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Vaccines and Biomedicines

International reference materials
for Creutzfeldt-Jakob disease
Transmissible spongiform encephalopathies (TSEs)
include bovine spongiform encephalopathy (BSE) in
cattle, scrapie in sheep, and Creutzfeldt-Jakob
disease (CJD) in humans. TSEs are characterized
by spongiform degeneration of the brain and the
transformation of the normal form of a ubiquitous
protein termed prion protein, PrPc, into an abnormal
isoform, PrPsc.  PrPsc is the only marker of the
disease.

Concern has been generated following the appear-
ance of a variant Creutzfeldt-Jakob (vCJD) disease
in the United Kingdom linked to bovine spongiform
encephalopathy (BSE) and action has been taken
to reduce channels of transmission. Cases of vCJD
have now reached 130 internationally — raising the
profile of this class of disease as a risk to human
health.

Sporadic, familial and iatrogenic
Creutzfeldt-Jakob disease
The accurate diagnosis of CJD is currently based
on postmortem histopathological examination of the
brain or immunohistopathology, which adds an
extra level of certainty when appropriate antibodies
and techniques are used. Pre-mortem diagnosis
remains problematic and is limited to detection
through clinical features or electroencephalo-
graphic (EEG) findings.  No validated preclinical
diagnostic tests are currently available for the
detection of PrPsc.

Bovine spongiform encephalopathy
Methods for the accurate diagnosis of pre-or post-
mortem BSE which may be applied on a large scale
to the examination of animals either at or prior to
slaughter, would have major epidemiological impli-
cations in minimising the risk of infection to other
animals or to humans through food or biological
materials used in the production of medicinal prod-
ucts. ELISA and Western Blot testing of brain
tissues can already be used to detect some pre-
clinical cases postmortem. No ante-mortem diag-
nostic methods suitable for testing live asympto-
matic animals during the incubation period of BSE
are available.

Variant Creutzfeldt-Jakob Disease
The number of human subjects incubating vCJD
remains unknown and concern about the potential
infectivity of their blood is affecting public health
policy on supply of blood products in several coun-
tries. As is the case for CJD, there has been no
evidence of transmission of vCJD by blood or blood
components or plasma-derived products. vCJD is
however a new emerging disease and the risk is
unknown.

Although novel antibodies and new applications of
existing technologies have been developed as
promising approaches for diagnostic procedures for
vCJD, they are at a relatively early stage of devel-
opment. Pre-mortem clinical diagnosis of vCJD by
magnetic resonance imaging (MRI) seems to be
reliable. However, diagnosis during the asympto-
matic incubation period is not yet possible and a
reliable diagnostic method based on easily accessi-
ble samples, such as serum, is indispensable.
There is also a need for independent comparison of
the various laboratory approaches to diagnosis.

WHO International Reference Materials
The availability of reliable diagnostic procedures
would allow the detection of asymptomatic subjects
during the long periods of incubation of CJD and
vCJD. Panels of reference materials of various
kinds need to be built up to compare the effective-
ness of new in vitro and in vivo assay systems
using animal models and relate detection of PrPsc

and infectivity. Comparability of levels of detection
of TSE agents by different methods will only be
possible through the availability of these prepara-
tions. Decisions concerning the safety of pharma-
ceuticals and blood products can then be taken
based on scientific findings and would considerably
strengthen precautionary measures implemented
by medicines regulatory authorities.

The need to develop a panel of international refer-
ence materials for the diagnosis and study of
transmissible spongiform encephalopathies (TSEs)
for validation of CJD and vCJD diagnostic proce-
dures and for the comparison of methods was first
discussed during a WHO Consultation held in 1999.
A WHO Working Group on International Reference
Materials for Diagnosis and Study of TSEs was
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established to identify needs and priorities for the
production of international reference materials and
development of a WHO repository. The develop-
ment of human brain-derived materials as candi-
date biological reference materials to compare the
sensitivity of assays for CJD and vCJD is now
under way. Four human brain-derived
homogenates have been prepared from:

• uninfected brain;
• sporadic CJD brain type 1 (sp1CJD);
• sporadic CJD brain type 2 (sp2CJD); and
• variant CJD brain (vCJD).

Thirteen international laboratories will characterize
these materials and work on in vitro assays of
PrPsc content. The brain samples which have been
provided for analysis cover all PrPsc types de-
scribed. These samples have also been distributed
to twelve laboratories to perform Western immuno-
blot tests according to agreed protocols. Informa-
tion from these activities will be fundamental in
confirming their suitability for development as
International Reference Materials. A WHO directed
study of the Terminology of Human PrPsc types and
subtypes is also being carried out to resolve the
current disparity in the literature on the existence of
distinct human PrPsc types associated with sporadic
or acquired CJD.

Results from the in vitro studies were analysed at a
meeting of the WHO Working Group on Interna-
tional Reference Materials for Diagnosis and Study
of TSEs in April 2002.  Results from laboratories
using different modifications of Western immunoblot
tests for detection and quantification of PrPsc and
other immunodetection techniques were also
compared and discussed. Candidate reference
materials will then be assayed for infectivity in a
variety of conventional and transgenic mice.

Because neither infectivity nor the presence of
PrPsc has been detected in human blood, it is not
clear whether blood or any component of blood can
provide a useful biological reference material.
Identification of candidate reference materials
suitable for calibrating spike preparations used in
process validation protocols for removal of PrPsc

and infectivity from blood is also under evaluation.

Ultimately, the materials described will be examined
by a range of diagnostic procedures enabling a
correlation to be made between in vitro and in vivo
information. The development and provision of well
characterized reference materials for comparison

will benefit public health internationally, and WHO
will offer these materials as calibrants to laborato-
ries seeking to optimize a variety of in vitro and in
vivo diagnostic procedures for TSEs.

Development of brain derived materials from cattle
with bovine spongiform encephalopathy (BSE) and
from sheep with both BSE and scrapie infections
will also be addressed in collaboration with the
Organisation International des Epizooties (OIE).
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WHO position on rabies vaccine
Rabies is a viral zoonoses carried by carnivores
and many bat species. Globally, in terms of human
disease, dogs represent the most important reser-
voir of infection. More than 2.5 billion people live in
regions where rabies is endemic and it is estimated
that each year at least 50 000 people die from
rabies and more than 10 million receive post-
exposure vaccination against the disease. Where
rabies is a public health issue, control of rabies in

Vaccines and Biomedicines
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dogs is an essential component. A combination of
initiatives, including vaccination of dogs with mini-
mum 80% coverage, is recommended.

More than 99% of all human deaths due to rabies
occur in tropical developing countries in Africa, Asia
and South America. Among human infections,
rabies is believed to be the tenth most common
cause of death. Once clinical symptoms have
occurred, the disease is almost invariably fatal.
However, reporting is often incomplete and the
estimated 50 000 deaths per year may be an
underestimate. India alone reports 30 000 deaths
per year, i.e. an annual incidence of approximately
3 deaths per 100 000 population. Annual incidence
of 0.01–0.2 deaths per 100 000 are reported from
Latin America. In Africa, 0.001 to 13 deaths per
100 000 are reported However, rabies is grossly
under-reported in many countries.

Although all age groups are susceptible, rabies is
more common in people aged under 15 years, with
30%–50% post-exposure treatments given to
children aged 5–15 years, the majority being male.
The most severe injuries such as multiple head
and/or neck bites have the shorter incubation
period and tend to occur in the youngest children.
Since many of these exposures are never reported,
it is likely that there is a high proportion of young
children dying from undiagnosed rabies.

Rabies is currently an incurable disease. Antiviral
agents, interferon and massive doses of rabies
immune globulin have been used to treat human

cases, but seem only to prolong the clinical course
without affecting fatality. However, post-exposure
treatment initiated at an early stage using rabies
vaccine in combination with rabies immunoglobulin
may be 100% effective in preventing death. Given
preemptively, modern rabies vaccines produce an
antibody response in over 99% of vaccinees. In the
United States, more than 50 000 doses have been
given to persons at increased risk of rabies, and not
a single case has been reported among these
recipients.

Pre-exposure vaccination is recommended for all
individuals at increased risk of contracting rabies,
either by nature of their residence or occupation, or
when travelling to rabies enzootic areas. In such
areas children aged 5–15 years are at particular
risk of exposure to rabies virus.

Vaccine types
The human diploid cell rabies vaccine was intro-
duced in 1967 and is regarded as the gold standard
for rabies vaccines. However, the more recently
developed and less expensive purified chick em-
bryo cell vaccine and purified Vero cell rabies
vaccine have comparable characteristics. They are
all lyophilized and must be reconstituted. The
potency of all cell-derived vaccines is assessed
using a National Institutes of Health test and the
WHO requirement is potency of at least 2.5 IU per
intramuscular dose.

Human diploid cell rabies vaccines are based on
the Pitman-Moore L503 strain or, in one case, the
Flury strain of rabies virus. Human diploid cell

WHO position on new vaccines

Vaccines for large-scale public health use should:

• meet quality requirements as defined by WHO;

• be safe and have a significant impact against the actual disease in all target populations;

• be easily adapted to schedules and timing of the national childhood immunization programmes if
intended for infants or young children;

• not interfere significantly with the immune response of other vaccines given simultaneously;

• be formulated to meet common technical limitations i.e. in terms of refrigeration and storage
capacity;

• be appropriately priced.

Vaccines and Biomedicines
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rabies vaccines have been given to more than 1.5
million people worldwide. Its protective efficacy in
situations of heavy exposure has been shown in the
Islamic Republic of Iran where none of 45 persons
who received post-exposure treatment with this
vaccine developed rabies following severe bites by
rabid dogs or wolves.

The purified Vero cell rabies vaccine contains the
Wistar strain of the virus, but with the Vero cell line
as substrate. Clinical studies with the purified Vero
cell vaccine show neutralizing antibody responses
both after primary and secondary immunizations
that are fully comparable to those seen after vacci-
nation with the human diploid cell vaccines. In
Thailand, post-exposure treatment using purified
Vero cell vaccine and rabies immune globulin has
been shown to be protective.

Purified chick embryo cell rabies vaccine is pre-
pared from inactivated rabies virus of the Flury
LEP-25 strain. No clinically important differences
were observed when this vaccine was evaluated
together with human diploid cell vaccines in studies
on post-exposure protection of animals and hu-
mans and in pre-exposure immunogenicity studies.
More than 30 million doses of the purified chick
embryo cell vaccine have been administered world-
wide.

