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ABSTRACT

The aim of pharmacovigilance is to protect publiealth by identifying, evaluating and
minimizing safety issues to ensure that the ovdvaefiefits of medicines outweigh the risks.
However, the recent withdrawal from the market @ftain medicines has focused attention on
pharmacovigilance approaches; raised concerns abouhproving the existing
pharmacovigilance framework; and highlighted theedeto ensure consistency among
international regulations governing the reporting ©ide effects (“Adverse Drug Reactions” -
ADRS). In drug regulation problems related to the safehd ajuality of drugs exists in many
places. Effective drug regulation is required tse@re the safety, efficacy and quality of drugs,
as well as the accuracy and appropriateness ofdihgy information available to the public.
Regulation of drugs encompasses a variety of fonstilike licensing, inspection of
manufacturing facilities and distribution channgispduct assessment and registration, adverse
drug reaction (ADR) monitoring, QC, control of drpgomotion and advertising, and control of
clinical drug trials.

Keywords: Pharmacovigilance, Drug regulation, Adverse Drugdtens, Safety, Efficacy.

INTRODUCTION

What is Phar macovigilance?

WHO defines pharmacovigilance as the science arntlites relating to the detection,
assessment, understanding and prevention of adedfsets or any other medicine-related
problem.
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Brief history of Pharmacovigilancein India

Even though pharmacovigilance is still in its infgnit is not new to India. It was not until 1986
that a formal adverse drug reaction (ADR) monitgraystem consisting of 12 regional centers,
each covering a population of 50 million, was pregmb for India[1]. However, nothing much
happened until a decade later when in 1997, Iradreed the World Health Organization (WHO)
Adverse Drug Reaction Monitoring Programme basetlppsala, Sweden. Three centers for
ADR monitoring were identified, mainly based in d¢bkag hospitals: a National
Pharmacovigilance Centre located in the Departnoérfharmacology, All India Institute of
Medical Sciences (AlIMS), New Delhi and two WHO seja centers in Mumbai (KEM
Hospital) and Aligarh (JLN Hospital, Aligarh Muslitdniversity). These centers were to report
ADRs to the drug regulatory authority of India. Timajor role of these centers was to monitor
ADRs to medicines marketed in India. This attempswnsuccessful and hence, again from the
1% of January 2005, the WHO-sponsored and World Banked National Pharmacovigilance
Program for India was made operational [2]. The iovetl Pharmacovigilance Program
established in January 2005, was to be oversedahebiational Pharmacovigilance Advisory
Committee based in the Central Drugs Standard Glofiirganization (CDSCO), New Delhi.
Two zonal centers-the South-West zonal centre fgacan the Department of Clinical
Pharmacology, Seth GS Medical College and KEM HagpgWlumbai) and the North-East zonal
centre (located in the Department of PharmacoldgyMS, New Delhi), were to collate
information from all over the country and sendadtthe Committee as well as to the Uppsala
Monitoring centre in Sweden. Three regional centessld report to the Mumbai center and two
to the New Delhi one. Each regional center in turould have several peripheral centers
reporting to it. Presently there are 24 peripheeaiters.

The science as it is today had to go through varioilestones to reach what it is today. Some of
the issues which are important in the historicahpof view are: [3]

* Elixir of Sulphanilamide (1937) which resulted iaigoning in children. It was identified that it
was a formulation defect which led to improvemeantBharmaceutical regulation.

» Thalidomide tragedy (1961) which resulted in phoetian(absence of limbs) in the children of
mothers who took this apparently ‘safe drug’, ledNational and international collections of
ADR reports and resulted in the introduction oflgelcard system initiated in the UK in 1964.

» Ethnic susceptibility and drug use issues wereedaisnd early work on Pharmacogenetics
began after new clinical syndrome SMON (Sub acutgelo optic neuropathy) reported
following use of Clioquinol(1969).

* Realization that spontaneous reporting will nokpip ‘events’ that are not easily recognized
as caused by drugs after the new clinical syndram@pomucocutaneous reaction with the use of
Practolol (1975) recognized by UK experts led teseription event monitoring(PEM).

