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In the past 20 years, many low- and middle-income countries have created national
pharmacovigilance (PV) systems and joined the WHO’s global PV network. However, very few of
them have fully functional systems. Scientific evidence on the local burden of medicine-related
harm and their preventability is missing. Legislation and regulatory framework as well as
financial support to build sustainable PV systems are needed. Public health programs need to
integrate PV to monitor new vaccines and medicines introduced through these programs. Signal
analysis should focus on high-burden preventable adverse drug problems. Increased
involvement of healthcare professionals from public and private sectors, pharmaceutical
companies, academic institutions and the public at large is necessary to assure a safe
environment for drug therapy. WHO has a major role in supporting and coordinating these
developments.
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Medicine-related harm
The full scope of pharmacovigilance

When pharmacovigilance (PV) first developed
as a consequence of the thalidomide tragedy in
the 1960s, the focus was on studying adverse
drug reactions (ADRs) to medicines after they
have been authorized for use [1]. The most
commonly used classification of these adverse
effects are augmented (Type A) or bizarre
(Type B) reactions, primarily distinguishing
between pharmacological effects and hypersen-
sitivity reactions [2]. Research on medicine-
related hospitalizations carried out over the
past 35 years has demonstrated that approxi-
mately 50% of medicine-related patient harms
leading to hospitalization are preventable, that
is, are associated not with the intrinsic proper-
ties of the medical product itself, but with the
way it has been prescribed, dispensed, adminis-
tered or used [3,4]. Thus, current PV methods
take a much broader overview of PV focusing
thereby on safety surveillance through the
entire lifecycle of a medicinal product. In the
1990s, counterfeited medicines emerged as a
major threat to public health and confidence

in healthcare systems, particularly in resource-
limited countries [5]. WHO defines PV as the
‘science and activities related to the detection,
assessment, understanding and prevention of
adverse effects or any other possible drug-
related problems’ [6]. Thus, the WHO defini-
tion alludes to all harms associated with a
medicine including harms due to poor quality
manifesting, for example, as absence of
expected effect. In other words, there is scope
within PV operations to trace and detect the
presence of substandard and poor quality med-
icines, particularly when these products would
lead to adverse events in patients.

Prioritizing access to medicines

In the early years, PV in low- and middle-
income countries (LMIC) was ‘prominently’
absent, probably because improving access to
life saving medicines was more of a priority;
investing in PV systems to monitor the safety
of products that were not available to the
majority of the population was considered a
luxury. The WHO essential medicines- and
pre-qualification programs, and investments by
Global Health Initiatives like the Global Fund
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(GF), UNITAID, Global Alliance for Vaccines and Immuniza-
tion (GAVI), Bill & Melinda Gates Foundation (BMGF) and
others have improved access to medicines and vaccines in
LMICs. One consequence of these developments is that many
more individuals now have access to treatment and are conse-
quently at risk of treatment-related adverse effects, especially in
communities with limited education and few trained healthcare
professionals (HCPs) to guide the safe and appropriate use.
The need for PV in all countries including LMIC is therefore
obvious and WHO and its partners are working hard to sup-
port member countries to establish effective national PV sys-
tems. PV is now getting attention and most LMICs are
beginning to establish PV systems.

Healthcare systems: the context
Healthcare systems in resource-limited countries are generally
more complex and fragmented than in the developed world.
Most countries have primary, secondary and tertiary care avail-
able in the public sector but also various kinds of privately orga-
nized healthcare facilities, either for-profit or not for profit.
Various donors, faith-based organizations and non-governmental
organizations such as the Red Cross and Me�decins Sans Fron-
tières are represented in the latter sector. As most resource-limited
countries are also facing huge public health challenges, primarily
from communicable diseases but lately also from non-
communicable diseases, they have established dedicated public
health programs (PHPs) to efficiently meet these challenges.
Examples of such PHPs are national immunization programs and
programs against malaria, HIV/AIDS, tuberculosis and neglected
tropical diseases. Such PHPs are often supported by WHO and
Global Health Initiatives like the GF, UNITAID, United
Nations International Children’s Emergency Fund, GAVI, Presi-
dent’s Emergency Plan for AIDS Relief, BMGF and so on [7–12].
Many of these PHPs use and distribute large quantities of vac-
cines and medicines, often without a close collaboration with the
pharmaceutical supply system in the public and private sector. In
addition, a large part of the population in these countries use or
are dependent on traditional medicines either by choice or
because of limited access to essential medicines in remote areas.

Because of the fragmented healthcare systems and weak regu-
latory oversight, the pharmaceutical supply chain in resource-
limited countries is characterized by poor enforcement of
legislation; under these conditions, substandard/spurious/falsely
labeled/falsified/counterfeit (SSFFC) medicines and vaccines
can easily penetrate the supply chain. Sub-standard and coun-
terfeit medicines pose a huge threat to human health and mon-
itoring these threats to patients has also become a part of PV.

