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A practical handbook on the pharmacovigilance of
antimalarial medicines

A. Introduction

This is a detailed manual giving a step by step approach to undertaking
the pharmacovigilance of antimalarials. It is intended to be a source
of practical advice for Pharmacovigilance Centres. A number of WHO
publications are available that provide a background to pharmacovigi-
lance and, as far as possible, that material will not be repeated here.
Health officials, planners, the staff of Pharmacovigilance Centres and
all health workers should become familiar with these publications, which
are:

e Safety of medicines: A guide to detecting and reporting adverse
drug reactions

e The importance of pharmacovigilance: safety monitoring of me-
dicinal products

e Safety monitoring of medicinal products: guidelines for setting
up and running a Pharmacovigilance Centre

e The safety of medicines in public health programmes: pharma-
covigilance an essential tool

These booklets are available free from Quality Assurance and Safety of
Medicines, WHO, Geneva, Switzerland.

1. Pharmacovigilance

Definition

Pharmacovigilance has been defined as: The science and activities re-
lating to the detection, assessment, understanding and prevention
of adverse effects or any other drug-related problem (WHO).

Explanation

Pharmacovigilance is an arm of patient care. It aims at getting the best
outcome of treatment with medicines. No one wants to harm patients,
but unfortunately, because of many different factors, any medicine will
sometimes do this. Good pharmacovigilance will identify the risks in the
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shortest possible time after the medicine has been marketed and will
help to establish/identify risk factors. When communicated effectively,
this information allows for intelligent, evidence-based prescribing with
potential for preventing many adverse reactions and will ultimately help
each patient to receive optimum therapy at a lower cost to the health
system.

Pharmacovigilance of antimalarials

Malaria is the greatest killer disease of all time. Unfortunately, after
a period of relatively good control in many countries with the use of
insecticides and antimalarials such as chloroquine, there has been a re-
surgence of this disease. This is due to the development of resistance
of mosquitoes to insecticides and resistance of parasites to the antima-
larials, thus producing an increase in malaria morbidity and mortality.
WHO is promoting the use of artemisinin combination therapies (ACTs)
as a therapeutic tool to treat uncomplicated acute falciparum malaria. It
is known to be effective, but its safety under large-scale operational use
has not been fully assessed. Children and pregnant women are the most
vulnerable to falciparum malaria and least is known about safety in these
populations. A range of ACTs is becoming available and it is important
that these are carefully monitored.

2. Pharmacovigilance centre

The Pharmacovigilance Centre is responsible for meeting the require-
ments for good pharmacovigilance of all medicines and is a centre of
expertise for the art and science of monitoring and analysis and the use
of the analysed information for the benefit of patients. National and any
regional Pharmacovigilance Centres should be set up with the approval
of the authority responsible for the regulation of medicines (“regulatory
authority”). The centre may function within the regulatory authority, a
hospital, an academic institution or as an independent facility such as a
trust or foundation.

B. Passive or active pharmacovigilance?

1. Passive pharmacovigilance

Passive surveillance means that no active measures are taken to look for
adverse effects other than the encouragement of health professionals
and others to report safety concerns. Reporting is entirely dependent



A practical handbook on the pharmacovigilance of antimalarial medicines

on the initiative and motivation of the potential reporters. This is the
most common form of pharmacovigilance. It is commonly referred to
as “spontaneous” or “voluntary” reporting. In some countries this form
of reporting is mandatory.

2. Active pharmacovigilance

Active (or proactive) safety surveillance means that active measures are
taken to detect adverse events. This is managed by active follow-up after
treatment and the events may be detected by asking patients directly or
screening patient records. It is best done prospectively. Active pharma-
covigilance is sometimes very descriptively referred to as, “hot pursuit”.
The most comprehensive method is cohort event monitoring (CEM).
Examples of this are the Intensive Medicines Monitoring Programme
(IMMP) in New Zealand and Prescription Event Monitoring (PEM) in
England. Other methods used include the use of registers, record link-
age and screening of laboratory results in medical laboratories.