* One of the most important milestones is the esthbilent of WHO collaborating center for
Drug Monitoring, which is called the Uppsala Momitm Center (UMC), in 1978, which led to
National collaboration enhanced under the WHO moygne. This also led to standardizing
Adverse Drug Reaction Terminology (ART), WHO-DD (Wb Health Organization Drug
Dictionary) etc., which are updated periodically.
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» Some of the important issues which followed wereH ICguidelines, European
Pharmacovigilance,US, EU and Japan work on harrednidrug regulation, ADR Signal
analysis project etc., etc.,

The above issues are recommended for drug safetyn@mitoring in drug regulation, i.e.
Pharmacovigilance plays an important role in deeguiation in medicine world.

Phar macovigilancein drug regulation

Pharmacovigilance and all drug safety issues dewast for everyone whose life is touched in
any way by medical interventions. Robust drug ratjuly arrangements provide the foundation
for a national ethos of drug safety, and for pulglmfidence in medicines. The issues, with
which drug regulatory authorities have to contemsitles the approval of new medicines,
include:

* clinical trials

» safety of complementary and traditional medicivagcines and biological medicines

» Developing lines of communication between all mtwith an interest in drug safety and
ensuring that they are open and able to functitaieftly, particularly at times of crisis.

Pharmacovigilance programmes need strong links eeitfulators to ensure that authorities are
well briefed on safety issues in everyday practitat may be relevant to future regulatory
action. Regulators understand that pharmacovigigplays a specialized and pivotal role in
ensuring ongoing safety of medicinal products. Rizamovigilance programmes need to be
adequately supported to achieve their objectives.

A new medicine must pass three hurdles beforepawal by the national drug regulatory
authority. Sufficient evidence is required to shitn new drug to be

» Of good quality,
» Effective, and
» Safe for the purpose or purposes for which it gppsed.

Whereas the first two criteria must be met beforg @nsideration can be given to approval, the
issue of safety is less certain. Safety is not labsoand it can be judged only in relation to
efficacy, requiring judgement on the part of thgulators in deciding on acceptable limits of
safety. There is a possibility that rare yet sesiadverse events (such as those occurring with a
frequency of, say, and one in five thousand) wilit lbe detected in the pre-registration
development of the drug. For example, fatal blogdcdasia occurring in 1 in 5,000 patients
treated with a new drug is only likely to be recagd after 15,000 patients have been treated
and observed, provided that the background incielesfcsuch a reaction is zero or a causal
association with the drug is clear.

Clinical trial regulation
In recent years there has been a substantial seiaahe number of clinical trials in developed
and developing countries. Clinical trials in theitdd States of America alone nearly doubled
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between 1990 and 1998[4]. With sequencing of thedrugenome, clinical research in potential
new drug therapies is likely to increase even fnth

There is also a growing alliance between academiatlae pharmaceutical and biotechnology
industries. This has given rise to serious and spdesad concern over ethical and scientific
issues such as: [5-8]

» The potential for conflict of interest

» Unethical patient recruitment practices

* Inadequacy of informed consent

* lack of capacity to ensure on-going monitoring lixfiical trials and adherence to principles of
sound and ethical clinical practice

» Poor reporting and management of adverse events.

For drug regulators, the changing trends over ttegears in the conduct of clinical trials present
special and urgent challenges, particularly in @nguthat the rights and health of patients and
their communities are protected. In their approsaklinical trials, regulatory bodies look at
safety and efficacy of new products under invesibga They must also pay attention to the
general standards of care and safety of study stishjen conjunction with the appropriate
institutional review boards (IRBs). Medicines thosee required for diseases such as
tuberculosis, malaria, HIV/AIDS and meningococaugningitis, and those which may have a
guestionable or uncertain effectiveness - safetfilpr require careful surveillance when first
introduced on a large scale into communities [9].

The increasing complexity of clinical trials pretefurther challenges to regulators [10]. Study
designs often require large cohorts of participalmismany instances trials are carried out at
various sites in several countries. Local ethicewmittees and drug regulators are not always
aware of patients’ and investigators’ experiendestlaer international sites. Responsibility for
ensuring proper conduct of the clinical trial maysuch circumstances, be divided between the
parties. Information requested by ethics commitsesregulators may be difficult to obtain in a
short time. Regulators and ethics committees dalvedys have the capacity to carry out these
functions effectively. This may have serious imalions for the safety of patients.