Establishing PV systems
What we have learnt

Every country is unique and there is no general recipe on how
to establish a PV system in a country. However, by observing
and comparing the process of development of PV in many
resource-limited countries over time, it is possible to identify
certain common features. Typically:

. Based on the author’s experience in supporting PV centers for
more than three decades, PV is often initiated by a few dedi-
cated HCPs who, on observing treatment-related harm in
patients, take it upon themselves to introduce a reporting and
learning system in their environment with a view to minimiz-
ing the recurrence of such harms in the future. Such individuals
may be based in clinical or academic settings and can often
convince decision makers to organize a systematic collection of
observations of suspected medicine-related harm.

. PV activities invariably start with spontaneous reporting of
individual case safety reports (ICSRs) because this is the least
resource-demanding method that may be initiated without
major investments.

. In the early implementation phase, countries would often
apply for formal training in PV methodology, such as those
offered by the WHO’s Program for International Drug
Monitoring through its network of collaborating centers, by
professional associations such as the International Society of
Pharmacovigilance or by a limited number of academic insti-
tutions. Another alternative way of learning the basics of PV
is through internships in well-established PV centers.

. Some countries only start PV as part of a regional or sub-
regional initiative involving economic communities, such as
the Economic Community of West African States or the East
African Community [13]. In these settings, one or two countries
take the lead in establishing PV centers and are often used by
the others for attachments and capacity building.

Challenges to PV in LMIC

Initiating a stable reporting process for ICSRs in resource-
limited settings involves many challenges.

. HCPs are often few and have many patients to attend to
during a day, with little time to fill a form and report a sus-
pected ADR.

. HCPs may be unwilling or uncomfortable reporting ADRs
with treatments due to fear of perceptions of professional
error or culpability, lack of clear legal provisions to guarantee
confidentiality of submitted reports, lack of trust in the
integrity of authorities and so on.

. Distributing and returning completed reporting forms can be
complicated or expensive. Postal services and electronic net-
works in LMICs often fail. Mobile telephone networks are often
the most widespread and reliable. If reporting is organized to
follow strict and cumbersome reporting lines, for example, from
local level to district to region and finally to a national level,
delays at any of these intermediate steps will result in long delays
in receipt of the report and in overall information sharing.

. Reporting forms need to be available in all local languages and
PV experts need to be familiar with all those languages. This can
be a huge challenge in countries with several local languages.

. Self-medication often accounts for a large proportion of med-
icines use. Due to the costs involved as well as the dearth of
trained HCPs, especially in rural and remote areas, consum-
ers often seek help from traditional healers or unregistered
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peddlers rather than from formal health facilities. Conse-
quently asking registered HCPs about their observations and
experiences of adverse effects of medicines can at best capture
only a limited proportion of medicine-related harm in the
population. Direct patient reporting may therefore have to
be considered to ensure that all medicine-related harms are
captured in these settings.

Individual commitment and enthusiasm alone will not be
sufficient to manage the challenges facing PV in LMIC; it
would be necessary to engage the influence, authority and
resources of public institutions to build a full-fledged, sustain-
able national PV system that meets the specifications of the
WHO’s ‘Minimum Requirements for a Functional Pharmaco-
vigilance System’ [14].

Legal framework & political commitment
Establishing a national PV system requires a strong legal frame-
work and political commitment. Only few LMIC countries, for
example, Nigeria, Eritrea and the Philippines [15–17] have estab-
lished a national PV policy, although several others have provi-
sions in their national medicines legislation mandating regulatory
authorities to establish PV systems [18]. It is essential that all
countries have clear and published national policies for PV.

Influencing through evidence
The best way of convincing political leaders on the need for
PV in their country is by presenting evidence of the burden of
medicine-related harm in the population. Unfortunately, very
few studies have been carried out in resource-limited settings to
document the humanitarian and economic burden of
medicine-related injuries. Available studies indicate that the
extent of harm caused by medicines in LMICs is comparable
with that in high-income countries [19–21]. As the number of
publications relating to medicine-related harm in LMICs is
low, there is a great need for additional research to be carried
out on the burden of harm, including those due to medication
errors. Cooperation between LMICs for example, by sharing
similar study designs and protocols may provide robust and
comparable data for decision making.

Sustaining PV systems
Although countries may have regulatory provisions to set up
PV systems, it is only when those provisions are matched with
a regular and sustainable budget that real action and long-term
planning can be achieved. Good examples exist in countries
like India and PR China. In India, initiatives have been taken
by various academic and research institutions as well as the reg-
ulatory authority to establish PV in the country since the mid-
1980s. Only when a budgeted staff position for PV was created
by the Government in 2010 was the PV system effectively
established in the whole country [22]. In PR China, the Federal
Government invested heavily in PV training in the provinces,
leading to a rapid increase in reporting of ICSRs to the
National Coordinating Center [23].

