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Abstract

Implementation of Pharmacovigilance (PV) systems in resource-limited countries is a real challenge. The objective of
this paper is to describe the implementation of an effective national PV system in Lebanon in the context of COVID-19,
within a limited resources setting and with the absence of a guaranteed funding. In 2018, the PV center hosted at the
Lebanese University, Faculty of Pharmacy under the supervision of the Quality Assurance of Pharmaceutical Products
Program within the Lebanese Ministry of Public Health became an associate member of the World Health Organization
(WHO) Program of International Drug Monitoring and recognized as Full member in 2021.This analysis highlights the
requirements of the WHO that were met in Lebanon to create an effective PV system. The Lebanese experience shows
that it is not only possible, but also crucial to implement a PV system in low to middle-income countries with limited
resources and with the absence of a guaranteed funding in order to be able to promote patients’ safety. Support from
organizations like WHO and World Bank, skilled leadership, hard work and dedicated staff with efficient training, and
finally mass awareness initiatives were all considered as key elements to implement a successful PV System. In the midst
of a turbulent political, economic and health context, Lebanon has been able to develop one of the most active and rapidly
evolving PV systems in the Middle East.
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Introduction

Medicines and vaccines have transformed the manner in
which diseases are prevented and handled. Despite their ben-
efits, the use of medical products may sometimes be associ-
ated with unexpected effects. These effects may be unfavora-
ble, ranging in severity, seriousness, and frequency within
the intended population [1]. Although medicines and vac-
cines are assessed in controlled clinical trials and reviewed
by regulatory authorities, some Adverse Events (AEs) remain
unknown until the product is authorized by regulators and
are used by a larger population in ‘real world conditions’,
including special populations such as children, pregnant
women and elderly [2]. It is therefore crucial that medicinal
products continue to be observed for their effectiveness and
safety post-marketing. In effect, this means having in place a
well-functioning Pharmacovigilance (PV) system [2].

Drug safety and PV remain a vital clinical and scientific
research area. PV systems monitor the safe and effective use
of medicines, vaccines and other pharmaceutical products
and devices. According to the World Health Organization
(WHO) definition, PV is the “science and activities relating
to the detection, assessment, understanding and prevention
of adverse effects or any other possible drug-related prob-
lems” [3]. On the report of the Council for International
Organizations of Medical Sciences (CIOMS)/WHO Work-
ing Group on Vaccine PV, Vaccine PV is defined as “the
science and activities relating to the detection, assessment,
understanding and communication of Adverse Events Fol-
lowing Immunization (AEFI) and other vaccine- or immu-
nization- related issues, and to the prevention of untoward
effects of the vaccine or immunization™ [3].

A well-shaped PV system aims to detect, assess, under-
stand, and prevent AEs/AEFIs or any other possible medici-
nal product-related problem through generating signals,
communicating risks and supporting decision making to
minimize risk at various levels of social healthcare environ-
ment [3]. PV systems have been implemented by numerous
countries worldwide. These systems may differ from funda-
mental to well established, with several countries just in the
process of developing their PV systems. In the USA, the PV
system is coordinated by the Food and Drug Administration:
it was the first country to have determined drug safety regu-
lations and has one of the most diligent legislative regimes
on the safety of medicinal products [4]. In addition, The
USA’s PV system is based on passive and active vigilance
activities [4]. In the European Union (EU), the European
Medicines Agency (EMA) regulates the European PV sys-
tem and issues information on the safe and productive use
of medicines and vaccines. Each member state of the EU
has its own national regulatory agency which establishes its
PV standards at national level within the framework of the
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EMA and European law. EMA also controls and supports
EudraVigilance, the European system for managing, evalu-
ating and investigating information on suspected Adverse
Drug Reactions (ADR) associated with medicinal product
authorized in the European Economic Area [5].

