 100%
3 5 92%
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Especially developing countries, is defined
at the national level and is designed with three
main components: people, functions, and
structures.

However, an important point is that studies
have shown that there is a low probability that
an overly complex and heavy national
pharmacovigilance system will be sustainable,
especially in developing countries where there
are limited infrastructures and resources [32].

Based on the results obtained from the
present study, most of the countries under study
had at least the processes expected by the World
Health the

pharmacovigilance system framework of the

Organization. In national
Management Sciences for Health organization,

these  processes include  monitoring,

identification, reporting, evaluation and
documentation of drug safety data, as well as
intervention and information collection and
provision of educational feedback to reporters,
healthcare providers, and consumers. Despite
the fact that the mentioned framework is well-
designed considering the requirements of the

World Health Organization, it has not been

effectively implemented in  developing
countries.
In the European Union’s national

the
processes include collecting and managing data

pharmacovigilance system framework,

on drug safety, identifying signals, evaluating
data and decision-making with regard to safety
issues, proactive risk management, action to
health,
communication and informing stakeholders and

protect public establishing

people, auditing results and
Also,

observance of pharmaceutical regulations, a set

related key

processes. to ensure the uniform
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of technical principles in the form of
documents, Good Manufacturing Practice
(GMP), Good Distribution Practice (GDP), and
Good Pharmacovigilance Practice (GVP) have
been compiled. In Canada, the processes of the
pharmacovigilance framework presented by the
Ministry of Health, with the aim of continuous
integration of surveillance tools in three process
areas throughout the product life cycle,
including data collection and processing,
and and risk

monitoring evaluation,

management, are defined based on the
product’s risk level.

In most developing countries,
pharmacovigilance activities are limited to
reporting adverse drug reactions through a
yellow form, and the implementation of
superior pharmacovigilance guidelines requires
extensive review and modification of processes
in this area. Therefore, in the present study,
considering the minimum processes expected
by the World Health Organization and the
conditions of such countries, the main
processes in the framework of the national
data

legal

pharmacovigilance  system include

collection, data analysis, reporting,
decision-making, drug synthesis monitoring,
and providing feedback to  network
components.

Also, based on the results of the present
study, legal infrastructures were somehow
considered in most of the studied frameworks.
In some cases, it was mentioned as the main
component of the national pharmacovigilance
system framework, and in others, it was
designed as a legal framework, guidelines, and
superior action guides. For example, in the

national pharmacovigilance system framework
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Health

organization, legislative institutions are one of

of the Management Sciences for

the components of the structure component.
While
Indonesia, and Saudi Arabia, a legal framework

in the European Union, Canada,

for drug safety surveillance has been

determined and regulations, instructions, and
policies are periodically reviewed and modified
the
framework, which has been designed based on

if necessary. In drug governance
the areas introduced as the characteristics of
good governance by the United Nations
Economic and Social Commission for Asia and
the Pacific, policies, laws, and regulations are
considered as the main components of the
framework.

As a result, in this study, considering the
importance of regulatory regulations for
monitoring the safety of drug products and the
wider term of infrastructures, it was determined
as the main component of the national
pharmacovigilance system framework, which
includes sub-components of regulations and
legal requirements, policies, principles, and
standards.

One of the most important parts of the
national pharmacovigilance system framework
is determining the involved individuals, their
roles, and their relationships in relation to the
main processes of the framework. This
component was mentioned in the studied
frameworks with different names such as:
people, structures, manpower, stakeholder
coordination, those involved, etc., and each
includes different individuals and
organizations. In this regard, in many of the
studied frameworks, two components of

structure and manpower were mentioned. The
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structure includes the government, industry,
hospitals, universities, professional, medical
and pharmaceutical associations, poison and
drug information centers, health professionals,
patients and consumers, media, and manpower
includes reporters of adverse drug reactions and
evaluators.
The people involved in the national
pharmacovigilance system framework of the
European Union, in addition to the above,
include regulatory authorities, pharmaceutical
companies, and drug importers or distributors.
In this study, the communication network,
which has a wider comprehensiveness, was
determined as the main component, which
includes all the above-mentioned individuals
and organizations and the communication
network between them.
the

pharmacovigilance

Given above, the national

system framework
presented in this study, while having the
characteristics and basic components of the
effective national pharmacovigilance system
frameworks in the world, considering the
conditions and requirements of developing
countries, has been designed with three main
components of processes, infrastructures, and
communication network and related sub-

components.

4. Conclusion

The
framework shows the general pattern of how

national pharmacovigilance system
the health system cares for health products,
defines the philosophy of surveillance and
policy orientation, and outlines the structure
and

priorities  of  pharmacovigilance
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development. This study, considering the
needs of
the

national pharmacovigilance system framework

conditions, requirements, and

developing countries, has presented
for the establishment of an effective national
pharmacovigilance system in these countries.
This framework has three main components:
processes, infrastructures, and communication
networks. In general, after collecting
information related to adverse drug reactions,
drug interactions, or drug errors in various
ways, the data are analyzed, the severity of the
adverse event, the probable cause, and the
preventability of it are determined. Also,
research centers may obtain valuable data on
the safe use of drug products through research
studies. The results obtained are sent to the
national pharmacovigilance centers (Food and
Drug Administration) in the form of general
and specific reports, which has the authority to
take appropriate actions. The final activity in
the framework is decision-making and taking
appropriate action. Necessary interventions to
reduce risk may be supervisory (such as
revoking marketing authorization, recalling
drugs), managerial (reviewing drug formulary,
controlling drug distribution), or educational
(training physicians on drug interactions or the
proper use of the product for consumers).
Finally, the actions taken are shared with
reporters and other network components. Then,
by following up on the collected and analyzed
data, the effectiveness of the interventions
should be measured. The outcome of this
pharmacovigilance system reduces drug-related
problems, and its final result is a reduction in

mortality and morbidity rates.
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