Human resources
Training opportunities

Professionals with knowledge of PV are rather few in all coun-
tries because training on this cross-cutting specialty is offered
only in very few places. Until very recently, such training was
not offered in any LMIC. The Uppsala Monitoring Centre
(UMC), the oldest WHO Collaborating Center for Interna-
tional Drug Monitoring, has been offering its flagship course in
PV since 1993. However, only a limited number of health pro-
fessionals from LMIC have had the financial resources to attend
this course in the past. The early development of national PV
programs very much depends on the few trained individuals and
their ability to enthuse and train others. The establishment of
the WHO Collaborating Centre for Advocacy and Training in
Pharmacovigilance in Accra (2009) and the WHO Collaborating
Centre for Pharmacovigilance in Rabat (2011) has improved the
opportunities for PV education and training in LMIC, especially
in Africa. The Spanish regulatory agency has contributed to
capacity building in Latin America by organizing a series of PV
training courses in several countries over many years.

Remuneration

A particular problem in resource-limited countries is the com-
paratively low salary offered in the public sector. Specialist com-
petence is often highly sought after and better paid in the private
sector or by foreign non-governmental organizations operating
in the same country. These factors sometimes lead to a high
turnover of PV professionals, which severely hampers the devel-
opment, continuity, and expansion of the national PV program.

Need for broader competencies

A notable trend is the engagement of pharmacists in PV. This
tendency is positive but not if these pharmacists are replacing
physicians. PV centers in LMICs often have no or very few
physicians on the staff, possibly for cost reasons. A clinician is
trained and experienced in differential diagnosis, which plays a
key role in discerning an ADR from an underlying disease.
Because of an inadequate mix of competencies many PV cen-
ters are not well prepared for providing advice on managing
the adverse events observed in a clinical setting.

PV in universities

There is a great need for introduction of PV in undergraduate
and graduate levels in teaching institutions for all health profes-
sionals all over the world. WHO has established a WHO col-
laborating center in the Netherlands with the specific task of
integrating PV within the curricula for health training institu-
tions [24]. Recently, India made it compulsory for all medical
colleges to include PV training in the undergraduate curricu-
lum. This in an interesting development and one worth consid-
ering by other countries.

Regulatory PV
In high-income countries, PV has become very much domi-
nated by regulatory aspects, particularly after the initiation of
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the ICH process in 1990. In this regulatory environment, the
major onus for PV is on the marketing authorization holders
(MAH; see Good Vigilance Practice, introduced in the
EU [25–27]). MAHs are mandated to submit to regulatory
authorities, for example:

. Expedited ICSRs.

. Periodic safety update reports/periodic benefit risk evaluation
reports.

. Risk management plans.

. Results of post-authorization safety studies.

MAHs are also required to have a qualified person for PV
available at all times to respond to any safety concerns from
authorities and to effectively manage the PV system.

PV & MAHs

Although many resource-limited countries are striving toward
more stringent regulatory systems, very few have so far intro-
duced and implemented the full set of PV requirements for
MAHs as set out by the ICH guidelines. Instituting such
requirements would favor multinational companies but may
disadvantage local manufacturers and generic medicines pro-
ducers who would find it hard and/or expensive to establish
PV systems, including quality assurance, a PV master file and
internal audits as required by good vigilance practice guidelines.
Local generic manufacturers in LMICs would lose some of
their competitive advantage of low manufacturing costs. PV, as
required in ICH countries, can thus become a major disincen-
tive for local and generic manufacturers who nonetheless must
accept that they have responsibility for the stewardship of their
products through the lifecycle of these products. A more prag-
matic approach is therefore needed to ensure that countries are
able to implement the essential elements of PV that are consis-
tent with ICH standards, but adapt some of the other stipula-
tions to suit the local environment.

PV in regulations

Even in resource-limited countries with relatively well-functioning
PV systems, the regulatory basis for the system is sometimes weak
or non-existent, which makes it difficult for the authority to
enforce regulatory actions based on safety concerns. However,
many of these countries have developed PV guidelines [28] and
also training material for PV promotion and advocacy.

Low-cost reporting solutions of international standards

In a global perspective, it is of course very important for national
PV systems to set up and maintain ICSR databases that are com-
patible with the international standard format for ICSR-reports,
the ICH-E2b. The international standard allows easy exchange
of ICSRs between countries and between regulatory authorities
and MAHs. This is key for the early identification and analysis
of new safety signals. Establishing E2b-compatible systems is
expensive but LMICs can utilize the VigiFlow data management
system offered and maintained at a very low cost by the
UMC [29] as it integrates E2b standards within it. LMICs that

use Vigiflow can also accept ICSRs in this standard format from
their local MAHs, further facilitating smooth and timely
exchange of drug safety information among all stakeholders.

PV systems & models that work

Because of a lack of political stability and good governance in
some LMICs 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 envi-
ronment where effects of political fluctuations are often less
dramatic. Observations of the authors based on country visits
to several LMICs as well as discussions with key opinion lead-
ers indicate that promising PV setups have been brought to a
halt or failed to develop further because of changes in the polit-
ical environment. It might be economical to combine PV activ-
ities with, for example, a drug information and poison
information service. The PV center in Morocco is a good
example of such a model [30,31]. However, it is important to
note that running a national PV center outside the national
drug regulatory agency or authority presents several challenges,
including the need to communicate PV findings for national
decision making on medicines registration and use.