Adverse reactions
Although associated with mild and transient reac-
tions, all the cell-derived rabies vaccines are con-
sidered safe. With human diploid cell vaccines,
which are most thoroughly investigated, pain,
erythema and swelling or itching at the injection site
occur among 30%–74% of the recipients. Systemic
reactions involving headache, nausea, abdominal
pain, muscle aches or dizziness are reported
among 5%–40% of vaccinees, and allergic edema
in 0.1%, One study reports fever among 3.6% of
recipients of the human diploid cell vaccine. Sys-
temic allergic reactions characterized by general-
ized urticaria accompanied in some cases by
arthralgia, angioedema, fever, nausea and vomiting
have been reported. They are uncommon in per-
sons receiving primary vaccination, but have oc-
curred in up to 6% of persons receiving a booster
dose, with onset after 2–21 days.

These reactions have been shown to follow the
development of 1gE antibodies to beta-propiolac-
tone altered human serum albumin in the vaccine
(beta-propiolactone is used as an inactivating
agent). According to the manufacturers of purified
Vero cell rabies vaccine and purified chick embryo
cell vaccine, allergic reactions are very rare after
both primary and booster doses with these vac-
cines.

Studies on the purified Vero cell rabies vaccine
report local and general reactions in 10.6% and
complaints of mild to moderate reactions in 7% of
post-exposure treatment patients. Also, among
intradermal or intramuscular recipients of this
vaccine, low-grade fever was the only significant
systemic event, occurring in 8% of all subjects and
most frequently following intramuscular vaccination.
In the same study, pruritus at the injection site was
the only significant local reaction. Among 88
healthy adults receiving a total of 292 doses of
purified chick embryo cell vaccine, 16.4% reported
local side effects, whereas 15.1% reported general
symptoms.

Other cell-derived vaccines
In the United States the Kissling rabies strain has
been adapted to replicate in lung fibroblasts of fetal
rhesus monkeys. The resulting vaccine, which is
given according to the same pre- and post-expo-
sure schedules as the human diploid cell vaccine, is
considered equally effective and cause less allergic
reactions. In Japan, a vaccine type similar to the
purified chick embryo cell vaccine, but based on the
Flury HEP strain, has reached limited distribution.

Pre-exposure schedule
Intramuscular doses of 1 mI or 0.5 mI, depending
on the vaccine type, given on days 0, 7 and 28.
Major vaccine manufacturers recommend 1 booster
dose after 1 year, and to ensure protection in
persons at continued risk, booster vaccinations
every 5 years, or ideally, at intervals dictated by
regular testing for antirabies antibodies (titres ~0.5
IU/mI required for protection). On the other hand,
studies with the human diploid cell vaccine and the
purified Vero cell rabies vaccine have shown that
10 years after a pre-exposure series followed by a
single booster dose after 1 year, more than 96% of
the vaccinees still have neutralizing antibodies
against rabies virus.

Vaccines and Biomedicines
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Post-exposure schedule
Vaccination with or without rabies immune globulin
depends on the type of contact with the rabid
animal. Types of contact are defined as:

• category I — touching or feeding animals, licks on
the skin;

• category II — nibbling of uncovered skin, minor
scratches or abrasions without bleeding, licks on
broken skin;

• category III — single or multiple transdermal bites
or scratches, contamination of mucous membrane
with saliva from licks.

For category I, no treatment is required, whereas
for category II immediate vaccination and for cat-
egory III immediate vaccination and administration
of rabies immune globulin are recommended in
addition to immediate washing and flushing of all
bite wounds and scratches. Depending on vaccine
type, the post-exposure schedule prescribes intra-
muscular doses of 1 mI or 0.5 ml given as 4–5
doses over 4 weeks. For rabies-exposed patients
who have previously undergone complete pre-
exposure vaccination or post-exposure treatment

with cell-derived rabies vaccines, two intramuscular
doses of a cell-derived vaccine separated by 3 days
are sufficient. Rabies immune globulin treatment is
not necessary in such cases. The same rules apply
to persons vaccinated against rabies who have
demonstrated neutralizing antibody titres of at least
0.5 IU/ml.

Only the cell-derived vaccines that meet WHO
requirements regarding safety, potency and efficacy
for this application may be considered for intrader-
mal use. Although rabies vaccines are usually
administered under qualified medical supervision,
field experience from routine infant immunization
programmes with other intradermally injected
vaccines highlights the potential difficulties in
assuring proper delivery. This emphasizes the need
for appropriate staff training to ensure correct
storage, reconstitution and injection. Provided that
a correct sterile technique is used, the remaining
doses may be kept in the vial at 2–8 °C and used
for another patient within 6 hours after reconstitu-
tion.

Reference: Weekly Epidemiological Record, 77:109–112
(2002).

Vaccines and Biomedicines
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Safety Information

WHO international drug monitoring:
cerivastatin and gemfibrozil
Cerivastatin was first approved for use in the United
Kingdom in 1997 and was authorized in all Euro-
pean Union countries through the mutual recogni-
tion procedure. Subsequently, it was approved for
use in at least 16 other countries throughout the
world.

Between 1997 and 2000, a total of 549 cases of
rhabdomyolysis in association with cerivastatin had
been reported to the WHO Collaborating Centre for
International Drug Monitoring and in 1999 a signal*
was issued concerning an association between
cerivastatin, myopathy and rhabdomyolysis. In
November 1999 in the USA, and in March 2000 in
Canada, the prescribing information was changed
to include a contraindication for the combined use
of cerivastatin and gemfibrozil. A similar action was
taken in Australia in February 2001, and a warning
was issued to alert prescribers to the possibility of
rhabdomyolysis with all statins. However, it was not
until June 2001 that Europe-wide regulatory action
was taken to contraindicate the combined use of
cerivastatin and on 8 August 2001 the manufacturer
voluntarily withdrew cerivastatin (Lipobay®) from
the market because of the increased risk of rhab-
domyolysis associated with its use, particularly
when used in combination with one of the fibrates,
gemfibrozil (Lopid®).

The WHO Collaborating Centre for International
Drug Monitoring carried out a preliminary assess-
ment of cerivastatin using the WHO international
data. This data is collected from 67 countries
throughout the world and the database currently
contains over 2.7 million adverse drug reactions.

The analysis was based on the concept that the
positive and negative effects of drug action can be
reduced to similar terms to allow comparison. No
data on effectiveness were considered. All similar

drugs used for the reduction of cholesterol were
included and the analysis considered their safety
profile. However, the comparison included only the
most frequently reported and the most serious
adverse drug reactions (ADRs).

Material and methods
Reports of all the statin drugs in the Anatomical
Therapeutic & Chemical classification (ATC) group
C10AA (and gemfibrozil) (1) were selected from the
WHO database. International Monitoring Service
(IMS) Health sales figures for the same drugs
worldwide and from similar countries were used.
IMS does not have data from the Netherlands, Iran,
Costa Rica and Croatia, but these countries contrib-
ute a relatively very small number of ADR reports.
Data were provided by the manufacturer for the
years 1989–2000. IMS data is difficult to obtain
prior to that date and therefore misses the launch of
the first statin on the market by two years. The IMS
data was converted to million patient years and,
since the mean dosages equate closely with dos-
age forms, were used as a rate denominator in all
subsequent work.

Table 1— Sales denominators

Drug name Million Patient Years

atorvastatin 22.49

cerivastatin 3.92

fluvastatin 8.44

lovastatin 20.51

pravastatin 46.55

simvastatin 44.97

Also, IMS data on co-prescription with statins and
gemfibrozil and fibrates. Age and gender break-
downs of statin prescriptions in the USA were
provided by the manufacturer.

All critical ADR terms associated with the statins,
irrespective of frequency of reporting, were in-

* A signal is defined as reported information on a possible
causal relationship between an adverse event and a drug,
the relationship being unknown or incompletely docu-
mented previously.
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spected by a clinician who selected the ADR terms
with the most serious clinical import with regard to
possible lethal outcome or permanent disability.
They were then grouped, resulting in 13 ADR
groups:

• Disseminated intravascular coagulation
• Neuroleptic malignant syndrome
• Cardiomyopathy
• Anaphylactic shock
• Death
• Serious hepatic damage
• Rhabdomyolysis
• Pulmonary fibrosis
• Stevens-Johnson syndrome
• Renal failure
• Myopathy
• Pancreatitis
• Serotonin syndrome

Analyses of data
Raw reports were analysed by drug and by extent
of drug use (where described as ‘suspected’ or
‘interacting’) and serious ADR group. Because of
the small numbers, anaphylactic shock, dissemi-
nated intravascular coagulation and neuroleptic
malignant syndrome were not considered further.
Within the context of spontaneous reporting and its
uncertainties, the drugs have qualitatively similar
profiles.

There are, however, some quantitative differences
for consideration. When the rates are above one
per million patient years, the rates which stand out
are: cardiomyopathy, myopathy, renal failure,
rhabdomyolysis and death with cerivastatin: and
myopathy for lovastatin. This all suggests that a
concentration on the issue of rhabdomyolysis,
myopathy and renal failure is reasonable in com-
paring and differentiating the safety profiles of the
drugs. Proceeding from the above, the data was
further analysed to see if there were possible
reasons for disproportionate reporting with cerivas-
tatin, lovastatin and muscle and renal ADRs.

The  total raw reporting numbers and rates were
analysed by year. As noted above, the first two
years for lovastatin and simvastatin are excluded.
Reporting numbers for all drugs show an increase

from 1995, covering the period of cerivastatin
launch. This might suggest some sensitization to
reporting ADRs in general. The reporting rate for
cerivastatin starts very high and diminishes rapidly:
a pronounced Weber effect*. There is therefore
probably both general over-reporting for cerivastatin
combined with the Weber effect to consider when
comparing with drugs longer on the market. In this
respect it is noteworthy that the total reporting rates
for lovastatin and simvastatin were similarly high at
the beginning of their marketing.

Considering only the reporting rates of rhabdo-
myolysis, the rate for rhabdomyolysis and cerivas-
tatin is clearly much higher than for the other drugs
and goes contrary to the Weber effect for the total
reporting rates. This suggests ongoing concern
over this reaction, although this might be induced
by the warnings given by the manufacturers. Fur-
thermore, the term rhabdomyolysis was not avail-
able for use before 1992 in WHO-ART (2) and 1995
in the US FDA COSTART (3). Prior to these dates,
it is likely that most reports were coded either as
myopathy or as renal failure depending on the
clinical presentation.

The myopathy group rates with cerivastatin do
follow the Weber curve for the total reporting rate.
The high rate of myopathy reports with lovastatin in
the early years, particularly considering the large
number of deaths reported with that drug and
myopathy, may well be explained by miscoding and
by including the more life-threatening rhabdomyo-
lysis in with the more general myopathy group. If
this is true, and bearing in mind all the pointers
mentioned above, lovastatin may also have an
associated rhabdomyolysis rate in a similar range
to that of cerivastatin.