Methods for both passive (spontaneous reporting) and active pharma-
covigilance (CEM) will be described. The essential and interesting tasks
of causality assessment and signal identification are applicable to both
methods of surveillance and will be covered in detail after the individual
methods have been discussed.

C. Spontaneous reporting

1. Introduction

1.1. Background

1.1.1. A spontaneous report is an unsolicited communication by
healthcare professionals or consumers that describes one or more
adverse drug reactions in a patient who was given one or more
medicinal products and that does not derive from a study or any
organized data collection scheme.

1.1.2. Throughout the world spontaneous reporting is the most
common method of surveillance. It is the easiest to establish and
the cheapest to run, but reporting rates are generally very low and
subject to strong biases and there is no database of all users or in-
formation on overall drug utilization. These problems prevent the
accurate assessment of risk, risk factors or comparisons between

1
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drugs. Nevertheless spontaneous reporting has played a major role
in the identification of safety signals throughout the marketed life-
time of medicines in general.

1.2 Adverse reactions

1.2.1 It should be noted that this method is for the reporting
of suspected adverse reactions.

1.2.2. The definition of an adverse reaction is: a response to a
medicine which is noxious and unintended, and which occurs
at doses normally used in man. (WHO).

2. Objectives

2.1. The aims of spontaneous reporting are to:

2.1.1. improve patient care and safety in relation to the use of
medicines and all medical and paramedical interventions;

2.1.2. improve public health and safety in relation to the use
of medicines;

2.1.3. detect problems related to the use of medicines and
communicate the findings in a timely manner;

2.1.4. contribute to the assessment of benefit, harm, effective-
ness and risk of medicines, leading to the prevention of harm
and maximization of benefit;

2.1.5. encourage the safe, rational and more effective (includ-
ing cost-effective) use of medicines; and

2.1.6. promote understanding, education and clinical training
in pharmacovigilance and its effective communication to the
public.

2.2. Pharmacovigilance using a spontaneous reporting system is de-
signed to detect adverse reactions not previously observed in
preclinical or clinical studies, improve understanding of the po-
tential risks, including reactions resulting from drug interactions
or drug effects in particular populations, and to help provide a
basis for effective drug regulation, education and consequent
changes in practices by prescribers and consumers.
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2.3. Spontaneous reporting in malarious countries has as a focus,
population-based monitoring in order to detect, assess, communi-
cate and respond to suspected serious adverse reactions.

2.3.1. A serious adverse reaction is any untoward medical
occurrence that at any dose results in death, is life threat-
ening, requires or prolongs patient hospitalisation, results
in persistent disability/incapacity, or is a congenital anom-
alybirth defect (International Conference on Harmonisation
(ICH)).

2.3.2. The term “life-threatening” in the definition of “seri-
ous” refers to an event in which the patient was at risk of death
at the time of the event; it does not refer to an event, which
hypothetically might have caused death if it was more severe.

2.4. Summary of objectives

2.4.1. The identification of signals of serious adverse drug re-
actions following the introduction of a new drug or drug com-
bination;

2.4.2. Assessment of signals to evaluate causality, clinical rel-
evance, frequency and distribution in particular population
groups;

2.4.3. Communications and recommendations to authorities
and the public;

2.4.4. Appropriate response/action in terms of drug registra-
tion, drug use and/or training and education for health profes-
sionals and the public;

2.4.5. Measurement of outcome of response or of action tak-
en (e.g. reduction in risk, improved drug use, or improved out-
come for patients experiencing a detected adverse reaction).

2.5. Medical and scientific judgement should be exercised in deciding
whether other situations are serious, such as important medical
events that may not be immediately life threatening or result in
death or hospitalization but may jeopardize the patient or may re-
quire intervention to prevent one of the outcomes listed in the defi-
nition above. Examples include blood dyscrasias or convulsions not
resulting in hospitalization, or development of drug dependency or
drug abuse.

13



14

WHO/PSM/QSM/2007.8

3. Minimum reporting requirements

3.1. According to WHO criteria, the following basic information is
required before a report is acceptable:

3.1.1 an identifiable source of information or reporter;
3.1.2. an identifiable patient;
3.1.3. name(s) of the suspected product(s);

3.1.4. a description of the suspected reaction(s).