Capturing lack of effect through PV

Because poor quality or counterfeit products pose a threat to
public health, in many resource-limited countries, it is impor-
tant to establish close links between the PV center and the
national quality control laboratory (if there is one) as well as
the pharmaceutical inspectorate unit. Both HCP and patients
should be encouraged to report unexpected lack of effect of
medicines to the PV center, thus contributing to the global
efforts to document the extent of the problem of poor quality
and counterfeited products and the harm to public health.
Kenya, for example, has an impressive track record in detecting
SSFFCs through its PV system and taking regulatory actions to
remove them from the market [32].

Financing PV

PV is likely to be disadvantaged if the national PV center is
hosted in a regulatory authority that is not fully funded by gov-
ernment grants but through fees for services to MAHs. PV is
often co-organized with assessments of clinical trials or market-
ing authorization applications. As service fees for clinical trial
and marketing authorization assessment often exist, but not for
PV, the time of the PV specialist may be diverted into other
activities for which the agency can charge, reducing the effi-
ciency of the PV system development. Hopefully, the fee-based
model for PV that has been introduced in the EU can be
adapted elsewhere. However, it is important that governments
also allocate dedicated funds for PV to ensure steady and sus-
tainable support to PV in the country [33,34].

PV in PHPs

Traditionally, PHPs have focused on expanding access to treat-
ment to achieve their goals of preventing or treating diseases in
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populations. These programs rarely considered PV a priority
until recently. This was obvious, for example, when WHO
introduced the ‘3 by 5’ strategy in 2003 to enable 3 million
HIV-affected patients to receive treatment by 2005. The strat-
egy did not include aspects of safety monitoring of individual
patients on treatment. It was only when PHP managers realized
that compliance with recommended treatment was threatened
because of toxicity that patient safety and PV came into the
picture. Patients were shifted to much more expensive second-
or third-line therapy prematurely, threatening the budget and
the success of the treatment programs [35,36]. In a similar man-
ner, immunization programs have focused on population cover-
age and have not been very ambitious in systematically
monitoring for Adverse Events Following Immunization
(AEFI). Such AEFIs have received attention only when they
undermined public confidence and threatened the success of
the immunization program itself. In PHPs, there is thus a fun-
damental difference in attitude toward PV when compared
with regular/everyday healthcare that integrates PV as part of
routine care, with a focus on learning from every patient
encounter, to improve treatment for future individual patients.

PHPs primarily need information on the risk profile of new
medicines or vaccines being introduced to motivate recommen-
dations and choice of products and instill trust and confidence
in the population. They also need information about type and
magnitude of serious adverse events that may occur after expo-
sure and how they should be managed. In immunization pro-
grams, in particular, in which biological preparations sensitive
to decomposition in unfavorable environments are used and
distributed under difficult circumstances and administration of
products occurs primarily through injections, focus is on events
related to programmatic errors and their prevention.

PV methods for PHPs

Spontaneous reporting programs that are being introduced in
resource-limited settings provide rather little support to meet
the needs of PHP. With very low reporting rates and inher-
ently selective and biased reporting, credible risk profiles and
frequency estimates for new products will not be produced
with spontaneous reporting. Although spontaneous reporting is
always needed as a sensitive means of identifying rare and seri-
ous reactions among the exposed, additional methods are
needed for safety profiling and estimates of rates of occurrence
of adverse events. WHO has produced PV handbooks address-
ing the specific needs for PV in malaria, HIV/AIDS and tuber-
culosis [36–39] with a focus on cohort event monitoring and
targeted spontaneous reporting [40]. Many LMIC countries, for
example, Ghana, Nigeria, Tanzania, Kenya, Uganda and Zim-
babwe have piloted these methods and have demonstrated their
feasibility [41,42].

Monitoring AEFI

WHO handbooks for AEFI monitoring are also available and
through the Global Vaccine Safety Initiative [43] and the Vac-
cine Safety Blueprint [44], WHO has made a major effort

recently to draw attention to vaccine PV. Unfortunately, there
is still no global coordination of vaccine safety data to support
the effective analysis of signals of new and serious vaccine-
related problems. In many countries, there is little communica-
tion and data exchange between the national immunization
program and the regulatory system responsible for PV in the
country.

A growing awareness for PV

Global Health Initiatives and donors mentioned above have
also recognized the need to support PV as a means of protect-
ing the credibility of PHPs. An important step was taken by
the GF when introducing PV as a requirement in the proposals
for the 10th round of grant applications from countries. Col-
laboration between GF and WHO identified the minimum
requirements for a functional PV system [14]. Support from the
GF has allowed many health professionals to attend PV train-
ing courses organized by the WHO network and others result-
ing in good PV capacity in LMIC.

The BMGF initiated a safety surveillance working group
that conducted a series of meetings in 2012 with the aim of
developing a strategy to ensure that new vaccines and medicines
that will be launched in resource-limited countries during the
next decade will also be followed-up for post-marketing safety
with appropriate PV methods. The proposed model envisages
collaboration between governments, donors and industry organ-
izations and the creation of a trust fund to remedy the present
underfunding of post-marketing safety in resource-limited
countries [45].