Safety monitoring during clinical trials is now ogmized as one of the major concerns for new
drug development. This is currently being addredsed CIOMS working group. Three main
topics are being addressed:

1) the collection of adverse experience information
2) assessment/monitoring of clinical data
3) Reporting/communication of clinical data.

A standardized reporting system for safety concarissng during clinical trials might serve as a
helpful tool for regulatory agencies, and for eshmommittees (institutional review boards),
provided there were full exchange of informationtween them and the investigators and
sponsors. Expedited electronic submission of safghprts in ICH countries has facilitated the
reporting process to some extent; however, routenew of safety information requires
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considerable resources, expertise, support and d@ament from those involved. Once research
into new drugs is in the post-marketing stage (PH&sstudies) safety may be monitored to
comply with the conditions of registration, partemly when there are unresolved concerns. This
may lead to improved and more rapid changes inlliageor even withdrawal of a new drug
from the market [11]. Routine application of pripleis of good clinical practice that ensure
patient safety and strict compliance with presaibsgulatory requirements would substantially
improve standards of clinical trials [12].

Post-mar keting safety monitoring

It is now generally accepted that part of the pssagf evaluating drug safety needs to happen in
the post-marketing (approval) phase, if importamtovations are not to be lost in an unduly
restrictive regulatory net. Judgement as to whetlmet how this might happen lies with the
regulators. The stronger the national system ofrpheovigilance and ADR reporting, the more
likely it is that reasonable regulatory decisionf e made for the early release of new drugs
with the promise of therapeutic advances. Legtagoverning the regulatory process in most
countries allows for conditions to be placed onrapals, such as a requirement that there should
be detailed pharmacovigilance in the early yeatex af drug’s release. Careful safety monitoring
is not confined, however, to new drugs or to sigaifit therapeutic advances. It has an important
role to play in the introduction of generic med&sn and in review of the safety profile of older
medicines already available, where new safety sssuay have arisen. While spontaneous
reporting remains a cornerstone of pharmacovigdaimc the regulatory environment, and is
indispensable for signal detection, the need foremactive surveillance has also become
increasingly clear. Without information on utilimt and on the extent of consumption,
spontaneous reports do not make it possible tordate the frequency of an ADR attributable to
a product, or its safety in relation to a comparafbp3]. More systematic and robust
epidemiological methods that take into account lthetations of spontaneous reporting are
required to address these important safety questibney need to be incorporated into post-
marketing surveillance programmes. There are abpects of drug safety that have been rather
neglected until now, which should be included innmaring latent and long-term effects of
medicines.

These include:

* detection of drug interactions

* measuring the environmental burden of medicined irséarge populations

* assessing the contribution of ‘inactive’ ingredge(gxcipients) to the safety profile

» systems for comparing safety profiles of similardioees

« Surveillance of the adverse effects on human hedlthug residues in animals, e.g. antibiotics
and hormones.

A more difficult question is whether pharmacovigia has resulted in inappropriate removal
from the market of potentially useful medicinesaaresult of misplaced fears or false signals.
The CIOMS report [14] on benefit-risk assessmennetlicines after marketing has contributed
to a more systematic approach to determining thetmé available medicines. Systematic

medical and prescription record linkage, with duti¢jization studies, would contribute to greater
accuracy. This is a responsibility that falls odésithe strict traditional terms of reference of
national pharmacovigilance centers.
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Promotional activities

The safety of medicines in the development stagmaegeasingly affected by the constraints
placed by sponsors on the study plan, laborataygramme and the open sharing of information
as the research agenda is negotiated with cliicldborators [15]. There is growing public
concerns that close collaboration between acadandh the pharmaceutical industry may
adversely affect medical practice and clinical eesle [4, 16 & 17]. A worrying development for
drug safety is ‘direct to consumer’ advertizing gihyarmaceutical manufacturers, other sellers of
medicines and parties with a vested interest. Spgnoh this activity has doubled in the USA
over the past four years [6]. While it may imprgadients’ understanding and is in keeping with
the need to improve access to drug informatiork tdaeliability and accuracy may compromise
patient care and safety. Even where direct adwegtiaf prescription medicines to consumers is
illegal, the Internet provides a medium that mag@smunication possible across borders. This
may make national regulations about advertizindgféotive. Websites now make it possible to
buy and sell prescription drugs such as benzodiagspvithout controls. These developments in
communication all have an impact on the safety edlicine [18].