An analysis was also made of the more limited
numbers of WHO reports with accurately recorded
dates, to determine the time from start of drug use
to onset of rhabdomyolysis. It seems clear that the
time to onset is shorter and more confined with
cerivastatin as compared with the others. This data,
whilst having limitations, suggests that early moni-
toring for muscle injury might be a practical way to
limit much of the damage with the statins, and
particularly, cerivastatin.

An interaction with gemfibrozil and statins, particu-
larly cerivastatin, has already been signalled and a
new interaction seems possible with concomitant
use of clopidogrel. Gemfibrozil is prescribed con-
comitantly with cerivastatin in 0.03%–1.5% of all

* This phenomenon was first described by Dr. Peter
Weber denoting the combined effects of rapid uptake in
the use of, and interest in, a new drug leading to a high
rate of reporting which can make comparisons with older
drugs with stable reporting misleading.

Safety Information
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cerivastatin prescriptions in 16 major countries,
except for Argentina, where the percentage was
3.94. The corresponding figures for all other fibrates
are 0.37%–5.93%. The co-prescription figures for
the other statins are in the same range. Neverthe-
less, 302/546 (55%) of all cerivastatin rhabdomyo-
lysis cases recorded gemfibrozil as a concomitantly
used drug. This disproportionate use suggests a
strong interaction between the drugs, as has al-
ready been signalled. There is a much clearer
disproportion with the cerivastatin/gemfibrozil
combination compared to the other statin combina-
tions with rhabdomyolysis, death, myopathy, myosi-
tis and acute renal failure/renal failure. The dispro-
portion seen in relationship to hepatic failure is
based on a single case of the combination. Lovas-
tatin has a similar pattern, but less striking, except
for renal failure, which is also strongly dispropor-
tionate. Atorvastatin shows a clear disproportion-
ality as regards rhabdomyolysis, but not with the
other terms/groups. The remaining statins fall in
between.

Clopidrogrel is also reported as a concomitant drug
where cerivastatin was suspected of having caused
rhabdomyolysis in 20 cases (out of 45 total reports
of these two drugs in combination). Since the co-
prescription of clopidogrel and cerivastatin is about
0.25%, there again seems to be a good case to
consider a strong interaction between the drugs.

Whilst doses of drugs used are not reported to
WHO frequently enough, 6/24 (25%) cases of
rhabdomyolysis — where the dose was reliably
known — were on doses 0.4 mg or higher of ceriv-
astatin excluding cases of monotherapy, as op-
posed to 4/13 (31%) when used as monotherapy —
no other statins, nor gemfibrozil were mentioned.
This is a weak suggestion that higher doses are
more likely to be related to rhabdomyolysis when
cerivastatin is used alone and needs further consid-
eration using primary data.

In summary, there is evidence that the other statins
interact with gemfibrozil, but the disproportion
between the reported combination rate compared to
the proportion of prescriptions suggests a much
lesser effect as compared to cerivastatin. This, and
preliminary findings on clopidogrel, and limited dose
information, suggests that cerivastatin might be
particularly sensitive to drug interaction when
rhabdomyolysis is the clinical endpoint.

Another factor relating to drug use is whether there
is a disproportion in the basic demography of
patients for whom the drugs are prescribed and for
those who have rhabdomyolysis. A breakdown of
the age and gender from the USA IMS data was
carried out. From this, it appears that lovastatin has
relatively more prescriptions in patients over 65.
Fluvastatin is the only drug with a greater propor-
tion of older males as compared with females. A
breakdown of age and gender of the WHO ADR
reports from the USA shows that cerivastatin has
the highest ratio of older (>65 yr.) females to males
(1:0.69) and the greatest disproportion between
older males taking the drug (36% men) and those
taking the drug and having rhabdomyolysis (70%
men). Slightly more men than women take the
statins as a whole but this is not true of fluvastatin
nor, more strikingly, for lovastatin ( males 41% :
females 54% and 5% unknown).

It is possible therefore that rhabdomyolysis is more
a problem of older patients, particularly seen in
older males prescribed cerivastatin. If this is true,
then there are relatively more patients in that group
taking cerivastatin who are potentially at risk.
Lovastatin is, relatively, the most highly used drug
in older patients, particularly women, and relatively
fewer patients over 65 years were reported with
rhabdomyolysis. Thus, considering that older
patients take the statins, cerivastatin seems particu-
larly a problem for older men.

Conclusions

1. There is a similarity between the safety profiles
of all the statins qualitatively for serious suspected
adverse reactions and for the more frequently
reported cases.

2.  Based on an analysis of spontaneous reports
there appears to be a strong link between cerivas-
tatin and rhabdomyolysis and renal failure (possi-
bly related) which is quantitatively greater than
with the other statins.

3. Since cerivastatin is the most recently marketed
this may increase the overall reporting rate com-
pared with contemporary reporting with the other
statins, but:

• The Weber effect is not a full explanation for
rhabdomyolysis reporting, and

Safety Information
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• The availability of rhabdomyolysis as a used
term dates from the mid 1990s and probably
results in lower numbers of reports of rhab-
domyolysis with other drugs, particularly lovas-
tatin.

4. Reports of myopathy are high for lovastatin after
the first years of launch. An association with
deaths suggests misclassification of rhabdomy-
olysis.

5. Disproportionality of the combination cerivastatin/
gemfibrozil and cerivastatin/clopidogrel against
their use strongly suggests interaction.

• This almost entirely affects muscle ADRs.

• This effect of the combination is not seen as
strikingly with the other drugs, though it is
obvious with lovastatin.

6. Disproportionality of cerivastatin reports of rhab-
domyolysis and its use in older men suggests
they may be a risk group. Lovastatin is relatively
highly used in older patients and may be less
likely to cause rhabdomyolysis in this group, but:

• The coding with lovastatin and rhabdomyolysis
may be an issue here, giving a falsely low rate
and,

• Lovastatin has been on the market for a long
time and there may be a depletion of suscepti-
ble effect.

There is a clear signal for a link between cerivasta-
tin and rhabdomyolysis, and strongly, but not
exclusively, linked to interaction (with gemfibrozil
and clopidogrel). The statins have this reaction and
interaction in common, and time on the market,
warnings, and coding issues may have artificially
elevated reporting of the problem with cerivastatin
relative to the other statins.

Consideration should be given to the statins as a
whole when switching from cerivastatin is likely to
occur. Particular attention should be paid to lovas-
tatin and its safety profile. Reasonable clinical
monitoring of the first two months of treatment
could very well reduce the serious impact of rhab-
domyolysis, particularly with cerivastatin.
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International Conference on
Harmonization (ICH):
pharmacovigilance activities
The International Conference on Harmonization of
Technical Requirements for the Registration of
Pharmaceuticals for Human Use (ICH) was estab-
lished in 1990 to improve the harmonization of
developing and registering new medicinal products
in Europe, Japan and the United States, in order to
make these products available to patients with a
minimum of delay. ICH is a joint initiative involving
both regulators and industry as equal partners in
the scientific and technical discussions of the
testing procedures which are required to ensure
and assess the safety, quality and efficacy of
medicines.

The focus of ICH has been on the technical require-
ments for medicinal products containing new drugs.
The vast majority of those drugs and medicines are
developed in Western Europe, Japan and the
United States of America and therefore, when ICH
was established, it was agreed that its scope would
be confined to registration within those three re-
gions. WHO is an observer at the ICH meetings,
representing the interests of non-ICH countries.

To date, ICH has produced more than 45 guide-
lines; most of which focus on detailed technical
requirements to evaluate quality, safety and effi-
cacy of products before they are authorized for the
market in the three regions.

Safety Information
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Postmarketing as a new objective
In addition to the initial objectives, the fifth ICH
meeting held in Tokyo in May 2001 identified post-
marketing surveillance as one of the future objec-
tives for the forum.

Three topics were identified as being possible for
harmonization in ICH guidelines and were dis-
cussed in depth during an informal meeting of the
ICH in Brussels in February 2002:

• Periodic Safety Update Report (PSUR);
• Case Management Practices; and
• Rollout of New Drug Products.

The WHO International Drug Monitoring Pro-
gramme and its collaborating centre, the Uppsala
Monitoring Centre, provide an independent and
global perspective on drug safety. WHO made
several interventions at the meeting on
pharmacovigilance activities and how these can
impact on the ICH.

1. Periodic Safety Update Report (PSUR)
The ICH guideline, Periodic Safety Update Reports
for Marketed Drugs, (Topic E2C) was developed
based on the final report of the Council for Interna-
tional Organizations of Medical Sciences (CIOMS)
Working Group and finalized in the year 1996 to
harmonize the frequency of submission and content
of safety updates, to avoid duplication of effort and
to ensure that important safety data are submitted
with consistency to regulatory authorities. Although
this guideline describes the format and content of
PSUR, there are regional differences in the imple-
mentation and utilization of PSUR which pose
regulatory challenges. It is therefore urgent to
harmonize the development of the PSUR guidance
so that all regions may adopt similar reporting
procedures in terms of frequency of reporting,
quality of contents, etc. This would allow more
harmonized regulatory control of drug products.

2. Case reporting
Extension of the ICH guideline on Clinical Safety
Data Management: Definitions and Standards for
Expedited Reporting (Topic E2A) to postmarketing
should include the proposals contained in the
CIOMS V report that addresses the current chal-
lenges in pharmacovigilance with some pragmatic
solutions. Emphasis should be laid on quality and
not the quantity of reports generated and a harmo-
nized core data sheet should be employed  to
distinguish between the expected and the unex-
pected  adverse reactions with a product.

3. Safe rollout of new drug products
Safety concerns during the early phase of global
marketing of new drug products should be ad-
dressed to improve product and public safety.
Guidance on study design (criteria for postmarket-
ing commitments) including postmarketing studies,
based on pre-marketing data, should be explored.
Safety studies on suspected safety issues at the
time of authorization (for example, drug interaction
information, paediatric information) should be dealt
with in a careful rollout phase that would include
risk communications/interactions with health profes-
sionals.

A report of this discussion was received by the
Steering Committee of the ICH. It  agreed to launch
two new topics: the development of a further guid-
ance on Periodic Safety Update Reports (PSURs),
which will be an addendum to the existing E2C
guideline, and a guidance on Good Case Manage-
ment Practices which will be a follow-up of the E2A
guideline. Both are expected to be reviewed in draft
form at the next meeting in Washington DC in
September 2002. Further discussions are also
planned on a third item: Early Phase Postmarketing
Vigilance.