Building bridges

A major challenge for the further development of PV in PHP
is to overcome the communication gap that often exists
between medicine regulatory authorities, responsible for prod-
ucts safety and PV, and PHP managers. The lack of proper
collaboration between these structures exists on international,
national and local levels [37]. Recent joint PV activities in some
countries, for example, Kenya and Uganda, are providing good
collaboration models for the future [46].

PV in healthcare
The basis of PV in healthcare is the ethical principle of Hip-
pocrates ‘First, do no harm’. In other words, patients should
not be harmed unnecessarily and treatment choices should be
based on best current knowledge and evidence of benefit and
harm. Such evidence is created from scientific studies and the
experience of astute professionals and patients. PV is the sys-
tem that provides the link between the observations and
reports of HCPs and patients, and the analytical capacity and
information resources of the designated center of the system.
Efficient communication between the various parts of this sys-
tem is essential for it to operate well for the benefit of
patients. These principles are valid for all PV systems but are
more challenging to implement and maintain in resource-
limited countries.
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Task-shifting

Because patient records are often absent or incomplete in
resource-limited settings, ADR reports would need to be filled-in
immediately, while the patient is present at the consultation, and
cannot be extracted later, from patient records. The physician to
patient ratio is generally very low in resource-limited countries,
allowing little time for recording ADRs; the responsibility for fill-
ing out reporting forms could be ‘task-shifted’ to other HCPs,
including nurses. However, the ultimate responsibility for the
ADR reports should remain with the treating HCP.

Leveraging modern technology

Technological development in the past decade, particularly the
widespread use of mobile phones, is rapidly changing the situa-
tion for the better. A majority of patients in most resource-
limited countries have access to mobile phones [47]. Patients
can be reached for active follow-up or for further information
regarding their treatment. An SMS-based reporting system for
ADRs has been established, for example, in Nigeria [48] and the
technology is spreading rapidly.

Computers are rapidly becoming available in healthcare facil-
ities. Not all of them are yet connected to the Internet but the
potential for leap-frogging from a situation of no patient
records to the most advanced electronic patient recording sys-
tem is there and being explored [49]. Although access to broad-
band Internet requires greater infrastructure & investments, it
is still spreading quite fast. The technological development is
and will be a great opportunity for resource-limited countries
to catch up and get access to electronic information sources,
often available for free on the Internet, for example, the WHO
HINARI system [50]. The next challenge is, like in all countries,
to discern valid and reliable information from the unreliable.

Ethical incentives

The challenge for PV professionals is to offer sufficient incen-
tives to HCP to spend time on ADR reporting and patient fol-
low-up. Such incentives should primarily be related to
professional performance, for example, allowing the HCP to
provide better quality of care to patients, leading to better
treatment outcome, patient confidence and professional growth.
The PV system has to offer convenient access to information
on the risk and benefit of treatment options that are considered
relevant to the HCP. This is normally best done if the PV sys-
tem is decentralized allowing direct and personal contacts
between HCP and the PV professional [51].

PV in private sectors

Some resource-limited countries find it particularly difficult to
engage private health facilities in PV activities. There is a com-
mon but false perception among managers of such institutions
that high quality healthcare can be provided without any ADRs
or medication errors occurring. Consequently, reporting adverse
reactions or, even worse, reporting medication errors voluntarily
would be tantamount to conceding lack of competence and
inferior quality of healthcare. On the other hand, high quality

healthcare facilities run ambitious quality assurance programs
to identify adverse reactions and potential or real medication
errors and learn from them. It is known from numerous scien-
tific studies in many different settings that at least 5% of hospi-
tal admissions are due to adverse reactions and approximately
the same percentage of patients are affected by ADRs during
their in-hospital stay [4,52,53]. If the healthcare institution does
not have the ability to identify the ADRs, it is not quality con-
scious and has no ambition of improving its services for the
benefit of patients. In a competitive healthcare environment, it
ought to be an advantage to demonstrate the ability to identify,
report and manage adverse reactions and medication errors. In
many countries, private health facilities need to have a practice
license from an accreditation body. Requirements for accredita-
tion for healthcare facilities ought to include the presence of a
quality assurance system ensuring the identification of adverse
reaction and medication errors.

Traditional practitioners

Involving practitioners of traditional medicines in PV activities
is another challenge in LMIC. For many of the traditional
healers, their methods and remedies used are professional
secrets. Moreover, the common perception in the general popu-
lation is that natural remedies are, by their very nature, free
from adverse reactions. The therapeutic remedies used in tradi-
tional medicine are also poorly characterized, which makes cau-
sality assessment and root cause analysis of adverse incidents
very complicated. Some countries, for example, China and
India, have very well-established systems for traditional medi-
cines with separate official pharmacopoeias. In PR China,
approximately 15–20% of collected ADR reports refer to
effects of traditional medicines [54]. In India, the authority regu-
lating the traditional systems of medicine, Ministry of Ayush, is
organizing a separate PV program for traditional medicines.