All these issues suggest the need for more thoroonghitoring of drug safety and scrutiny of
advertizing. Resources and expertise are necessamysure that promotional materials contain
accurate and balanced information, and that pestice ethical. Self-regulation by industry is
unlikely to be sufficient in many countries. Regaror international collaboration in the
implementation of a regulatory code of practiceddwvertizing medicinal products, overseen by
an impartial advisory body, would help in this reydl9]. Misrepresentation and lack of full
disclosure may have equally important and potdgtiaérious safety implications. A joint
editorial, which outlines the rationale for thislipg, states that this action is a response to the
industry’s increasingly tight control over researodsults and, in many cases, whether and how
results are made public [20].

Inter national har monization of drug regulatory requirements

Harmonization of various elements of drug regulatactivities has been undertaken in the last
decade by various intergovernmental organizatiohsregional and inter-regional levels.
Harmonization activities related to drug regulateme being pursued in all WHO regions. The
ICH initiative, which started in 1990, is an integional venture covering seventeen high-
income countries. The guidelines produced by thgreeips of specialists drawn from the
regulatory authorities and pharmaceutical compaiedCH members represent the latest
thinking and are having an impact on all countfi&s 22]. WHO has observer status in all ICH
activities. Discussions are in progress to consitier implications of the ICH process and
globalization of its guidelines. This includes d#siag the benefits of the process and explaining
concerns about extending its influence to non-IGHntries. If ICH moves into the field of
pharmacovigilance, the group should be encouragedpitalize on the work already carried out
by WHO in this area. All ICH countries should beeuaraged to participate more actively in the
WHO Programme for International Drug Monitoring.

Promoting communication in thefield of drug safety

Society has a great concern about coping with &mgers of modern life. Medicinal products are
among the technological advances that have prowdeitty with great benefits and added risks.
Knowledge of the public perception of these risksessential if they are to be managed

170
Scholar Research Library



Surendra Bodhanapu et al Der Pharmacia Lettre, 2011, 3(2):165-179

effectively. How safe is safe enough? Which riske acceptable? These are two critical
guestions that providers of medicines need to densvhen communicating with patients and
the public. Recognizing that there is variance leetwexpert views of risk and public perception,
there is a need to analyse and understand theratifes much more thoroughly. It is not
sufficient for the experts to be satisfied with theidence for safety. The pharmaceutical
industry, governments and healthcare providers roust public trust through effective risk
communications. This can be achieved only oncethiic mindset is examined and understood
[23, 24].

Some regulatory authorities are increasing thesparency with which they conduct their

affairs. However, many authorities continue to hmnstrained by real or notional secrecy
provisions, intended to protect the intellectuaparty rights of pharmaceutical manufacturers.
The problem with secrecy is that it creates anrenment of distrust and misunderstanding. It is
now expected of regulators that they should de#h wrug regulation, including drug safety

issues, with a new commitment to openness, inctugstients and their representatives in the
process. In this regard, considerable progressdbbas made in many countries, notably in the
regulation of drugs for HIV/AIDS and cancer.

There has been a tendency for drug safety issuég tealt with in a way that protects the
interests of pharmaceutical manufacturers in trg finstance [25]. National pharmacovigilance
centers, provided they have the necessary expamdaesources, are especially well placed to
collect, evaluate and make recommendations on dafgty, free of other constraining
influences. The greatest challenge for Nationalt@snas it is for drug regulatory authorities, is
to promote and maintain effective and open comnatiao of information regarding the benefit,
harm, effectiveness and risk of medicines, inclgdime uncertainty of knowledge in this area,
with the public and the health professions. The81Bfce Declaration on Communicating Drug
Safety Information called for a united effort oretpart of all interested parties in establishing a
new culture of transparency, equity and accountghih the communication of drug safety
information. Much has already been accomplisheermattionally in achieving this. Since Erice,
many regulatory authorities have extended theirrmamnication activities, developed websites
and newsletters, and have actively engaged withrtéeia to provide the public with updated
safety information.