In the last 20 years, several low- and middle-income coun-
tries have created national PV systems and joined the WHO’s
global PV network who has a critical role in supporting and
coordinating these developments. WHO and its Program for
International Drug Monitoring (PIDM) has played a key role
in triggering and supporting PV in low middle-income coun-
tries [6, 7]. While policy, strategic development and coordi-
nation of the program are managed by WHO headquarters in
Geneva, since 1978, the everyday technical operations have
been hold by the WHO collaborating center for International
Drug Monitoring in Uppsala, Sweden (UMC) [8]. UMC
maintains the global Individual Case Safety Report (ICSR)
database, VigiBase, that has at present 30 million ADR
reports from 172 countries (149 Full Members that share
ADR reports and 23 Associate Members) [6]. The UMC has
built standardized reporting by all National Centers and has
enabled communication between countries to endorse rapid
identification of signals. The national centers are assigned
by the governments of each of the countries participating
in the WHO program. These centers are responsible for
collecting spontaneous may be created gradually based on
priorities and accessible resources of the country [9]. The
Arab World is undergoing a remarkable activity with regards
to PV [10]. However, like other developing countries, some
of these countries differ significantly in their PV systems’
development level, ranging from those having either frail or
non-existent systems to others having systems as advanced
as those in developed countries [11]. In Lebanon, one of the
core functions of the Ministry of Public Health (MoPH) is to
safeguard the quality, safety and efficacy of medical products
at the national level. The quality and safety tasks are carried
out by the Quality Assurance of Pharmaceutical Products Pro-
gram (QAPPP) at the MoPH. In the previous years, Lebanese
national legislative bodies and national regulatory authorities
had issued a significant amount of legislation and guidance
to provide a legal foundation and practical implementation
guidance for a Lebanese national PV system, appointing the
Lebanese University as National PV Center. Despite all, the
system was not active. In 2018, the QAPPP took the initiative
to implement a sound and safe PV system.

Objective

The objective of this paper is to describe the implementation
of an effective national PV system in Lebanon in the context
of COVID-19, within a limited resources setting and with
the absence of a guaranteed funding.
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Evidence Acquisition
The Road Map for Implementing a PV Program

Given its commitment to strengthen PV in Lebanon, the
QAPPP requested the WHO country office in Beirut and
WHO Geneva Headquarters’ assistance for the technical
assessment of the national PV activities. The WHO in turn
responded by organizing an onsite visit to Beirut on 2019.
The purpose of the visit was to conduct technical assessment
with the view to advocating the importance of PV to senior
government officials and decision makers, and to assess the
current PV system in order to be able to propose a PV devel-
opment plan. The technical assessment was conducted at the
Faculty of Pharmacy at the Lebanese University, where the
PV center is located, and at the Ministry of Public Health
where the QAPPP is established. This separation between a
center location at an educational facility and remote manage-
ment by the MoPH has been supported by Sten Olsson et al.,
believed that because of a lack of political stability and good
governance in some low middle-income countries it may be
favorable to locate the coordination of a PV system away
from Ministry of Health or equivalent and run the PV center,
for example, in a university or hospital environment where
effects of political fluctuations are often less dramatic [8].

The WHO delegates shared an overall view of the assess-
ment and provided suggestions to draft a plan of action that
could be developed by the QAPPP within the Lebanese
MoPH. The plan of action worked on five main axes namely:
Advocacy for PV, national policy, legal provisions, strength-
ening reporting processes and supporting PV infrastructure.
Accordingly, the QAPPP succeeded in organizing the PV
system infrastructure and designed the steps described
below.

First, the Lebanese MoPH decided to review its already
established regulations in order to be able to identify the
gap and reinforce the PV legislation at a later stage. Con-
sequently, the QAPPP contributed to the issuance of regu-
lation including: Resolution No.1445 (2019) that appoints
the head of QAPPP as PV coordinator between the MoPH,
WHO and Lebanese National Pharmacovigilance Center
(LNPVC) [12], Resolution No. 427/1 (2020) that describes
the procedure for Reporting Adverse Drug Reactions related
to COVID-19 treatments [13], Resolution No. 556/1 (2020)
that states the procedure for reporting AEs related to the
COVID-19 treatment by the responsible parties of Phar-
maceutical Products and Drug Distributors [14], resolution
No.180/1 (2021) that states the procedure for Spontaneous
Reporting of Drugs AEs and AEFIs by the responsible par-
ties [15] and finally resolution No.181/1 (2021) that states
the procedure for Spontaneous Reporting of Drugs AEs and
AEFIs by the Marketing Authorization Holders (MAHs)
[16] (Fig. 1).

Once the legislation part was completed, the QAPPP
established a PV framework to outline the relationship, role
and responsibilities with other stakeholders in the system
(Fig. 2).

Standardization, partnership and communication among
different PV stakeholders helped to achieve the best pos-
sible health outcomes. The PV stakeholders mainly include
policy makers (QAPPP from MoPH, Technical committee
of Drugs from MoPH, PV committee from MoPH and WHO
PIDM), the LNPVC which runs PV activities and operations
in collaboration with UMC, and finally the reporters (mul-
tinational companies, local manufacture of drugs, importer
of medicines, Healthcare Professionals (HCPSs), Academia,
Public health programs, Primary healthcare centers, general
public and patients).