PV in academia
Very few universities offer specific courses in PV or education
covering the whole range of subjects relevant to PV. This is par-
ticularly true for resource-limited countries. As mentioned above,
the WHO recognizes the need to support universities in develop-
ing curricula for undergraduate PV studies. To this end, the
WHO established a WHO Collaborating Centre for Pharmaco-
vigilance in Education and Patient Reporting in the Netherlands.

In some LMIC countries in which PV systems were intro-
duced several years ago, there is now a demand from PV staff
for competence development beyond the basic level. Post-
graduate training in relevant subjects is not easily accessible in
resource-limited countries and only a few universities in high-
income countries are currently offering relevant places [55].
Also, access to fellowships is needed to support PhD projects
for the many interested candidates. It is hoped that the com-
prehensive WHO-International Society of PV curriculum
developed and published in 2014 covering all aspects of PV [56]

would be useful in the continuing development of these prac-
ticing PV professionals.
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Academic professors, for example, in clinical pharmacology,
clinical pharmacy, internal medicine and other clinical special-
ties, are often engaged as expert advisors in national drug safety
advisory committees. Through such engagements, they can also
become involved in investigations related to specific medicine
safety issues. Such routines add scientific rigor to analyses and
also directly involve academic institutions in practical PV.

Outcome measurements
Most PV systems established in resource-limited countries are
relatively young and cannot yet rely on nationally collected
data to identify signals of medicine-related problems in their
population. This is not surprising as the introduction of PV
requires mobilization and change of mindset of a large number
of HCPs and decision makers. This process took several deca-
des in high-income countries where under-reporting is still a
major problem [57]. Recent surveys have demonstrated major
gaps and shortcomings in national PV programs in resource-
limited countries, including the paucity of regulatory decisions
based on local information [58–60]. As the market for newly
introduced and expensive medicines in these countries are nor-
mally very small, their PV systems should focus on identifying
preventable problems related to the use of well-established
medicines used by many patients. Such problems might not be
new in the sense of not having been described before, but their
prevention would have the greatest impact on patient health.

WHO has recently developed a set of PV indicators to mea-
sure the status and development of PV systems in health facili-
ties and countries [61]. These indicators will be important to
identify gaps and the need for further investments in for exam-
ple human resources or infrastructure. The efficiency of such
investments could also be measured if the indicators are applied
longitudinally.

Role of international and regional organizations
The WHO Program

WHO and its Program for International Drug Monitoring,
established as a pilot in 1968, has played a pivotal role in stim-
ulating and supporting PV in LMICs [62,63]. While policy, stra-
tegic development and coordination of the program are
managed by WHO headquarters in Geneva, since 1978, the
everyday technical operations have been handled by the WHO
collaborating center for International Drug Monitoring in
Uppsala, Sweden (UMC). UMC maintains the global ICSR
database, VigiBase� that has at present 11 million ADR reports
from 120 countries. Very few resource-limited countries joined
the WHO program before the 1990s but, partly as a result of
specific international PV training organized by UMC, WHO-
HQ, and the other WHO collaborating centers, the number of
LMICs establishing national PV centers has gradually
increased (FIGURE 1). The UMC training courses in Sweden have
reached more than 600 HCPs from over 100 countries. Many
more have been trained in other parts of the word. Guidance
documents and definitions issued by WHO and its Advisory
Committee on the Safety of Medicinal Products (ACSoMP)

helped in supporting this development [64–66]. However, most
of these guidance documents are in English, to the disadvan-
tage of non-Anglophone countries.

Another key reason for successful expansion of the WHO
program in LMIC is the annual meeting of representatives of
national PV centers. These meetings, organized annually since
1978 in various member countries, bring together professionals
from the most advanced and experienced centers as well as
newcomers. Lectures, working group sessions and informal dis-
cussions led to significant mentoring, networking and sharing
of expertize.

Recognizing the increasing demand for PV training and the
need for local support, WHO established additional WHO col-
laborating centers in Ghana (2010) [67], Morocco (2012) [30] and,
as mentioned above, the Netherlands (2013) [24]. Each of these
new collaborating centers has its own specific role and mandate
in PV capacity building. The Ghana center is focusing on train-
ing and supporting English speaking African countries and also
maintains a very important resource repository, the PV tool-
kit [68]. It also coordinates the African Pharmacovigilance Consul-
tants Network dubbed PVSF – PV sans Frontières. The aim of
PVSF is to build a network of African PV experts living and
working in Africa and coming from English, French and Portu-
guese speaking countries to ensure a steady and stable availability
of PV experts on the continent. Through WHO, PVSF members
meet more or less annually with each meeting seeing the addition
of more experts to the team. The Moroccan collaborating center
supports the French and Arabic speaking countries in Africa and
the Eastern Mediterranean Region and also has a special focus on
training in the monitoring of medication errors.