Reports receilved from the National AIDS Programme (Pharmacovigilance Centre
Suriname) [26]

Adverse drug reactions from the National AIDS Pamgme in September 2006 to complete the
data collected the ADRs reported in the Progranetrespectively to 2002. The primary therapy
is Zidovudine (AZT) — Lamivudine (3TC) — Nevirapirf®VP). Most of the patients treated
receive this combination. Between 2002 and 2008tentban a thousand patients received
ARVs. The reported ADRs are almost equally distedubetween men (64) and women (68).
132 ADRs as a consequence of ARVs, are reportedelet 2002 and 2008 to the National
AIDS Programme are collected. 110 of these 132 ApdRslted in drug substitution, 17 led to
other actions (reduction of doses, additional mawa for relieve of the adverse drug reaction)
and 5 times the ADR resulted in discontinuatiothef medicines.
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In the years between 2002 and 2008, adverse daatjors led to at least 79 referrals to medical
specialists and to 45 hospitalizations. For 19 6f hbspitalizations, Ziduvudine was the
immediate cause, among which 15 for anaemia andr2ahaemia in combination with

leucopenia.

Table 1: Reported adverse drug reactions by ARV from 2002 to 2009

Anti retroviral | Number of toxicities | %
Abacavir 3 2.3
Zidovudine 63 47.7
Stavudine 21 15.9
Didanosine 1 0.7
Efavirenz 4 3.0
Indinavir 7 5.3
Lopinavir 2 1.5
Nelfinavir 1 0.8
Nevirapine 29 22.(
Saquinavir 1 0.8
Total 132 100

ROl roaf RETLE

Zidevudine pancytopenia [ 1
Lidovudine headache - 1
Zidoyudine anaemia & tewcopenia - 2
adovudimeanaemia [ IIIEGEE | -
Nevirapinevomiting - 1

Mevirapine Stevens Johnson Syndrome. | 2
Movirapine nephrotoxicity - 1
Nevirapine hepatitic NN -

Figure 1. ADRsresulting in hospitalization

Communication with health professionals

A further strategy for integrating pharmacovigilarinto clinical practice is the creation of open

lines of communication and broader collaboratiotween health professionals and National

Centres. For this to happen, National or regiomaitres need to be situated so that two-way
communication between health practitioners andgsbnal staff of the centre is easy. Drug
information and poison centres are ideal locationghis purpose, since many poisoning reports

and drug information queries are in fact ADRs [27].
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Academic departments and university hospitals harewed effective places for national and
regional pharmacovigilance centres for a numbeeagons.

These include the following:

(i) Pharmacovigilance can readily be linked with expental and clinical pharmacology, and
epidemiology in that environment

(i) The location makes peer review of adverse reactports easier and more efficient, and it
provides ready access to hospital specialists imewsity departments. From such a base, an
advisory panel for the National Centre with scigm@nd medical experts can be created

(i) The information obtained from spontaneous mpa@an be incorporated into undergraduate
and postgraduate teaching in the health sciences

(iv)Health professionals are likely to feel confident reporting problems and therapeutic
dilemmas to an academic unit with which they amiliar and that they know will consider their
reports thoroughly and expertly

(v) Effective medical education strategies such as enad detailing [28], feedback on
individual cases, reminders and soliciting the suppf acknowledged experts are most readily
achievable under these circumstances [29].

Risk and crisis management

The importance of an efficient system for dealinthvdrug safety risks and crises has become
increasingly evident in recent years. Drug safegues tend rapidly to take on international
significance. The speed with which information sgi® in the modern world means that drug
safety concerns are no longer confined to individeauntries. Often the media and general
public are informed at the same time as, or evéoréethe national regulatory authority.