The MoPH released a
Ministerial Resolution
No. 1636 issued in

A strategic plan for 5
years was drafted for
MoPH which included

19/02/2013 to establishing PV and ;
establish a committee post-marketing ::2;:‘::;“\2:‘(‘;’::2
at the QAPPP to surveillance systems. d
. LNPVC
examine AEs
20 o o

Related to work
mechanisms for the PV
project in Lebanon and
assigns a PV

Issued by the Ministry
of Education stated the
creation of the Center
for AEs of Drugs’
Monitoring in the
Faculty of Pharmacy at
the Lebanese
University

A collaborative
agreement between
the Lebanese
University and MoPH
authorized the Center
for Drugs Monitoring
of AE at the Faculty of
Pharmacy of LU to
function officially as
National PV Center

A PV system strategic
plan for the upcoming
S years detailed all the
activities, objectives,
regulations,
departments,
responsible personnel,
partners, collaborators,
timescale, and
indicators

The resolution
describes the reporting
process and the means
of reporting adopted in
Lebanon

Fig. 1 Historical background: chronological regulatory framework.
AEs Adverse Events, QAPPP Quality Assurance of Pharmaceutical
Products Program, MoPH Ministry of Public Health, LU Lebanese

University, PV Pharmacovigilance, WHO World Health Organization,
LNPVC Lebanese National Pharmacovigilance Center

@ Springer



Therapeutic Innovation & Regulatory Science

REPUBLIC OF LEBANON
MINISTRY OF PUBLIC HEALTH

Drug Technical

> Committee
l (Law 367/1994)
QAPP Program
WHO PIDM (MoPH Decision 1686/2012)
Full Member — March
2021

WHO Collaborative

Center/UMC PV National Committee

(MoPH Decision
1636/2013)

N LNPVC
(MoEdu Decree 13370/2004)

Multinational Companies

Local Manufacturers

PV Reporting

Importers of Drugs Entity

Health Care
Professionals Policy Makers
and Regulatory
— Hospitals Authorities

Primary Healthcare

Centers
PV Operating
—— Public Health Programs Entity
— Academia

——  Orders & Syndicates

— Patients

Fig.2 Pharmacovigilance system framework. QAPPP Quality Assur-
ance of Pharmaceutical Products Program, MoPH Ministry of Public
Health, LU Lebanese University, PV Pharmacovigilance, WHO World

As a second step, the QAPPP developed a Quality Man-
agement System and Guidelines on Good PV Practices at
LNPVC based on an extensive literature review [12-26]. All
the PV activities at the center were precisely described and
the related Standard of Operating Procedures of each activity
were developed. Finally, setting up the PV System required
qualified personnel. The WHO country office and the World
Bank (WB) provided financial support for recruiting quali-
fied and skilled staff members (Fig. 3).

Health Organization, LNPVC Lebanese National Pharmacovigilance
Center

Results

Once the legal framework, infrastructure and human
resources were set in place, the QAPPP started develop-
ing reporting means for AEs/AEFIs. The National AEs/
AEFIs Reporting Form was designed, piloted among
selected HCPS, and adopted. The reporting forms were
made available in both hard and soft copies in addition to
an online reporting via the MoPH. Moreover, an existing

The first auto
assessment
of the PV
. System in
~ Lebanon was

July 2018

Nov 2018

March 2019

Participated
in a capacity
building
offered by
WHO/UMC
as part of
their annual
meeting

a

March 2021

May 2019

Fig. 3 Historical background: accomplished steps. MoPH Ministry of Public Health, WHO World Health Organization, PIDM Program of Inter-
national Drug Monitoring, PV Pharmacovigilance, UMC Uppsala Monitoring Center
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hotline was made available for those wishing to report
through the phone.

Furthermore, other means of reporting were developed,
including but not limited to e-reporting (which is a stand-
ardized online ADR reporting form that was developed by
the UMC in order to facilitate electronic reporting from
patients and HCPS and XML files according to both ICH
E2B (R2) and ICH E2B (R3) standards for MAHs to be
able to import ICSR to the national database. In paral-
lel, a safely stored, classified database which is retriev-
able and guarded by required degrees of confidentiality
was adopted: VigiFlow [17]. All ADRs collected at the
national level are analyzed, coded, assessed at the level
of LNPVC/QAPPP and sent via VigiFlow to the Global
database Vigibase. The proper training and continuous
education of the LNPVC staff members were ensured by
providing the needed learning material on data collection,
cleaning, validation, processing entering, and coding of
AEs/AEFIs based on Medical Dictionary for Regulatory
Activities (MedDRA) [29]. Medicines and vaccines are
coded according to WHO Drug Dictionary [27]. Training
provided to the PV staff member covered different scopes
and was conducted at introductory and intermediate levels.
As an example; the WHO Drug basic introduction video
[28], VigiFlow training [28], free Signal detection online
course available on UMC website [29], and E-Learning
Course on “Vaccines Safety Basics" [29] were all pro-
vided to the staff upon their enrollment. At a later Stage
staff member joined an intermediate level training on «
Covid-19 Vaccines Pharmacovigilance» organized by the
Rabat Collaborating Center. Since the effectiveness of
any national post-marketing surveillance program mainly
relies on the active participation of HCPS, the last step
was closing the loop with relevant national stakeholders.
Consequently, a plan for training and initiation of col-
laboration was set. The PV System in Lebanon is com-
prehensive and includes many national and international
stakeholders among which have patients and consumers.