The COX-2 inhibitors
COX-2 inhibitors were initially heralded as a break-
through class of drugs. However, concerns have
been expressed about cardiovascular toxicity (1).
The issue has potential implications for physicians
and patients far beyond this class of drugs. In
Canada, celecoxib (Celebrex®) became available
on prescription in early 1999.

The Therapeutics Letter of the University of British
Columbia (http://www.ti.ubc.ca) contains an assess-
ment and synthesis of publications concerning
COX-2 inhibitors up to November 2001. The accu-
racy of the information contained in Therapeutics
Letter No 43 was maintained by extensive literature
searches and verification by both the authors and
the editorial board. In addition it was submitted for
review to 120 experts and primary care physicians
in order to correct any identified shortcomings or
inaccuracies and to ensure that the information is
concise and relevant to clinicians. The assessment
is summarized below.

What is the presumptive therapeutic
advantage of COX-2 selective NSAIDs?
The COX-2 inhibitors have been successfully
marketed based on the presumption that the main

Safety Information
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mechanism by which nonselective NSAIDs cause
gastrointestinal (GI) ulcers is inhibition of COX-1.
Based on this hypothesis, drugs that selectively
inhibit COX-2 enzymes will have similar anti-inflam-
matory activity with less GI toxicity. Short-term
randomized clinical trials, in which all patients
underwent endoscopy, showed fewer cumulative
gastroduodenal erosions and ulcers with the COX-2
inhibitors (9–15%) than with nonselective NSAIDs
(41–46%) (2).

Regulatory authorities judged this surrogate out-
come insufficient to prove that COX-2 selective
inhibitors were better than nonselective NSAIDs in
terms of the life-threatening complications of
NSAIDs: ulcers complicated by GI bleeds, perfora-
tions and obstructions. Thus the monographs of
celecoxib, rofecoxib (Vioxx®) and meloxicam
(Mobicox®) include the same warnings of the risk of
GI toxicity as all other NSAIDs.

What was the objective of the CLASS
and VIGOR comparative trials?
With the objective to demonstrate a reduced inci-
dence of complicated ulcers with COX-2 inhibitors,
the manufacturers of celecoxib and rofecoxib
conducted two large randomized clinical trials, the
CLASS and VIGOR trials. Major findings of these
trials were published in 2000 (4, 5). In February
2001, The Therapeutics Letter No. 39 summarized
the most important outcome data from the pub-
lished reports. Shortly after circulation of Letter No.
39, the FDA published a complete review of the
CLASS and VIGOR trials on their website (6),
leading to a different interpretation of the overall
safety of this class of drugs (9).

What do the FDA data tell us?
The FDA data reveal that the CLASS study as
published (4), and summarized in Letter 39, re-
ported only the first six months of data from two
trials of longer duration. One of the trials was a 15-
month trial comparing celecoxib with ibuprofen and
the other was a 12-month trial comparing celecoxib
with diclofenac. Both the six-month and full trial
data are provided in the FDA review (6). The pub-
lished VIGOR trial duration and GI outcome data
are the same as that found on the FDA website, but
the FDA report is more complete and provides
overall serious adverse event data (8).
As pointed out in Therapeutics Letter 42, total
serious adverse events (SAEs) provide essential
information about both harm and benefit. SAEs
include death, hospitalization or extension of hospi-
talization and any life-threatening event or serious

disability. In the case of NSAIDs, complicated
ulcers represent one of the SAEs.

Why do COX-2 inhibitors increase
serious adverse events?
The reason for the increased incidence of serious
adverse events with the COX-2 selective inhibitors
cannot be completely answered from the available
FDA data. SAEs are more completely reported in
the FDA VIGOR report than the FDA CLASS report.
Myocardial infarction (RR=4.9 [1.7-14.3],
ARI=0.4%, NNH=250) and adjudicated thrombotic
cardiovascular events (RR=2.38 [1.39-4.00],
ARI=0.6%, NNH=167) are increased with rofecoxib
as compared to naproxen (1, 8). The reason why
COX-2 inhibitors might increase thrombosis is
discussed (1). However, none of the reported
individual or combined outcomes explain the overall
1.0–1.9% absolute risk increase of other serious
adverse events associated with either celecoxib or
rofecoxib.

Before making a claim of a safety benefit over a
comparator, the total percent SAEs should be less
than that observed with the comparator. For exam-
ple, rofecoxib as compared to naproxen reduced
complicated ulcers (ARR=0.5%) leading to a claim
of a safety benefit, but the magnitude of this benefit
is outweighed by the harm associated with
rofecoxib in terms of other SAEs (ARI=1.9%).

What about less serious outcomes?
In the VIGOR trial, symptomatic ulcers were re-
duced with rofecoxib as compared to naproxen, and
withdrawals due to adverse events were the same
in both groups. The complete data for symptomatic
ulcers in the CLASS trial are as follows: 0.65% of
patients treated with celecoxib and 1.0% of patients
on other NSAIDs had symptomatic ulcers (RR=0.63
[0.39-1.03]). Interpretation of this trend is compli-
cated by the fact that fewer patients in the celecoxib
group (3.4%) underwent endoscopies as compared
to patients treated with the other NSAIDs (4.9%;
RR=0.70 [0.57-0.87]).

The decrease in withdrawals due to adverse events
with celecoxib at 6 months (4) was also seen in the
full trial: 22.4% of celecoxib patients and 24.6% of
patients on other NSAIDs withdrew due to adverse
events (RR=0.91 [0.84-0.98], ARR=2.4%,
NNT=42). This finding predominantly reflects a
higher incidence of withdrawals due to GI symp-
toms and increase in hepatic enzymes in patients
treated with diclofenac.

Safety Information
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Conclusions

• Based on FDA data from the CLASS and VIGOR
studies, COX-2 selective inhibitors are associated
with an increased incidence of serious (life-threat-
ening) adverse events as compared to nonselec-
tive NSAIDs.

• Published versions of the CLASS and VIGOR
trials focused on GI events and failed to report
other serious adverse events fully.

• In the interests of public safety, serious adverse
event rates from all trials must be published.
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Amiodarone and pulmonary toxicity
Amiodarone (Aratac®, Cardinorm®, Cordarone X®)
is an anti-arrythmic agent for the treatment of
severe cardiac arrhythmia. The Australian Adverse
Reactions Advisory Committee (ADRAC ) regularly
receives reports of suspected adverse reactions to
amiodarone; in the year 2000 there were 61 re-
ports, and in 2001 there were 74 reports, including
5 deaths.

Since 1981, there have been 31 reports to ADRAC
of deaths in association with amiodarone use, 17 of
which have involved pulmonary events (pulmonary
fibrosis 8, pulmonary infiltration 5, pneumonitis 2,
pulmonary effusion 1, respiratory failure 1).  Al-
though commonly insidious in onset, amiodarone-
induced pulmonary toxicity may develop rapidly.
For this reason, the lowest effective dose should be
used, and patients should be instructed to report
any dyspnoea or nonproductive cough (1). Amio-
darone also has other toxicities including hepato-
toxicity which can cause cirrhosis and hepatic
failure, cardiovascular effects including bradycardia
and tachycardia, skin reactions including photosen-
sitivity and discoloration, neurotoxicity including
ataxia and peripheral neuropathy, as well as both
corneal deposits, hyper- and hypothyroidism.

Amiodarone has unique properties for the treatment
of difficult cardiac arrhythmias and its use is in-
creasing (2). It is particularly important for prescrib-
ers and patients to be aware of the risk of pulmo-
nary toxicity and the presence of dyspnoea or
cough should be investigated immediately.
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Alendronate: link with pancreatitis?
Six case reports of pancreatitis associated with
alendronic acid have been received by the Cana-
dian Adverse Drug Reaction Monitoring Program
(CADRMP) between December 1995 and August
2001. However, it is difficult to establish a causal
relationship because the case reports contain
limited data.

One report describes a patient receiving alendronic
acid monotherapy for 13 days when pancreatitis
developed. The complication resolved after discon-
tinuation. In the remaining case reports, the onset
of symptoms of pancreatitis after initiation of
alendronic acid therapy ranged from 48 days to
several years (data not provided for 2 patients), and
the patients were elderly and female where such
data were provided. One death occurred and was
reported to be possibly drug related. Continued
reporting of other suspected cases of alendronic
acid-associated pancreatitis is needed to assist in
further assessment of this possible adverse drug
reaction.

Reference: Canadian Adverse Drug Reaction Newsletter
12(1): 2–3, January 2002.

Endocrinotoxicity induced by
Coriandrum sativa: a case report
Ebrahim Zabihi and Mohammad Abdollahi,
Drug and Poisoning Information Center (DPIC),
Food and Drug Organization, Ministry of Health &
Medical Education, Islamic Republic of Iran

A 28 year old woman had taken an extract of
Coriandrum sativa leaves and branches (200 ml of
about 10% aqueous extract for 7 executive days) to
augment lactation to breastfeed her 10-month-old
infant. After 7 days she was admitted to the hospital
with severe diarrhoea and stomach pain. The
patient had no significant serum or urine test
changes and recovered after common palliative
therapy.  Fifteen days later the patient came back
complaining of skin darkness, depressed mood and
loss of body fluids and amenorrhoea, which was
diagnosed as an adrenal dysfunction. The patient
said that she did not have any history of such a
condition. The patient received intramuscular
dexamethasone (4 mg/day) for 3 days then
continued with pred-nisolone tablet (5 mg/day) for
10 consecutive days. She also received oral

contraceptive for relief of her menstruation cycle
disturbances (spotting, oligomenorrhoea, dysmen-
orrhoea). After 10 days the patient was well and
healthy.

Based on the literature, coriander seeds have been
used as a herbal medicine (3 g/day) as  antispas-
modic and anticarminative (1, 2). Also its leaves
and small branches are used as a vegetable and
food supplement in Iran (3).
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Haemolysis after
consumption of Viola tricolor
Yasna Behmanesh and Mohammad Abdollahi,
Drug and Poisoning Information Center (DPIC),
Food and Drug Organization, Ministry of Health &
Medical Education, Islamic Republic of Iran

A case of hemolysis caused by ingestion of watery
extraction of Viola tricolor has been reported to the
Drug and Poisoning Information Center (DPIC) of
Tehran.

A 9-month-old infant with a history of glucose-6-
phosphate-dehydrogenase (G6PD) deficiency
received half a cup of boiled extract of Viola tricolor
(commonly called heartsease or wild pansy) by his
grandmother to relieve his rest-lessness. After one
hour the parents recognized that the infant was ill
and they transported him to the nearest hospital.
Physicians diagnosed moderate haemolysis and
started routine inter-ventions. After 24 hours, the
infant was healthy and had recovered.