Many national authorities have identified the nded developing an organizational plan for
managing risks and for communication and actionngucrises [30]. Regulators themselves
often react under duress in a drug safety cristhiwia legislative or administrative framework
that is inadequate or excessively restrictive. €hehould be clear yet flexible operating
procedures so that their response is not delayatkaessarily complicated, or unduly cautious
(undue caution may result in removal of a produeinfthe market even when there may be no
justification and a more thoughtful and less draséisponse would be appropriate). In such
circumstances, the greater the disparity in safefgrmation between the pre-registration
evaluation and the real situation in practice, ¢neater is the likelihood that the regulatory
response will be inappropriate. When crises atiseregulatory authority has powers to suspend
registration, impose special conditions, or seyerestrict use to certain patients or prescribers.

Phar macovigilance and the national drug regulatory authority

The limitations of pre-marketing drug safety data well-recognized [31]. They are aggravated
by increasing pressure on drug regulators fronptiemaceutical industry to shorten the review
time for new medicines. Registration approval afeav drug is likely to be followed by robust
marketing and rapid exposures of thousands evdionsilof patients to it[32]. The implications
for drug safety of this evolving situation need®waddressed.

Pharmacovigilance has become an essential compaoferdrug regulation[33]. For the
foreseeable future in developing countries, thidikely to take the conventional form of
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spontaneous monitoring, even though it is a famfigerfect system. Within the national drug
regulatory authority post-marketing surveillance nigrmally understood to serve a distinct
function, separate from the process of evaluatirmhapproval of new medicines. Post-marketing
surveillance draws on its own special sources &rimation, infrastructure and expertise,
although there is good reason for these systemsemsodrces to be shared with other disciplines.
For example, it is necessary that in the properdaoonof pharmacovigilance there should be
access to the information on which the originakd®ination of risk and harm was made. Pre-
registration files, including the advice and opirsoof the original evaluators of the data, are
required if a balanced and clinically relevant demi is to be made. In many countries
pharmacovigilance and drug regulatory approvalslialeed by an ADR advisory committee
appointed by, and directly reporting to, the naticregulatory authority [34, 35]. The committee
consists, amongst others, of independent experknical medicine, epidemiology, paediatrics,
toxicology and clinical pharmacology. Such an agement inspires confidence amongst health
personnel and it can be expected to make a suladtemntribution to public health.

Herbal and Traditional Medicines

The use of herbal and traditional medicines rag@®erns in relation to their safety [36, 37].
There is wide misconception that ‘natural’ mearefes There is the common belief that long
use of a medicine, based on tradition, assuresitso#fficacy and safety. There are examples of
traditional and herbal medicines being adulteraied@¢ontaminated with allopathic medicines,
chemicals such as corticosteroids, non-steroidétifftammatory agents and heavy metals.
Many traditional medicines are manufactured forbglouse and they have moved beyond the
traditional and cultural framework for which theyere originally intended. Self-medication
further aggravates the risk to patients. When ti@athl and herbal medicines are used in
conjunction with other medicines there is the pb#tiof serious adverse drug interactions.

As with other products intended for human use (cieds, dietary supplements and foods),
herbal medicines should be incorporated withingulaory framework. These products should
be governed by standards of safety, quality andaafy that are equivalent to those required for
other pharmaceutical products. The regulatory statunerbal products differs significantly from
country to country. Currently less than 70 coustriegulate herbal medicines and few countries
have systems in place for the regulation of traddl health practitioners. These disparities in
regulation between countries have serious impbeoati for international access to and
distribution of such products. For instance, in aoentry a herbal product may be obtainable
only on prescription and from an authorized phaynadereas in another country, it may be
obtainable from a health food shop, or even, asbeasme common practice, by mail order or
Internet. For all these reasons, inclusion of Heroad traditional medicines in national
pharmacovigilance programmes has become importadtievitable. Healthcare providers,
including traditional health practitioners, regols, manufacturers and the public share a
responsibility for their informed and safe use. TWerld Health Organization has produced
guidelines for assessment of the safety, efficacycuality of herbal medicines [38].