HCPS are usually responsible for raising awareness
about reporting of AEs/AEFIs among their patients,
while patients or consumers may report any suspected
AEs/AEFIs associated with the use of a medicinal prod-
uct immediately to their HCPS or directly to LNPVC.
Therefore, educating HCPS and MAHs on the impor-
tance of reporting was the next goal and for that reason,
several capacity buildings were organized in this regard.
These trainings targeted the HCPS, including medical
doctors and pharmacists from different sectors, were pro-
vided through capacity buildings. The capacity buildings
were initiated at an introductory level to introduce the
PV system and its operation. At a later stage, an inter-
mediated level training was delivered on “PV in the con-
text of COVID-19 vaccines” targeting HCPS working

in vaccination centers and health facilities with the aim
to promote reporting. A more specific training was pro-
vided for medical doctors with the “Focus on AEFIs with
COVID-19 Vaccines” [30]. Based on Sten Olsson et al.,
increased involvement of HCPS from public and private
sectors, pharmaceutical companies, academic institutions
and the public a large is necessary to assure a safe environ-
ment for drug and vaccine safety [8].

Discussion

Once the requirements for a functional PV system were
met, the LNPVC was activated, the center started receiv-
ing ICSRs, as result Lebanon became a full Member of the
WHO PIDM in February 2021. With the PV system put in
place, the first aim was to enhance ADR reporting. Classical
reporting forms were made available. These included hard
copy of ADR reporting form, PV official email, and land line
hotline. With the initiation of COVID -19 mass vaccination
campaign in 2021, the challenge was an opportunity for the
PV system to test its ability. Consequently, quick decisions
were taken and actions were put in place to enhance AEFIs
reporting. As a result, several new reporting means were cre-
ated to facilitate the AEFIs reporting process. Vaccine recipi-
ents experiencing any AEFIs could report through one of the
following newly developed means: 1214 Hotline call center,
Impact Platform, Vaccination Sites/Hospital sites through a
customized reporting tool (Kobo toolbox) and other sources
including Preventive Medicine, Epidemiology Surveillance
Program, Health Education and other departments from the
MoPH. At the beginning of this reporting process, around
20 AEFI case reports were only received on weekly basis.
This was acted upon by enhancing awareness on the impor-
tance of reporting among the consumers and HCPS. Aware-
ness material was designed and distributed. Several capacity
buildings focusing on how and why to enhance reporting
were conducted. Direct contact with vaccination centers
through WhatsApp group was created. Finally, on site field
visits to random vaccination centers were performed. All
of these efforts were successful in increasing the reporting
of AEFI case reports to more than 100 reports on weekly
basis within a period of couple of month. In parallel, the
PV Program established a procedure for the management of
reported AEFIs within the scope of the AEFI surveillance
related to the available COVID-19 Vaccines in Lebanon. All
received case reports were screened and validated for data
completion. Incomplete or inconsistent case reports were fol-
lowed up directly with the initial reporter. The case reports
were classified as serious or non-serious cases based on
WHO definition. The non-serious case reports were entered
directly into VigiFlow. These reports were also followed
up in conditions that may be related to serious underlying
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diseases. As for serious AEFI cases, these were also entered
into VigiFlow after being thoroughly investigated by the PV
team, analyzed, narrated with extensive literature search and
assessed for causal relationship by both the PV team and
the Serious AEFI Special Committee which was appointed
in April 2021 through a Ministerial Decision #603/1 dated
April 26, 2021 [31]. Until the date of this paper, more than
100 serious case reports have been thoroughly evaluated and
assessed by the PV team. As a final step in strengthening
AEFI surveillance system of the PV system, signal detec-
tion and validation was performed by adopting two sources
for identifying signals that may be associated with AEFIs
with Pfizer-BioNTech and AstraZeneca COVID-19 Vac-
cine. These two systems were “The French National Security
Agency of Medicines and Health Products (ANSM)” and
the “World Health Organization-Uppsala Monitoring Center
(WHO-UMC) Classification” [32].