Historically, Viola is known to be useful in the
treatment of skin problems such as eczema,
itching, impetigo, rashes, rosacea, pustular
eruptions and in the relief of urinary symptoms
such as cloudy foul-smelling urine, frequent,
profuse urination, bed wetting at night, and sharp
pains in the urethra. It has also been reported to be
helpful in treating children who are prone to
disobedience (1). It relieves cough and induce
diuresis (2).
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It seems that existence of saponins and methyl
ester of salicylic acid in the extract of Viola is the
cause of hemolysis in G6PD deficiency patients (3).
Also it contains volatile oil and anthocyanin,
flavonoid, phenolic glycosides and carotenoid
pigments (2).

This case suggests that the general public are not
aware of some adverse effects of herbal drugs and
indicates a need for improved information.
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Lipodystrophy syndrome
under-reported
Antiretroviral therapy (ART)-related lipodystrophy
syndrome is highly under-reported in Canada (1).
The case definition of lipodystrophy syndrome is
described as at least one metabolic abnormality
and at least one clinical feature, in addition to no
event or other serious condition, or the use of
anabolic steroids, glucocorticoids or immune modu-
lating agents within the three months before as-

sessment. Using this definition, four case reports of
ART-associated lipodystrophy syndrome were
identified from the Canadian Adverse Drug Reac-
tion Monitoring Program (CADRMP) database.

These case reports came from a total of 119 re-
ports of metabolic, nutritional or endocrine disor-
ders associated with antiretroviral agents. In addi-
tion, there were three cases of potential lipodystro-
phy syndrome and 13 cases of fat disorder. Of the
four cases of ART-associated lipodystrophy syn-
drome, three were associated with the protease
inhibitors indinavir, saquinavir and ritonavir, and the
remaining report was associated with stavudine.

Patients included three men and one woman, aged
between 33–56 years. The clinical features of
lipodystrophy syndrome included lipodystrophy (2
patients), fat disorder (2) enlarged abdomen (1).
Metabolic abnormalities included hyperglycaemia
(2), hypertriglyceridaemia (2) and diabetes mellitus
(1). The article points out that the prevalence of
lipodystrophy syndrome during highly-active antiret-
roviral therapy has been reported to be between 17
and 84%. As the incidence of lipodystrophy syn-
drome is therefore clearly under-reported, Health
Canada has implemented a project to promote the
reporting of adverse drug reactions in patients with
HIV infection.

Reference: Canadian Adverse Drug Reaction Newsletter
12(1): 3–4, Jan 2002.
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*Spontaneous monitoring systems are useful in detecting signals of relatively rare, serious and unexpected adverse
drug reactions. A signal is defined as "reported information on a possible causal relationship between an adverse event
and a drug, the relationship being unknown or incompletely documented previously. Usually, more than a single report
is required to generate a signal, depending upon the seriousness of the event and the quality of the information". All
signals must be validated before any regulatory decision can be made.
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Current Topics

Progress in pharmacogenetics
and pharmacogenomics*
Recent progress in unravelling the secrets of the
human genome has led to increased knowledge of
genetics in many fields of medicine and supports
the promising development of two new branches of
science – pharmacogenetics and pharmaco-
genomics. Pharmacogenetics refers to the study of
DNA sequence variation as it relates to differential
drug response of individuals, i.e. the use of
genomics to determine an individual‘s response.
Pharmacogenomics refers to the use of DNA-based
genotyping in order to target pharmaceutical agents
to specific patient populations in the design of
drugs.

Pharmacogenetics — genetic factors affecting a
patient‘s response to drugs — promises to change
the way health care is practised. Increased under-
standing of genetic mechanisms responsible for
drug response, non-response and toxicity offers
new possibilities of meeting the needs of health
care systems and the demands made upon them.
For the individual patient, quality of life can be
enhanced by improved selection of the most effec-
tive drug at the appropriate dose. Although pharma-
cogenetic diagnostics will increase the cost of
health care initially, this is expected to be offset by
the savings made in reducing the occurrence of
unnecessary and inadequate drug use and adverse
drug reactions — in particular those which are dose
dependent. Getting the right drug at the right dose
to the right patient first time and avoiding a “try and
see” method will also reduce the number of visits to
the physician.

Application of pharmacogenetics to drug develop-
ment will also streamline the drug development
process. It affects both pre-clinical drug develop-
ment studies and, even more, clinical research.
With more focused stratification of patient groups it
is possible to make narrow, more specific indica-

tions. Such indications will apply to those diseases
having certain established and clearly measurable
features, such as multiple sclerosis.  Given that
such patient groups may not always represent
commercially attractive markets for the pharmaceu-
tical industry with current marketing paradigms,
strategies will have to be remodelled. The ability to
target patients more accurately, however, may
represent considerable commercial value within a
specific market sector, such as hypertensives.

Additionally, health care policies and structures
must ensure that any short-term budget constraints
are not allowed to take precedence over mid to
long-term benefits. To realize the potential of phar-
macogenetics, tailored communications and educa-
tional programmes will be necessary for key stake-
holders – patients, patient groups, health care
professionals, regulators, the health care industry
and the biotechnology, pharmaceutical and diag-
nostic industry, health care funding and reimburse-
ment organizations, governments and academia.
Pharmacogenetics is likely to be introduced accord-
ing to need, clinical validity and value, with re-
sources first being directed at diseases for which it
is vital to prescribe the right drug at the right dose
from the outset.

The practice of drug therapy is confronted with two
major problems: adverse drug reactions and non-
response to treatment. Adverse drug reactions
(ADRs) contribute substantially to morbidity and
mortality according to a recent meta-analysis (1).
To what extent pharmacogenetic factors are in-
volved in ADRs remains open to discussion be-
cause this aspect has not been addressed in clini-
cal studies. A substantial proportion of patients will
show no or insufficient response to drugs. For
instance, 15–25 % of patients are unresponsive to
ß-adrenoreceptor antagonists. The same holds true
for statins: at least 30% of patients show no lower-
ing of cholesterol levels.

In principle, there are three mechanisms responsi-
ble for genetic variability in drug response, non-
response and toxicity.

• Genetic polymorphism of proteins involved in the
biotransformation and transport of drugs following

*Summary of discussions at the CIOMS Working Group
Meeting on Pharmacogenetics and Pharmacoeconomics,
held from 11–15 September 2001 at the World Health
Organization, Geneva, Switzerland.
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administration of the same dose. Large inter-
individual differences in drug concentrations are
observed and, as a consequence, the intensity
and duration of drug action and ADRs will vary
substantially.

• Even if drug dose is individualized to achieve
identical plasma concentrations, substantial
variability in response will still be observed be-
cause concentrations at the site of action vary. It
is increasingly recognized that transfer in and out
of cells involves active transport. Moreover, vari-
able expression of drug metabolizing enzymes at
the site of action can modify drug response in
albeit identical plasma concentrations.

• Finally, the same concentration of a drug at the
site of action does not necessarily mean identical
response, because drug target mutations can
profoundly alter response.

Although examples show that pharmacogenetic
testing can assist in selecting the appropriate dose
for an individual patient, pharmacogenetics is still in
its infancy and the majority of those genes which
are of relevance to pharmacogenetics have not yet
been identified. Clinical trials are lacking to demon-
strate that pharmacogenetic testing can accomplish
the selection of the appropriate drug and dose for
the individual patient to achieve optimal therapeutic
response, avoid therapeutic failure and minimize
side effects and toxicity. With the rapid advances
being made in molecular genetics, these questions
will no doubt soon be answered. Pharmacogenetics
will also have implications for the use of drugs
among different ethnic groups. As a consequence
of differences in allele frequencies for polymorphic
enzymes or the occurrence of different mutations,
drug response and dose can differ among different
races. For obvious reasons, this has implications
for drugs developed for international use.

Health economics and pharmacogenetics
Pharmacogenetics will have an impact on society
as a whole. The better understanding of factors
governing individual drug response will facilitate a
more data-driven approach to drug prescribing and
may contribute to the distribution of financial re-
sources in the health care system in a more rational
way. Drugs may be prescribed to those who are
likely to derive the most benefit, while patients who
are likely to derive little therapeutic benefit from a
given drug or may experience a serious adverse
drug reaction can receive different medication or
non-therapeutic interventions, as appropriate.

In other words, the negative economic conse-
quences of ADRs are likely to be reduced. Target-
ing health care to those who will benefit the most
implies a more efficient use of health care expendi-
ture with better health outcomes, on average, for
those treated, and a freeing up of resources, includ-
ing manpower. The potential exists for the identifi-
cation of patients for whom current therapeutic
options do not provide an adequate risk/benefit
outcome, and therefore new therapies may be
needed to target these patients to meet their clinical
needs.

Pharmacogenetics and marketing
Experience with pharmacogenomics has already
taken place. For example, administration of
trastuzimab (Herceptin®), registered for the treat-
ment of breast cancer, requires that subjects are
tested to determine if their tumors express the Her2
gene. Response to the antibody is related to ex-
pression levels of Her2 (2). Only those women with
breast cancer who have a very active Her2 gene
may be treated (about 30% of all breast-cancer
cases), while women with low expression of Her2
do not benefit and should therefore not be treated.
Although the test does not determine the genotype,
this product does provide an example of how
understanding of a disease at the molecular level
and being able to identify patients who would
benefit from treatment, has enabled a focused drug
development strategy and has been a critical
component of successful regulatory approval.

Need to determine risk-benefit ratio
Clinical trial design, monitoring and pharmaco-
vigilance methodology have all become more
sophisticated over time. However, the ability to
more precisely determine the risk-benefit ratio of a
drug for an individual patient will be a major ad-
vance. During clinical trials, the risk-benefit ratio is
assessed only for those subjects entering the trial
and may not be a true reflection of the environment
in which the product will ultimately be prescribed.
There is a need to better define the drug response
pattern and, with this knowledge, facilitate the use
and safety monitoring of drugs to treat disease
more effectively. Since it is acknowledged that drug
interactions and especially adverse reactions can
be a significant cause of hospitalization, the inclu-
sion of drug response profiles in the prescribing
process will help reduce such admissions.

The genetic constitution of a patient is an important
factor explaining positive and negative reactions to
treatment. In future clinical trials, randomization
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according to genetic make-up will become as
important as age, sex, or ethnic affiliation.