New systematic approaches for monitoring the safétplant-derived medicinal products are
being developed [39]. A number of national pharmvégitance centres are now monitoring the
safety of traditional medicines. For that to sudcdhe collaboration and support of consumers,
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traditional health practitioners, providers of itamhal and herbal medicines and other experts is
necessary.

Vaccines and biological medicines

For several reasons, vaccines and biologicals requodified systems of safety monitoring.

They are often administered to healthy childreris Bpplies particularly to vaccines used within
a national immunization programme. In many cousfribose exposed to a particular vaccine
represent the entire birth cohort and therefore@able part of the entire population. People’s
expectations of safety are high, and they are taticto countenance even a small risk of
adverse events.

It is essential that there should be adequate ysafetveillance supporting immunization
programmes. The skills and infrastructure to deigh \genuine adverse events are essential in
preventing or managing misplaced fear caused Isgfat unproven signals from patients and
health workers that might adversely affect immutiaracover. For example, concerns about the
safety of whole-cell Pertussis resulted in drama#ductions in vaccines coverage and a
resurgence of Pertussis in many countries [40].

The difficulties in monitoring and dealing with e safety are complicated by the problems
inherent in determining the causal link betweeradverse event following immunization and a

vaccine [41, 42]. For example, information on déleimge and rechallenge is often missing, and
vaccines are given to most of the country’s bimhart at an age when coincidental disease is
likely. Several vaccines are likely to be admimsteconcurrently. However, the responsibility

of the regulatory authority is by no means limitedhe safety of vaccines used in immunization
programmes. The efficient regulation of these potglis crucial in order to avoid potential harm

to the public as a result of substandard manufaacburimproper transportation and storage of
imported vaccines and biologicals.

In recent years, the safety of biological produatsl blood products has come under public
scrutiny [43]. Concerns about the safety of medikcproducts of animal origin have been raised
in connection with variant Creutzfeldt-Jacob dige@aCJD), and with contamination of blood
and blood products by infectious organisms suckds and hepatitis B [44]. The quality of
screening and sterilization procedures and appatgsgelection of donors are linked to the risks
of contamination. Such safety issues related touse of plasma-derived medicinal products
should fall under the aegis of pharmacovigilanceogpmmmes. For that to happen,
pharmacovigilance centres would have to considersgiecial issues related to safety of these
products. New vaccines for pandemic diseases ssidhl\A/AIDS and malaria are in the later
phases of development. Clinical trials in largeigudt populations are being considered for
testing the efficacy and safety of these vacciBggcial ethical, legal and regulatory challenges
are raised in the conduct of such clinical triakgpecially the implications vaccines may have for
the epidemiology of disease and the possible daedtindirect risks of harm associated with the
introduction of vaccines into large communities.

Phar macovigilance of biosimilars
Unlike traditional generic pharmaceuticals, biosims (also called ‘follow-on
biopharmaceuticals’ in the USA) aim to copy a caemplecombinant, three dimensional protein
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structure with high molecular weight. Small changethe manufacturing process can alter the
product’'s effect and safety. According to the gliidess of the European Agency for the
Evaluation of Medicinal products (EMEA), extensisemparability testing will be required to
demonstrate that the biosimilar has a comparaldglgin terms of quality, safety and efficacy
as the reference product. Various analytical asasgysvailable to compare physicochemical and
biological properties between production batchesaogbotentially similar biopharmaceutical
(comparability) and in comparison with a refereqeduct (similarity). It is important to
recognize the limits of existing assays so thatréselts can be accurately interpreted for market
authorization. Clinical trials and post-authoripatipharmacovigilance are essential to guarantee
the product’s safety and efficacy over time. Phaongilance, as part of a comprehensive risk
management programme, will need to include regelsting for consistent manufacturing of the
drug.

As patents of first generation biopharmaceuticaisved from recombinant DNA are expiring,

the development of ‘biosimilars’ is increasing. IBal-on biopharmaceuticals aim to copy
complex recombinant, three-dimensional proteinshwiigh molecular weight. Their market

authorization procedure cannot be based on traditigenerics of pharmaceuticals, as the
activities of biopharmaceuticals depend on a nudgtof factors [45, 46].