As the organization responsible for maintenance of the global
WHO database, VigiBase, UMC has many functions beyond
PV training. It helps national PV centers manage their data
flow, both nationally and globally. It has developed an Internet
based, ICH-E2b compatible, data management system, Vigi-
Flow, that serves as a national database for more than 60 coun-
tries currently (FIGURE 2). All member countries of the WHO
program have continuous and free access to all information in
VigiBase through an interactive analytical tool, VigiLyze, that
can produce listings, graphs and detailed case information from
all countries. Another prominent function of the UMC is to
perform signal analyses based on the global database and meth-
odological research and development. Results of the signal anal-
ysis work are distributed to all the 149 participating countries
(29 associate members not yet contributing to VigiBase) in the
WHO program and also published in the WHO pharmaceuti-
cals newsletter [69]. In 2015, UMC is focusing on applying
their signal analysis methodology on data submitted from
LMICs since the numbers have now become significant
(FIGURE 3). The intention is to support the analytical capacity of
countries with limited local facilities.

Other technical support organizations
The US Agency for International Development (USAID) has
established the SIAPS program (Systems for Improved Access
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to Pharmaceuticals and Services) including a component sup-
porting PV in resource-limited countries. Management Sciences
for Health is responsible for the implementation of these
aspects in countries. Management Sciences for Health has
engaged in capacity building and technical support for PV in a
selected number of resource-limited countries. Analyses of the
PV systems in Africa and five Asian countries have been per-
formed [70,71] and a set of PV indicators developed [72].

Regional networks of regulatory authorities
In many parts of the world, regional networks have been cre-
ated to support harmonization and regulatory convergence,
including PV. Some of them have developed regional guidance
documents to assist countries in adapting global best practice

guidelines to the local context. Such
guidelines are available, for example,
from the Pan American Health Organiza-
tion (PAHO) through the PANDRH
process [73]. In Africa, the New Partner-
ship for African Development (NEPAD)
has initiated the African Medicines Regu-
latory Harmonization (AMRH) Program,
including the establishment of two
regional centers for regulatory excellence
(RCORE), in PV in Ghana and Kenya,
the Ghana RCORE being a consortium
including among others the national reg-
ulatory agencies of Ghana, Nigeria, Tan-
zania and Zimbabwe. The Asia Pacific
Economic Cooperation (APEC) is work-
ing toward regulatory convergence among
its member countries, including the PV
area. APEC also engages in PV training
and capacity building in collaboration
with WHO.

Expert commentary
Not all LMICs have yet established national PV programs. In
counties where such programs do exist, they are generally not
underpinned by strong legal and regulatory support, hampering
program implementation. PV is generally underfunded [45] and
suffers from lack of trained professional staff [58] and high staff
turnover. Activities focus on data collection and management
rather than analysis but the young PV systems have generally
not been efficient enough in collecting adequate safety informa-
tion to support national regulatory decision making. In the
absence of stringent regulatory requirements, it is very difficult
to engage pharmaceutical companies, particularly local and
generic companies, in PV activities. Existing mechanisms, such

Figure 2. Sixty-five countries using VigiFlow December 2014 (in dark).

80

70

60

50

40

30

20

10

0
1975 1978 1981 1984 1987 1990 1993 1996 1999 2002 2005 2008 2011 2014

Figure 1. Number of LMIC countries becoming members of the WHO
International Drug Monitoring Program over time.
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as the WHO prequalification programs
should be better leveraged to address this
challenge.

Politicians and healthcare decision
makers need to be convinced of the
urgent need for implementation of legal
and regulatory instruments for PV to
strengthen patient safety. Researchers
need to assemble local evidence on the
burden of drug-related harm from
adverse reactions, mediation errors and
inadequate quality products in healthcare
and their preventability.

Vertical PHPs are effective in prevent-
ing and combating priority diseases in
resource-limited countries but they often
also cause disruption of information
exchange between different stakeholders
in the healthcare system. A systematic fol-
low up of adverse reactions and other problems associated with
the use of medicines and vaccines in PHPs is frequently not
done and even if safety data are collected they are often not
shared with the drug regulatory authority and its PV program.
WHO and national health authorities need to take measures to
actively monitor the safety of new products being introduced
in PHPs and systematically follow up safety issues over time
through spontaneous reporting to capture trends of changes in
the safety profile of products used. Efforts need to be coordi-
nated between PHPs and the medicine regulatory system to
ensure that countries do not run parallel systems for PV that
would effectively keep the drug regulatory authority from mak-
ing the well-informed benefit/risk assessments of marketed
products that it is set up to do. National authorities must also
give their own regulatory authorities the freedom to decide
which products are approved for use in PHPs and restrict the
use of products in PHPs if their risks far outweigh any per-
ceived benefits.

National drug regulations should include a mandatory
requirement for all organizations having the role of ‘marketing
authorization holders’ to report adverse reactions and medica-
tion errors to the national PV system. While the direct effect
of mandatory reporting for HCP on reporting rates has been
disputed, the most important effect is to clarify that society
considers it a professional obligation to follow up patients for
possible unexpected effects from prescribed or administered
medicines. Such effects should be documented and reported to
allow for a systematic learning process. Mandatory reporting
for healthcare providers gives a strong message that can be used
in the promotion of PV to professionals.