Health care and pharmacogenetics
The main focus of pharmacogenetics will be on the
individual patient, who will benefit in the following
ways:

• Diagnosis and therapy will be individualized for
each patient.

• The clinician will have enhanced ability to predict
the benefit or value of treatment against the risks
of the drug for each individual patient.

• Enhanced ability to prescribe the most appropriate
drug at optimal dose — in terms of risk/benefit —
will lead to more effective treatment and poten-
tially fewer ineffective medicines. There will be a
reduced number of adverse events and overall
increased quality of life.

The limits of pharmacogenetics

Gene-dose effect
In the case of polymorphisms of drug metabolizing
enzymes there are no good data demonstrating that
patients will achieve the required plasma concen-
tration. The genotype is predictive only for patients
who are homozygous for loss of function alleles.
Better understanding of the genotype for dose
selection is needed of promoter mutations, muta-
tions of transcription factors, etc. No prospective
clinical studies have yet been undertaken to show
that pharmacogenetic testing can reduce toxicity
and improve drug response.

Ignorance by physicians of the existence of these
pharmacogenetic factors is a major problem. Al-
though there are good data to show that toxicity can
be avoided, genotyping is still the exception rather
than the rule in clinical practice.

Genotyping methods are still laborious and expen-
sive, but with rapid advances being made tests
should soon be available at reasonable cost. In-
creased availability of such tests may allow clinical
trials to be randomized on the basis of genotyping.

Conclusion
Advances in pharmacogenetics provide an opportu-
nity to improve rational prescribing. However, this
new specialty also brings challenges to health care
systems. It will be the responsibility of the innova-
tive pharmaceutical industry, in partnership with

health care providers, to develop new treatment
methods and provide evidence of their benefits.
Health care systems will need to integrate pharma-
cogenetics into health care and develop relation-
ship with industry to ensure development of future
treatments. Health care providers will need training
to understand and apply the new treatments in the
best way. The initial costs and challenges of imple-
menting pharmacogenetics need to be viewed as
an investment in health which will be off-set by
improvements in patient health and quality of life,
reductions in demands on the health care system
and value for money.

Future action
The second CIOMS Working Group meeting on the
impact of pharmacogenetics on drug development
to optimize benefit/risk ratio in pharmacotherapy
was held in February 2002 at the European Agency
for the Evaluation of Medicinal Products (EMEA) in
London, and included participants from the World
Health Organization, drug regulatory agencies, the
pharmaceutical industry and universities. The
following items were discussed:

• Terminology.

• Molecular knowledge of disease, drug action and
evolution in clinical practice.

• Optimizing benefit/risk ratio (and risk manage-
ment).

• New possibilities in therapeutics (e.g. individual-
ized medicine) and tools for physicians.

• Cost/economics of innovative pharmacogenetics
— who pays?

• Aspects of pre-clinical drug development.

• Understanding the genetic molecular basis for
serious adverse reactions.

• Facilitating global drug development through
identification of the genetic basis of drug action
and optimizing the benefit of new drugs.

• Improvements of existing (generic) therapies
("well-established drugs")

• Barriers to progress

• Case studies to Illustrate principles and basic
problems.

• Creation of a database of clinical trials using
pharmacogenetics.
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• Financial impact of new technology.

• Cost of adverse drug reactions.

• Regulatory perspectives (EMEA, FDA, MCA)

• Ethical implications.

• Implementation of knowledge and education of
stakeholders.

• Definition of data.

• Co-development of diagnostic tests.
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Internet sales and reimbursement
by insurance companies
A Bavarian health insurance company has recently
set up a contract with a Dutch internet pharmacy
shop and has advised its 1.8 million members to
order cheaper drugs via the internet. This would
enable the company to reimburse prescriptions at
lower cost than at a pharmacy and would also allow
patients to buy non-prescription drugs more
cheaply.

The insurance company faces strong opposition
from local pharmacies as well as state institutions.
The Bavarian Social Ministry has issued an order
from the State Insurance Agency trying to stop the
company accepting bills from the internet phar-
macy.

However, a “round table” of the German Health
Service, a body of health professionals and interest
groups which advises the Minister, came down in
favour of internet trade of pharmaceutical drugs —
against strong protests of pharmacists who fear
they will go out of business. Prescribed drugs may
now be refunded as long as patient information is
provided on the administration and side effects of
the drug, which must be delivered speedily to
customers homes. Drug safety and the nationwide
closed network of basic pharmaceutical care could
be at risk if local pharmacists have to compete with
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21

WHO Drug Information Vol. 16, No. 1, 2002

internet shops. However, the Bavarian insurance
group says that it has no doubts about the quality of
the products available for German customers as
well as the medical counselling provided by the
internet pharmacy via a free hotline on the internet.

The insurance company says that customers
appreciate the lower costs, which are about 20%
below average for drugs on prescription. Doctors
also profit from cheaper drugs because it reduces
their drugs budget— doctors with their own prac-
tices, general practitioners, and specialists have a
budget for treatment and are punished if they
exceed it. Therefore they also want cheaper drugs,
and are supportive of contracts with internet deal-
ers. The insurance company estimates that Ger-
man health insurance companies could save about
US$ 363 million by buying drugs over the internet.

However, the legal background is not yet clear. In
the past two years, the German Pharmacists Asso-
ciation has tried to stop the internet pharmacy in
question, which is said to have at least 20 000
customers in Germany, mainly for over-the-counter
drugs. In November 2000, a court in Frankfurt
ordered the Internet pharmacy to stop supplying
German customers because trading drugs by post
is not allowed in Germany. The internet pharmacy
reacted by letting its customers pick up the drugs
themselves or using special courier services. The
matter has gone to the European Court for a ruling,
and its decision is expected in 2003.

Meanwhile, the German federal health ministry is
trying to take a position on this issue. On the one
hand, given rising health costs, the admission of
cheaper drug trading seems enticing. On the other,
the German system of pharmaceutical care might
be shattered by opening the doors to cost efficient
competitors.

Reference: Internet sales threaten drug companies’
supremacy. British Medical Journal; 324: 998 (2002)

Nevirapine: comments on
HIVNET 012 from the manufacturer
Questions have been raised regarding reporting
and documentation in a study conducted in Uganda
for prevention of  the transmission of HIV from
mother-to-child during birth, called HIVNET 012.
The study, sponsored by the National Institute of
Allergy and Infectious Diseases (NIAID), Bethesda,

Maryland, and conducted by Johns Hopkins Univer-
sity and Makerere University,Uganda, evaluated the
use of nevirapine (VIRAMUNE®).

Study data from the trial were part of a pending
supplemental NDA submitted to the Food and Drug
Administration in support of this indication in the
USA. The study results, published in the Lancet,
concluded that nevirapine significantly lowered the
risk of HIV transmission from mother to child during
the first weeks of life. Extensive data from other
trials support the safety of nevirapine in mothers
and infants in this setting.

The National Institute of Allergy and Infectious
Diseases (NIAID) is vigorously undertaking a
comprehensive review of all the data collected in
the course of the study. However, since the review
could not be completed within the remaining
timeline for FDA  action for the supplement, the
manufacturer, Boehringer Ingelheim Pharmaceuti-
cals, has notified the FDA of its decision to with-
draw the U.S. sNDA for prevention of mother-to-
child transmission at this time.

The manufacturer continues to support the use of
nevirapine and will continue to offer the drug to
developing countries for the prevention of mother-
to-child transmission of HIV as part of the
VIRAMUNE Donation Programme.

Reference: Information provided by Boehringer Ingelheim
Pharmaceuticals, Inc., 13 May 2002. http://www.
Boehringer-Ingelheim.com/corporate/asp/news

Review of HIVNET 012
Since 1997, funding from the National Institute of
Allergy and Infectious Diseases (NIAID), National
Institutes of Health (NIH), supported a trial known
as HIVNET 012, conducted by co-investigators at
Makerere University in Kampala, Uganda, and the
Johns Hopkins University in Baltimore, Maryland.
The trial was designed to examine the effectiveness
of nevirapine (NVP) in blocking transmission of HIV
from a mother to her newborn baby by treating the
mother and baby at the time of birth. NVP is
approved by the US Food and Drug Administration
(FDA) for the treatment of HIV infection in adults
and children.

Enrollment in HIVNET 012 was completed in 1999.
The results, published in The Lancet in 1999,
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concluded that NVP significantly reduced the risk of
HIV transmission from mother to child during the
first week of life. Other studies conducted in the
United States and internationally were consistent
with the results from HIVNET 012. Based on the
data from these studies, a US Public Health Service
Task Force currently recommends NVP as an
option for prevention of mother-to-child transmis-
sion (MTCT) for women and their newborns in the
United States who have not received antiretroviral
therapy during pregnancy.

An examination of the data to support an extension
of the indication for the use of NVP to include
prevention of MTCT was recently begun. Although
no evidence has been found that the conclusions of
HIVNET 012 are invalid or that any trial participants
were placed at an increased risk of harm, certain
aspects of the collection of the primary data may
not conform to FDA regulatory requirements.  A
comprehensive effort to access the primary data
has begun to determine the applicability of the data
collection processes to these regulatory require-
ments.

The reduction in perinatal transmission by the use
of NVP, an accessible, inexpensive regimen, repre-
sents a major public health advance in resource-
poor settings and NIAID believes there is no reason
for programmes implementing this life-saving
regimen to change their practices.

Reference: NIH/NIAID statement dated 22 March  2002
http://www.washingtonpost.com/wp-dyn/articles/A5310-
2002Mar22.htmlMother-to-child transmission of HIV
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Mother to child transmission of HIV:
WHO statement
As stated, the manuacturer of nevirapine has
requested the Food and Drug Administration to
withdraw the NDA status for the mother-to-child
transmission (MTCT) indication of nevirapine.

The World Health Organization and UNAIDS con-
tinue to support use of nevirapine for prevention of
mother-to.child HIV transmission. They consider
that a statement released on 22 March 2002 by the
United States National Institutes of Health (NIH),
concerning some reporting and documentation
irregularities in clinical trial HIVNET 012, does not
warrant any change in the recommendations issued
by a WHO technical consultation on mother-to-child
HIV transmission in October 2000.

This expert group, convened by WHO on behalf of
UNICEF, UNFPA, and the UNAIDS Secretariat,
concluded that the safety and effectiveness of
antiretroviral regimens, including nevirapine, in
preventing mother-to-child HIV transmission has
been clearly documented and that the use of these
regimens is thus warranted for preventing mother-
to-child HIV transmission. The simplest regimen
requires a single dose of nevirapine to the mother
at delivery and a single dose to the newborn within
72 hours of birth.