Guaranteeing consistency in the production of theggents has already proved difficult [47].
Incidences such as the increased occurrence of nedreell aplasia (PRCA) cases in 1998
demonstrated how one small change in the manufagtyprocess can alter the product’s
characteristics [48]. Such complexity means thguirements for marketing authorization of
biosimilar products cannot be the same as for lolwoubar weight generic drugs. Therefore,
preliminary guidelines for pre- and postmarket auttation of biosimilar products from the
European Agency for the Evaluation of Medicinaldrats (EMEA) demand extensive testing to
ensure that the biosimilar has a similar qualigfety and efficacy profile as its reference product
[49]. Various analytical tests are available tolgs@a the physicochemical properties (such as
weight, density and stability) and biological prdpes (such as activity and immunogenicity) of
biosimilars. These assays are necessary to tesrthiarity and comparability of a biosimilar
against the innovator drug, regulations and the gaé of biosimilars in practice.

Although close Pharmacovigilance is a voluntarytyoarketing process, it will be in the interest
of the manufacturer to guarantee the quality, gadatl efficacy of the biosimilar over time. The
EMEA guidelines state that a comprehensive pharmgitance plan should be sent to the
authorities together with the data package and suplan should be established at the time of
approval of the product [50]. The manufacturinggess must be carefully monitored to ensure
comparability between production batches. If aeddhce in the manufactured product is
detected, additional investigations may be necgssahich may include clinical proof of
unchanged safety and efficacy profile. It will als® essential to define ‘who’ and ‘when’ at the
right place and time to do ‘what’" and ‘how’. This iespecially important for the risk
management component of the programme that neegisatantee immediate reaction in case of
rising numbers of patient disorders with suspeotation to the biosimilar product.

WHO and other international agencies, nongovernaheotganizations and donor agencies
provide support for countries to supplement nalieff@rts. However, despite the efforts made,
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less than 20% of WHO Member States are thoughtate la well developed drug regulation
system. Those which do are industrialized counti@isthe remaining Member States, about
50% implement drug regulation at varying levelddefelopment and operational capacity. The
remaining 30% either have no DRA in place, or hanly a very limited capacity which barely
functions at all [51]. WHO has never undertakelystesnatic assessment to identify the reasons
for ineffective drug regulation and determine wloy/ few Member States have succeeded in
establishing effective drug regulation. Guarantgeime safety, efficacy and quality of drugs
available to the public is the main goal of drugulation, and encompasses a variety of
functions. Key functions include licensing of prees, persons and practices; inspection of
manufacturing facilities and distribution channelgroduct assessment and registration
(marketing authorization); adverse drug reactiorDR) monitoring; QC; control of drug
promotion and advertising. Each of these functiamgets a different aspect of pharmaceutical
activities, but all of them must be undertaken diameously to ensure effective consumer
protection.

CONCLUSION

In conclusion Pharmacovigilance plays an importat# in drug regulation foprotect public health by
identifying, evaluating and minimizing safety issu® ensure that the overall benefits of
medicines outweigh the risk¥hat is to monitoring the post marketing suresitte, drug safety,
efficacy and quality of drugs, as well as the aacyrand appropriateness of the drug information
available to the publidor to reduce the adverse drug reactiohke limitations of pre-marketing
drug safety data are well-recognized. Pharmacargé and the national drug regulatory
authorities are aggravated by increasing pressardrog regulators from the pharmaceutical
industry to shorten the review time for new medesinRegistration approval of a new drug is
likely to be followed by robust marketing and ragglposures of thousands even millions of
patients to it. The implications for drug safetytbis evolving situation need to be addressed.
Pharmacovigilance has become an essential compoheintg regulation. For the foreseeable
future in developing countries, this is likely take the conventional form of spontaneous
monitoring, even though it is a far from perfecsteyn. Many developing countries do not have
rudimentary systems in place for the purpose, amh @vhere pharmacovigilance systems do
exist, active support and participation among Imepibfessionals, regulators and administrators
is likely to be lacking. Underreporting of ADRs Imgalthcare professionals remains a major
problem in all countries.
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