In Lebanon, at the time of this report, the highest number
of case reports that were associated with confirmed signals for
Pfizer-BioNTech and AstraZeneca COVID-19 vaccines (based
on ANSM reports and/or the WHO-UMC Vigibase classifi-
cations) were: arterial hypertension and tinnitus for Pfizer-
BioNTech. While flu like symptoms and tinnitus case reports
were the highest with AstraZeneca COVID-19 vaccine [33,
34]. As a mean of communication, a monthly report summa-
rizing all findings related to serious and non-serious AEFIs was
published with an executive summary. Over one-year period,
the PV team was successful in enhancing the content of this
report to include necessarily information that may be of inter-
est to all HCPS as well as consumers. Until the date of this
paper; 9 reports were published at the PV web site [34]. This
was also accompanied with a newsletter that was published
on trimester basis. This was another way of communicating
important messages related to AEFIs with COVID-19 vaccines
to certain target audience [30]. Finally, more than 70 percent
of onsite field visits to randomly selected vaccination centers
was conducted. The aim was to assess their compliance with
international operation standards. This activity was based on
extensive literature search that aided in developing checklists
that may be utilized by PV team. Site visits were conducted in
the 8 Lebanese governorates (Mount Lebanon, Beirut, North
Lebanon, Bekaa, South Lebanon, Nabatiyeh, Akkar, and Baal-
beck-Hermel). Each visit was followed with a detailed report
of observed process that included areas for improvement. As
a follow to each site visit, a report including observations and
recommendations for improvement was written and shared with
corresponding site. Close monitoring for identified clusters and
serious AEFIs is the core of AEFI surveillance system.

This is important in order to be able to strengthen both
risk assessment and alert generation at the national level.
At the time of publishing this paper, two Risk minimiza-
tion initiatives were taken: first activity was “Management
of Vaccine-induced Thrombotic Thrombocytopenia (VITT)
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Guidelines”, while the second on was “Raising awareness
among vaccinated/ unvaccinated population”. The first activ-
ity targeted HCPS, mainly physician with the aim of provid-
ing guidance on how to manage VITT cases. While the sec-
ond activity main target audience was general public with the
aim of informing about the most common expected AEFIs
with available vaccines in Lebanon. This will guide them on
when to seek medical advice.

In summary, the PV program managed to establish a rig-
orous safety profile in regards to the COVID-19 Vaccines
administered in Lebanon over a very short period of time. In
the time period covering February 2021 to February 2022, a
total of 6808 case reports and 24,837 AEFIs were received
following the administration of 5,134,093 doses of COVID-
19 vaccines (Pfizer-BioNTech, AstraZeneca, Sputnik V and
Sinopharm) for an estimated population of 6,825,000 people.
With a structured leadership, dedication, hard work, and lim-
ited financial support; Lebanon’s performance in the surveil-
lance of COVID-19 vaccines AEFI management was praised
by WHO and the rate of case report entry into Vigiflow was
among the highest in the Middle East.

Conclusion

The implementation of PV systems in resource-limited
countries is challenging. In the midst of a turbulent politi-
cal, economic and health context, Lebanon has been able
to develop one of the most active and rapidly evolving PV
systems in the Middle East. Lack of financial resources was
the first obstacle to a safe and sound PV System. Facing
a degrading economical context, the Lebanese government
was not able to allocate financial support from the annual
total budget to PV Program. The WHO and WB supported in
funding all the operations contributing to the first and most
essential step in any system implementation. The second
limitation was the lack of commitment from PV main stake-
holders such as physicians due to several reasons among
which lack of time to report and lack of motivation. The
reporting culture still needs to be spread in Lebanon with-
out fear of punitive actions. Finally, the pandemic context,
despite playing a positive role in testing the newly intro-
duced PV System, shifted the surveillance on vaccines at
the detriment of medicines. Against all odds, the QAPPP
succeeded in implementing an effective PV system.

Future Prospective
The QAPPP at MoPH aims for continuous improvement.

In this regard, an assessment of the PV system is scheduled
in 2022 in order to evaluate current practices and identify
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what would be the areas for improvement. Moreover, fre-
quent visits to COVID-19 vaccination sites which started
by end of 2021 will be pursued. This aims to improve and
ameliorate the vaccination practices. Finally, the PV team
at the QAPPP at MoPH is currently working on drafting the
Guideline on Good Pharmacovigilance Practice for MAHs
accompanied with a regulation for its implementation to be
issued officially by the end of the year.
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