The NIH statement (set out below) emphasized
that, according to available information, there is no
evidence that the scientific data from the HIVNET
012 study demonstrating the safety and effective-
ness of nevirapine is invalid. Each year, more than
600 000 infants become infected with HIV, mainly
through mother-to-child transmission. WHO and
UNAIDS recommend that the prevention of mother-
to-child transmission of HIV, including antiretroviral
regimens such as nevirapine, should be included in
the minimum standard package of care for HIV-
positive women and their children.

Reference: Press Release, WHO, Geneva and UNAIDS,
Geneva.



23

WHO Drug Information Vol. 16, No. 1, 2002

Regulatory and Safety Action

Enoxaparin sodium Injection:
new safety warnings
United States of America — The manufacturer of
enoxaparin sodium Injection (Lovenox®) has made
the following additions to the warnings and precau-
tions sections of the prescribing information.

In the warnings section, the following subsection
has been added: Prosthetic Heart Valves. The use
of enoxaparin sodium Injection is not recommended
for thromboprophylaxis in patients with prosthetic
heart valves. Cases of prosthetic heart valve throm-
bosis have been reported in patients with prosthetic
valves who have received enoxaparin for thrombo-
prophylaxis. Some of these cases were pregnant
women in whom thrombosis led to maternal or fetal
deaths. Pregnant women with prosthetic heart
valves may be at higher risk for thromboembolism.

In the precautions section, a new paragraph has
been added to the Pregnancy subsection – Tera-
togenic Effects regarding congenital anomalies.
There have been reports of congenital anomalies in
infants born to women who received enoxaparin
during pregnancy including cerebral anomalies,
limb anomalies, hypospadias, peripheral vascular
malformation, fibrotic dysplasia, and cardiac defect.
A cause and effect relationship has not been estab-
lished nor has the incidence been shown to be
higher than in the general population. The Non-
teratogenic Effects subsection now states: There
have been post-marketing reports of fetal death
when pregnant women received enoxaparin sodium
Injection. Causality for these cases has not been
determined. Pregnant women receiving anti-coagu-
lants, including enoxaparin, are at increased risk for
bleeding. Haemorrhage can occur at any site and
may lead to death of mother and/or fetus. Pregnant
women receiving enoxaparin should be carefully
monitored. Pregnant women and women of child-
bearing potential should be apprised of the potential
hazard to the fetus and the mother if enoxaparin is
administered during pregnancy.

In a clinical study of pregnant women with pros-
thetic heart valves given enoxaparin (l mg/kg bid) to
reduce the risk of thromboembolism, 2 of 7 women

developed clots resulting in blockage of the valve
and leading to maternal and fetal death. There are
postmarketing reports of prosthetic valve thrombo-
sis in pregnant women with prosthetic heart valves
while receiving enoxaparin for thromboprophylaxis.
These events resulted in maternal death or surgical
interventions.

Reference: Letter from  Aventis Laboratories. Aventis
Pharmaceuticals. http://www.aventis.com or http://
www.fda.gov/medwatch

Ziprasidone hydrochloride:
labelling clarifications
United States of America — The manufacturer of
ziprasidone HCl capsules (Geodon®) has circu-
lated a letter to inform healthcare professionals
about clarifications to the labelling. Ziprasidone
capsules were approved on 5 February 2001.
Since approval, 563 000 prescriptions have been
written and 156 000 individual patients have re-
ceived ziprasidone. Postmarketing experience has
been consistent with the clinical database, and not
unexpected in this patient population.

In consultation with the Food and Drug Administra-
tion, clarifications have been made to the informa-
tion included in the package insert. The Contraindi-
cations section included a list of seven drugs
contraindicated with ziprasidone and stated that
this list of drugs was “not a complete list”. Not all
physicians, pharmacists and pharmacy databases
interpreted this language as intended. Some may
have considered certain drugs excluded from the
contraindication, while others believed that, irre-
spective of the level of documentation, any drug
associated with QT-prolongation was contraindi-
cated with ziprasidone.

Key sections have now been changed in the label-
ling. Contraindications: QT Prolongation. Pharma-
cokinetic/pharmacodynamic studies between
ziprasidone and other drugs that prolong the QT
interval have not been performed. An additive
effect of ziprasidone and other drugs that prolong
the QT interval cannot be excluded. Therefore,
ziprasidone should not be given with:
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dofetilide, sotalol, quinidine, other Class Ia and III
anti-arrhythmics, mesoridazine, thioridazine,
chlorpromazine, droperidol, pimozide,
sparfloxacin, gatifloxacin, moxifloxacin, halofan-
trine, mefloquine, pentamidine, arsenic trioxide,
levacetylmethadol, dolasetron  mesilate, probucol,
or tacrolimus.

Ziprasidone is also contraindicated with drugs that
have demonstrated QT prolongation as one of
their pharmacodynamic effects and have this effect
described in the full prescribing information as a
contraindication or a boxed or bolded warning.

Warnings: QT Prolongation and Risk of Sudden
Death. Ziprasidone use should be avoided in com-
bination with other drugs that are known to prolong
the QTc interval. Additionally, clinicians should be
alert to the identification of other drugs that have
been consistently observed to prolong the QTc
interval. Such drugs should not be prescribed with
ziprasidone. Ziprasidone should also be avoided in
patients with congenital long QT syndrome
and in patients with a history of cardiac arrhyth-
mias. As previously mentioned, given that postmar-
keting experience with ziprasidone is consistent
with the information generated during clinical trials,
there are no other changes to the prescribing
information.

Reference: Letter from Pfizer Inc.at http://www.fda.gov/
medwatch

Kava kava products and
potential liver injury
United States of America — The Food and Drug
Administration has circulated a letter to health care
professionals and has advised consumers concern-
ing the potential risk of severe liver injury and rare
hepatic failure associated with use of kava-contain-
ing dietary supplements. Persons who have liver
disease or liver problems, or persons who are
taking drug products that can affect the liver, should
consult a physician before using kava-containing
supplements.

Kava (Piper methysticum) is a plant indigenous to
the islands in the South Pacific where it is com-
monly used to prepare a traditional beverage.
Supplements containing the herbal ingredient kava
are promoted for relaxation (e.g., to relieve stress,
anxiety, and tension), sleeplessness, menopausal
symptoms and other uses. The FDA has not made

a determination about the ability of kava dietary
supplements to provide such benefits.

Liver-related risks associated with the use of kava
have prompted regulatory agencies in other coun-
tries, including those in Germany, Switzerland,
France, Canada, and the United Kingdom, to take
action ranging from warning consumers about the
potential risks of kava use to removing kava-con-
taining products from the marketplace. Although
liver damage appears to be rare, the FDA believes
consumers should be informed of this potential risk.
Kava-containing products have been associated
with liver-related injuries, including hepatitis, cirrho-
sis, and liver failure in over 25 reports of adverse
events in other countries. Four patients required
liver transplants. In the USA, the FDA has received
a report of a previously healthy young female who
required liver transplantation, as well as several
reports of liver-related injuries.

Given these reports, persons who have liver dis-
ease or liver problems, or persons who are taking
drug products that can affect the liver, should
consult a physician before using kava-containing
supplements.

Consumers who use a kava-containing dietary
supplement and who experience signs of illness
associated with liver disease should also consult
their physician. Symptoms of serious liver disease
include jaundice (yellowing of the skin or whites of
the eyes) and brown urine. Non-specific symptoms
of liver disease can include nausea, vomiting, light-
coloured stools, unusual tiredness, weakness,
stomach or abdominal pain, and loss of appetite.

Reference: Letter to Health Care Professionals: FDA
Issues Consumer Advisory that Kava products may be
associated with severe liver injury 25 March 2002 http://
www.cfsan.fda.gov/~dms/supplmnt.html

Kava kava: investigations
into liver injury
New Zealand, Ireland, Canada — Further to
precautionary warnings issued by the regulatory
authorities in Germany, Switzerland, UK and USA
the following actions have been recorded on the
use of Kava.

16 January 2002: The New Zealand Ministry of
Health has stated that it is looking into concerns
expressed by overseas authorities about a reported

Regulatory and Safety Action
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link between kava consumption and liver damage in
some people. In New Zealand Kava is mostly
consumed as a natural drink whereas in Europe it is
consumed as a pre-packaged dietary supplement.
Since factors other than kava consumption may
have caused liver damage, it is difficult to draw a
definite cause-effect relationship with the present
evidence in New Zealand. However the Ministry
has been working closely with the Australia New
Zealand Food Authority (ANZFA) since it became
aware of this issue in early January to gather
relevant information and is awaiting further informa-
tion from Europe before reaching a conclusion on
whether any action is warranted.

16 January 2002: Health Canada has advised
consumers not to use any products that contain
kava although no cases of liver toxicity have been
reported in Canada with Kava. Health Canada is
conducting a comprehensive safety assessment of
kava and will take further action, if required.

4 February 2002: The Irish Medicines Board in
consultation with the industry initiated a voluntary
withdrawal of all products containing kava from the
Irish market with immediate effect although the
Medical Director at IMB stated that the current data
are confounding. The IMB based its withdrawal on
similar actions by other EU Member States.
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Rofecoxib interaction with warfarin
Australia — The Australian Drug Reactions Advi-
sory Committee (ADRAC) has previously published
a report on the interaction between celecoxib and
warfarin (1). It now appears that rofecoxib (Vioxx®)
and warfarin may also sometimes interact to a
clinically significant extent.

ADRAC has received 416 reports of suspected
adverse reactions to rofecoxib since its marketing in
Australia in late 2000. Of these, 8 described an
increase in the INR in patients taking warfarin. In 6
of those reports, INR values were given, ranging

from 3.8 to 11.8. In half of the reports, the timing of
the reaction relative to the date of commencing
rofecoxib was accurately described; this varied from
1 to 6 weeks. Five of the 8 reports did not describe
haemorrhagic complications. However, bleeding
was reported in 2 cases (epistaxis and rectal haem-
orrhage) and anaemia (haemoglobin 87 g/L) in one
case. Five patients were hospitalized, and 2 re-
ceived treatment with intravenous vitamin K. A
further report described a patient taking both
rofecoxib and warfarin, who died after a cerebral
haemorrhage, although in this case the INR was
stable (1.7–2.5) throughout.

A recently-published study showed that rofecoxib
25 mg daily for 21 days added to a stable warfarin
regime increased INR by an average of 8% (2).
Celecoxib and warfarin are both metabolised by the
enzyme CYP2C9, which may provide an explana-
tion for the interaction of those two drugs. A mecha-
nism for the interaction of rofecoxib and warfarin is
unknown.