3.2. The reporter must be literate

3.2.1. The system depends on written records using a stand-
ard reporting form. For this reason, the reporting system ex-
tends only to the clinic and dispensary level of the health care
system.

3.2.2. Informal health care providers, because of their varying
degrees of literacy, cannot act as reporters, but should play an
important role in referring patients to health facilities to report
reactions.

4. How to report

4.1. Reporting form

Over 100 different reporting forms are available. These have been indi-
vidually developed by each country that has set up a Pharmacovigilance
Centre. To be effective a reporting form needs to be available in the
local language and have features relating it to the responsible authority
e.g. a logo, and the address and contact details of the issuing institu-

tion.

4.1.1. Pharmacovigilance centres will have developed their
own national reporting forms.

4.1.2. Forms should be simple and easy to complete.

4.1.3. They should not request too much information, particu-
larly information that is difficult to find and record, or informa-
tion that is unlikely to be used.

4.1.4. There should be sufficient space in which to describe
the suspected reaction(s).

4.1.5. They should be widely distributed to all health profes-
sionals including those who are treating malaria and those who
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are working privately. Difficulty in finding a reporting form is a
barrier to reporting.

4.1.6. The forms should be printed on a single page and easily
folded and sealed. The return address should be printed on the
outside, with postage pre-paid if forms are to be posted.

4.1.7. 1t is desirable to have only one type of reporting form
available in the country for use for all medicines including anti-
malarials.

4.2. Other options for reporting

Reporting needs to be made as convenient as possible. If other
methods are available, they may be preferred by some health pro-
fessionals. Preferences may vary between clinics and hospitals, pri-
vate or government facilities and public health programmes. Suit-
able methods might include:

4.2.1. Telephone. The person receiving the report should
have a reporting form to record the details and make sure that
essential data is not missing.

4.2.2. E-mail. A written case report submitted by e-mail may
be acceptable. Further details can be obtained by follow-up.
Reporting forms can be sent to reporters as e-mail attach-
ments and faxed or mailed to the Pharmacovigilance Centre
when completed.

4.2.3. Fax. Sending reports by fax is equivalent to mailing the
report, but faster. A fax machine is a very important asset for
a national Pharmacovigilance Centre and its major sentinel
sites.

4.2.4. The Internet. An Internet site is a valuable asset for
a Pharmacovigilance Centre and a reporting form could be
made available for downloading or for completion online (en-
tering data through web-based data entry) if the site is secure.

Where to report
5.1. Reports should be sent to the Pharmacovigilance Centre.

5.2. If it is not practical to send the forms directly to the centre, it
may be necessary to arrange points of collection at other sites as
e.g. specific hospitals or clinics.
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5.3. They should be stored securely to maintain confidentiality.

6. Whattore

port

6.1. Essential data elements
6.1.1. Patient details

6.1.1.1. Health number: this may be a national identi-
fier (preferred), hospital, clinic or study number.

6.1.1.2. Name: full name as an accurate identifier for
follow-up purposes and avoidance of duplication.

6.1.1.3. Address: to allow for follow-up and accurate
identification.

6.1.1.4.Sex.

6.1.1.5. Date of birth (preferred) or age (add ‘est’ if age
is estimated).

6.1.1.6. Weight and height.

6.1.2. Patient medical history of significance — examples

6.1.2.1. Renal disease.
6.1.2.2. Liver disease.
6.1.2.3. AIDS.
6.1.2.4. Tuberculosis.

6.1.3. Details of medicines

6.1.3.1. Name(s): (this may be brand or generic) and
formulation (e.g. tablets, syrup, injection). Brand name
is preferred.

6.1.3.2. Mode of administration (e.g. oral, rectal, injec-
tion).

6.1.3.3. Indication(s) for use.

6.1.3.4. Dose: e.g. for antimalarials, treatment regi-
men prescribed; for other medicines, total daily dose.

6.1.3.5. Date of commencement.
6.1.3.6. Date of withdrawal.
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6.1.3.7 Duration of use, if dates of commencement
and withdrawal are not available.