One of the major shortcomings in modern PV is the failure
to involve the training institutions for HCPs in PV capacity
building. Physicians, dentists, nurses and pharmacists still leave
their colleges for active service in healthcare without having
had any systematic training on the burden of medicine-related
harm and their role in reducing risks to patients and

contributing to a systematic learning. The recent establishment
of a WHO collaborating center for PV education in the Neth-
erlands with one of its tasks to develop PV curricula for schools
of HCPs is a late but very welcome initiative.

Recent development in information technology and wireless
communication should be fully exploited to develop PV in
LMICs. Patient follow-up through mobile phones is already
used in some countries and electronic health records are slowly
also being introduced in hospitals. Active monitoring systems
and registries for pregnancy outcome follow-up also need to be
established since many new medicines and vaccines are
expected to be introduced in resource-limited countries without
prior field testing in developed countries [45].

Although the direct participation of consumers and patients
in PV has been controversial in the past, scientific evidence
showing the unique value of patient observations to signal anal-
ysis is now in place [74,75]. In resource-limited countries with a
low density of HCPs and a high level of self-medication, con-
sumer participation in PV is particularly important. Active
campaigns have to be launched to mobilize and motivate con-
sumers in this regard [76].

Five-year view
By extrapolating current discussions and trends in the global
PV arena, the following developments can be expected to take
place in PV in resource-limited countries:

Regulatory strengthening & harmonization

Various regional networks of regulatory authorities in different
parts of the world, with coordinating assistance of WHO, will
have achieved tangible results in setting up model regulatory
frameworks for PV for national implementation. A convergence
toward requirements of ICH countries is anticipated but with
due adaptation to the needs of the local settings. The ICH-E2b
format for global exchange of ICSRs is likely to prevail. As a
consequence of the strengthened legal provisions, generic

1

0.9

0.8

M
ill

io
n

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0
1967 1972 1977 1982 1987 1992 1997 2002 2007 2012

Figure 3. Number of ICSRs from LMICs included in WHO database, VigiBase,
over time.
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pharmaceutical companies will have to be engaged in PV plan-
ning and medicine safety follow-up. Sub-regional and even
regional agencies are likely to move toward harmonization of
requirements for drug regulation, including harmonized PV
guidelines.

Public health programs

Donors having invested in the development of new vaccines
and medicines for introduction in PHPs will create partner-
ships with national PHPs and the global pharmaceutical indus-
try to ensure that new product launches are accompanied by
active safety monitoring and continuous safety follow-up. Such
joint investments in PV will ensure safe product introductions
for appropriate populations and immediate management of
unexpected safety concerns. Safety data collected will be shared
with national PV centers operating under the framework of
medicines regulatory authorities and will also be submitted to
the WHO ICSR database, VigiBase, for optimal generation
and analysis of signals.

Consumer involvement & technological development

PV needs to engage consumers and civil society groups in a
dialog since a comparatively high proportion of medicine use is
through self-medication in resource-limited countries. This pro-
cess is facilitated by the rapidly growing access to mobile
phones and information technology among wide sectors in
society, fundamentally changing conditions for safety data

collection and communication with consumers. Internet and
social media will be tapped as sources for consumer concerns.
Introduction of electronic health records in healthcare and the
establishment of pregnancy and disease or drug registries will
allow longitudinal follow-up of individuals exposed to medi-
cines and other health technologies including vaccines.

Human resource development

Expansion of PV activities and absorption of investments in
LMICs can only be achieved if sufficient number of HCPs
receives relevant systematic training in PV methodology, data
analysis, and communications. WHO and its network of col-
laborating centers are expanding its capacity building activities
to meet these needs together with its partners. Current limited
efforts to engage academic institutions in resource-limited
countries in PV education and training must expand, however.
HCPs must realize the importance of PV in achieving optimal
medicine treatment strategies. PV and patient safety will slowly
grow into a career opportunity for HCPs in resource-limited
countries.
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Key issues

. PV programs in most low- and middle-income countries (LMICs) are young, underfunded and not underpinned by strong legal or

regulatory provisions. Stronger regulations are needed to engage local industry and healthcare professionals. Principles of good

governance need to be applied for monitoring and enforcement of pharmacovigilance (PV) regulations.

. Local scientific evidence on the burden of medicine-related harm and their preventability needs to be created.

. Very few PV systems in LMICs currently have the capacity to collect sufficient and relevant local safety information to inform, and the

analytical competence to carry out independent benefit/harm assessments.

. Public health programs need to urgently engage in PV, particularly active methods of patient follow-up, since new medicines and

vaccines not introduced in the developed world, are being launched.

. Recent technological development offers new opportunities for collecting safety information from all sectors in society.

. Signal analysis in LMIC should focus on identifying high-burden preventable drug-related problems, rather than problems that have

never been described before.

. Academic institutions need to be engaged in providing undergraduate PV training, ensuring that all new healthcare professionals know

their role in documenting, reporting and learning from experience of medicine-related harm, including medication errors.

. As LMICs generally have a high level of self-treatment, active campaigns should be undertaken to engage the public in the process of

reporting and learning about medicine-related problems.
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