6.1.3.8. All medicines being taken at the time of the
event should be listed. Each suspect medicine can be
indicated by an asterisk.

6.1.4. Reaction details
6.1.4.1. Date of onset.

6.1.4.2. Reporters should be asked to give a brief clini-
cal description. They should not be asked to give the
official pharmacovigilance reaction term.

6.1.4.3. Laboratory test results if available.

6.1.4.4. Outcome of event: full recovery, recovering,
no change, permanent damage, worsening, death (with
date).

6.1.4.5. Effect of rechallenge! (if any).
6.1.5. Reporter details

6.1.5.1. Name.

6.1.5.2. Contact details.

6.1.5.3. Status: e.g. physician, nurse, patient.
6.1.6. Date of report

6.2. Advice to reporters
6.2.1. Suggest that they report any adverse event of concern.

6.2.2. Report all suspected serious reactions. A serious reac-
tion:

6.2.2.1. results in death;
6.2.2.2. is life-threatening;

6.2.2.3. requires hospitalization or prolongation of
hospitalization;

6.2.2.4. results in persistent disability;

1 Rechallenge is the voluntary or inadvertant re-administration of a medicine sus-
pected of causing an adverse reaction.
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6.2.2.5. is a congenital defect.

6.2.3. Advise that they do not need to be sure that the medi-
cine caused the event.

6.3. Follow-up when necessary
6.3.1. All reports of serious events should be followed up if
details are incomplete. This may require the involvement of
health professionals trained and appointed for this type of
work.
6.3.2. Occasionally follow-up information is required to fully
assess reports of non-serius events. Follow-up requests should
be kept to a minimum because they can act as a deterrent to
further reporting. Examples might be:
6.3.2.1. a request for essential missing details;
6.3.2.2. information on the final outcome;
6.3.2.3. the result of rechallenge;
6.3.2.4. the results of laboratory tests;
6.3.2.5. postmortem results, from health facilities
where autopsy is undertaken.
When to report

7.1. A report should be completed as soon as possible after the
reaction.

7.2. 1t is better to advise reporters not to wait until final results and
information such as hospital letters are received, because the report
may be forgotten. These additional details can be sent to the Phar-
macovigilance Centre later.

Who should report

The following is a list of potential reporters. They may work in the pub-
lic or private health sectors.

8.1. Physicians.
8.2. Pharmacists.

8.3. Nurses.
8.4. Other (literate) health workers.
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8.5. Public health programmes.

8.6. Pharmaceutical companies.

8.7. Patients or patient representatives.

Sharing the results

9.1.

9.2.

9.3.

Individual, immediate

9.1.1. Anyone who sends in a report should receive a letter of
thanks and further reporting forms.

9.1.2. In addition, the letter should provide some brief infor-
mation about the reaction reported, such as, but not normally
including all, of the following:

9.1.2.1. number of reports of the reaction in the cen-
tre’s database;

9.1.2.2. number of reports of the reaction in the WHO
database;

9.1.2.3. information from the literature;

9.1.2.4. the importance of the reaction in the manage-
ment of malaria cases;

9.1.2.5. the safety or risk of further administration to
the patient;

9.1.2.6. the possibility of preventing the reaction in
other patients by indicating potential risk factors.
Relevant summaries or reviews

9.2.1. From time to time, the Centre should prepare a sum-
mary of the reactions reported and/or safety reviews of the
antimalarials being used locally.

9.2.2. These should be distributed widely as bulletins or news-
letters.

9.2.3. News items should be prepared for the local media on
overall effectiveness and safety, or about particular issues that
have arisen.

Regular transmission to the WHO database
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10.

Details of reports should be sent to the WHO Collaborating Centre
for International Drug Monitoring (the Uppsala Monitoring Centre)
for inclusion in the worldwide database of the WHO Collaborating
Programme on the safety of medicines The use of VigiFlow (de-
scribed below) simplifies this procedure.

Data entry

10.1. Options

There are few, if any, commercial software products available to
suit the needs of Pharmacovigilance Centres for data entry, storage
and analysis. The UMC can provide access to VigiFlow which is a
tool designed for these functions. It is the best option available.
10.2. VigiFlow

10.2.1. It is web based and requires no local support or main-
tenance.

10.2.2. It provides for standardized entry of data from re-
ports.

10.2.3. It has built-in error avoidance features.

10.2.4. 1t provides access to a search and statistics database
online.

10.2.5. National data can be accessed and used only by the
local Pharmacovigilance Centre.

10.2.6. Standardized outputs are available for:
10.2.6.1. summary tabulations;
10.2.6.2. a range of standard statistical analyses.

10.2.7. The data can be exported to a local internal database
for ad hoc searches and to meet local analytical requirements.

10.2.8. It provides live access to up-to-date terminologies:
10.2.8.1. WHO Drug Dictionary (DD).

10.2.8.2. WHO Adverse Reactions Terminology
(WHO-ART).

10.2.9. The completed reports can be easily exported to the
WHO database.
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D. Cohort event monitoring

1.

Introduction

1.1. Event monitoring

1.2,

1.1.1.

1.1.2.

Definition

1.1.1.1. An adverse event (sometimes called an ad-
verse experience) is defined as, “Any untoward medi-
cal occurrence temporally associated (i.e. associated in
time) with the use of a medicinal product, but not nec-
essarily causally related” (WHO).

1.1.1.2. Explanation

An event is any new clinical experience that occurs af-
ter commencing a medicine regardless of its severity
or seriousness and without judgement on its causality.
(Favourable events may be recorded as an indication of
an unexpected therapeutic effect.)

1.1.1.3. Cohort Event Monitoring (CEM) records all
clinical events and not just suspected adverse reac-
tions.

Event monitoring involves
1.1.2.1. actively asking for reports of the events

1.1.2.2. systematically asking for reports of the
events.

Description

1.2.1.

Cohort event monitoring (CEM) is a prospective, ob-

servational, cohort study of adverse events associated with in
one or more medicines.

1.2.2.

This methodology is often referred to as prescription

event monitoring (PEM), but this terminology is inappropriate
when individual prescriptions with subsequent dispensing by
pharmacists are not part of the process of supplying medicines
to patients. In most malaria-endemic countries, the treatment
of malaria is not provided on a prescription basis. Examples
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13.

of CEM methodology are the Intensive Medicines Monitoring
Programme (IMMP) in New Zealand and the PEM run by the
Drug Safety Research Unit in England.

1.2.3. A CEM programme is essentially an observational
study of a new medicine in the early postmarketing phase, but
it can be used for older medicines.

1.2.4. lts basic function is to act as an early warning system
of problems with new medicines, although it will provide much
more.

Objectives

1.3.1. The objectives of spontaneous reporting (see section
C.2) are also objectives of CEM. The aims of CEM include
the following, either in addition, or more effectively than for
spontaneous reporting.

1.3.2. Provide incidence rates for adverse events as a meas-
ure of risk.

1.3.3. Characterize known adverse reactions.
1.3.4. Detect signals of unrecognized reactions.

1.3.5. Detect interactions with other medicines, complemen-
tary and alternative medicines, foods and concomitant diseas-
es.

1.3.6. Identify risk factors and thus provide evidence on which
to base effective risk management.

1.3.7. Assess safety in pregnancy and lactation.

1.3.8. Provide a measure of comparative risks between medi-
cines.

1.3.9. Provide cohorts for further study of safety issues if re-
quired in the future.

1.3.10. Detect inefficacy, which might be due to:

1.3.10.1. faulty administration;
1.3.10.2. poor storage conditions;
1.3.10.3. poor quality product;
1.3.10.4. counterfeit product;
1.3.10.5. interactions.
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1.4. Selection of drugs to monitor

1.4.1. It is intended to monitor artemisinin combination ther-
apies (ACTs). A number of these have either already come on
to the market or are expected to do so in the near future.

1.4.2. It may be possible to monitor two or more antimalarials
under the same conditions and make observations on com-
parative safety.

1.4.3. Antimalarials other than ACTs can also be monitored if
desired for comparison.

1.5. Basic processes

1.5.1. Establishing a cohort of patients for each drug and/or
drug combinati