ADRAC recommends that, in patients taking warfa-
rin, increased monitoring of INR should be con-
ducted when rofecoxib treatment is started, stopped
or the dose changed.
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Zolpidem and neurological
reactions
Australia — Zolpidem (Stilnox®) was marketed in
Australia in late 2000 for the short-term treatment of
insomnia. It is structurally unrelated to the benzodi-
azepines, but has a similar pharmacological action.
In 2001, the Australian Drug Reactions Advisory
Committee (ADRAC) received 72 reports describing
170 reactions in association with zolpidem.

Of these 72 reports, 56 described one or more
neurological or psychiatric reactions, especially
visual hallucinations, confusion, depression and
amnesia. Most reactions occurred with a daily dose

Regulatory and Safety Action
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of 10 mg and 70% occurred after the first dose.
Most of the 15 reports of hallucinations occurred
within a few hours, often soon after the drug was
taken. Half of the reports of amnesia described a
total loss of memory for events immediately after
the drug was taken, although two described poor
memory on subsequent days. The onset of confu-
sion and depression was sometimes apparent
within hours of taking the drug but in most cases
occurred the following day.

Prescribers should be alerted to the fact that zolpi-
dem may be associated with distressing neurologi-
cal or psychiatric reactions, including  visual halluci-
nations, nausea, confusion, depression, amnesia,
dizziness, headache, somnolence, depersonalisa-
tion, agitation, anxiety, somnambulism, or vomiting.

Reference:  Australian Adverse Drug Reactions Bulletin,
21:(2) February 2002.

Paroxetine: severe
withdrawal symptoms
United States of America —The Food and Drug
Administration has published a product warning for
paroxetine regarding severe withdrawal symptoms
of the kind that could lead to dependence. With-
drawal symptoms such as bad dreams, paraesthe-
sia and dizziness can occur in up to 7% of patients.
The warning mentions anecdotal reports of agita-
tion, sweating and nausea.

There is a danger of misdiagnosis and inappropri-
ate investigation of the symptoms following paroxet-
ine withdrawal. For example, severe dizziness can
easily be diagnosed for labyrinthitis. Patients should
be monitored when discontinuing treatment and
doctors should taper the dose, while keeping a
close watch for withdrawal symptoms.

Reference: http://www.fda.gov/medwatch/safety/2001/
dec01.htm

Hua Fo: unknown substance
Canada — Health Canada is warning consumers
not to use Hua Fo tablets after they were found to
contain an unauthorized substance similar, but not
identical to, sildenafil. Sildenafil is a prescription
drug approved for male erectile dysfunction and
sold under the brand name Viagra®. Inappropriate
use of sildenafil could cause severe adverse reac-
tions.

Health Canada issued a previous warning on 15
February 2002, concerning Hua Fo that contained
sildenafil. At the time, Health Canada required the
importer to remove the product from the shelves.
Health Canada is again requiring the importer and
distributor to remove Hua Fo from the market, and
has issued a Customs Alert to stop importation of
the product. Both the non-DIN and the DIN lots
were sold in Canada by Shenlong Company Ltd.

Given the close chemical structural similarity be-
tween sildenafil and the substance identified in Hua
Fo, known serious health risks associated with
sildenafil could also occur after using this product.
Since this substance was not approved in Hua Fo,
the safety of the ingredient is unknown and there
may be other unknown risks associated with its
use.

Sildenafil should not be used by individuals who are
taking any nitrate medication or products. Nitrate
medications are commonly used for angina. Con-
current use could result in the development of
potentially life-threatening low blood pressure. In
extremely rare instances, use of sildenafil could
result in penile tissue damage and permanent loss
of potency.

Hua Fo (DIN 02243366) is manufactured in China
by Guizhou Ribulo Medical Industry Inc. It is im-
ported by Shenlong Company Ltd, and distributed
by T.C. Unicorn. The label claim which was ap-
proved for this product is “This traditional herbal
medicine can temporarily restore mental alertness
when experiencing fatigue or drowsiness.” The
labelled contraindication is, “Do not consume if you
are pregnant or nursing women; child under 12;
Adult with high blood pressure".

Reference: Health Canada Online. http://www.hc-
sc.gc.ca/english/protection/warnings

Sibutramine safety review
Canada/Italy/European Union — In light of recent
international regulatory action and numerous re-
ports of adverse reactions in Canada and else-
where, Health Canada is conducting a safety
review of the prescription drug Meridia® (sibu-
tramine). Sibutramine was approved for sale in
Canada on 28 December 2000 as a prescription
drug for the treatment of obesity. Sibutramine is
approved as an obesity treatment to be used in
combination with diet and exercise. Patients who
are currently taking sibutramine are advised to

Regulatory and Safety Action
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consult with their physician if they have any ques-
tions or concerns regarding the treatment of their
condition with this drug. Patients should be moni-
tored by their physician while they are taking sibu-
tramine.

Although no deaths have been reported, there have
been 28 reported adverse reactions associated with
the use of sibutramine in Canada from December
2000 to February 2002. These reports are consist-
ent with the known adverse reactions of sibu-
tramine, which include cardiovascular reactions
such as increased blood pressure, chest pain,
stroke, as well as disturbances of vision such as
eye pain and eye haemorrhage. Health Canada is
contacting and collaborating with foreign regulatory
agencies in reviewing the safety of sibutramine.
Health Canada will communicate the results to the
public and take further action if required.

Internationally, Italian authorities temporarily sus-
pended market authorization of all drugs containing
sibutramine in that country on 6 March 2002, and
have referred the matter to the European Medicines
Evaluation Agency Secretariat for a comprehensive
assessment of the risk/benefit profile of sibu-
tramine. Sibutramine was approved for sale in Italy
in April 2001, and since that time 50 adverse reac-
tions have been reported to the Italian authorities.
Seven of these reactions are considered to be
serious, and 2 deaths have been reported. The
most commonly reported reactions in Italy were
tachycardia (increased heart rate) and hypertension
(increased blood pressure). Arrhythmia (irregular
heart rate) and cardiac arrest were reported to be
associated with the 2 deaths.

Several European countries such as France, Ger-
many, England, the Netherlands, Denmark, Portu-
gal, Sweden, Finland and Spain have issued state-
ments informing the public of the market suspen-
sion of sibutramine in Italy. France, Germany and
England have announced that they are conducting
reviews of sibutramine but have not withdrawn the
drug from the market.

Reference: Health Canada Online. http://www.hc-
sc.gc.ca/english/protection/warnings

Cyproterone with ethinylestradiol:
risk of venous thromboembolism
New Zealand — Cyproterone-containing estrogen
pills are used to treat androgen-dependent dis-

eases and polycystic ovary syndrome. They also
provide oral contraception. In a letter to doctors,
midwives and pharmacists, the Medicines Adverse
Reactions Committee (MARC) has advised that the
risk of venous thromboembolism  with oral contra-
ceptives containing cyproterone acetate and ethi-
nylestradiol is at least as great as that with third-
generation oral contraceptives. The Centre for
Adverse Reactions Monitoring has received 18
reports of venous thromboembolism , including 15
of pulmonary embolism, in women taking cyproter-
one-ethinylestradiol pills.

All patients currently on these medicines should be
reviewed at their next visit (or repeat prescription)
for the appropriateness of this therapy. Both new
and current patients should be fully advised of the
risks of venous thromboembolism and be informed
of the symptoms and situations of increased risk.
The advice from MARC is based on studies. The
patient leaflet has been updated to include the
above information.

References

1. Prescriber Update Article – Letter to Doctors / Mid-
wives/Pharmacists about VTE with cyproterone-containing
OCs, Mar 2002. Available from http://www.medsafe.
gov.nz

2. Medsafe Patient Information Leaflet on Oral contracep-
tives and blood clots, Mar 2002.  Available from: http://
www.medsafe.gov.nz

Alfa interferons: labelling change
United States of America — The manufacturer of
interferon alfa 2b (Intron A®) has issued a letter to
health professionals informing them of safety
related labelling changes to the product information
for alfa interferons. The change includes the addi-
tion of a boxed warning stating that neuropsychiat-
ric, autoimmune, ischemic and infectious disorders
may be aggravated in patients taking interferon alfa
2b. The revised warning also includes specific
requirements for monitoring these patients for life-
threatening adverse events. Patients with persist-
ently severe or worsening signs or symptoms of the
above mentioned conditions should be withdrawn
from therapy. In many, but not all, cases these
disorders are expected to resolve after stopping
therapy.

Reference: ‘Dear Health Professional’ letter from
Schering Corporation, 14 Mar 2002. http://www.fda.gov/
medwatch/SAFETY/2002

Regulatory and Safety Action
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Nefazodone: rare cases
of liver failure
United States of America — Due to reports of rare
cases of liver failure leading to transplant and/or
death, a black box warning has been added to the
product information for nefazodone (Serzone®).
The warning is based on postmarketing experience
of > 7.2 million US patients, and includes the follow-
ing information.

• The reported rate of liver failure associated with
nefazodone is approximately 1 case per 250,000-
300,000 patient-years.*

• Nefazodone is not recommended for use in pa-
tients with acute liver disease or elevated baseline
aminotransferase levels, which can complicate
patient monitoring.

• Patients should be advised to be vigilant for
symptoms or signs of liver dysfunction, and to
seek advice from their physician should any
become apparent.

• Nefazodone should be withdrawn in patients who
exhibit signs or symptoms of liver failure, or if
evidence of hepatocellular injury develops. Fur-
thermore, such patients should be assumed to be
at increased risk of developing liver injury if ne-
fazodone is restarted, and therefore this should
not be considered.

Additional information is included in the appropriate
sections of the labelling for nefazodone.

Reference: Dear Healthcare Practitioner’ letter from
Bristol-Myers Squibb, 9 Jan 2002. http://www.fda.gov.

Acarbose, zafirlukast and
vincristine: revised precautions
Japan — The Ministry of Health, Welfare and
Labour has ruled that the package inserts for
acarbose, zafirlukast and vincristine sulfate should
be appropriately revised to reflect the serious
adverse drug reactions (ADRs) being reported with
these drugs. The precautions section in the pack-
age insert for acarbose (Glucobay®) will now
include the statement that acarbose can cause
serious hepatic function disorders such as fulminant
hepatitis. Hepatic function tests are advised once a
month during the first six months after starting

treatment with the drug and at longer but regular
intervals thereafter. Hepatic function disorders and
jaundice are to be added as serious ADRs in the
package insert for zafirlukast (Accolate®) while
‘bone marrow depression’ and ‘interstitial pneumo-
nia’ will be in the precautions section for vincristine
sulfate (Oncovin®).

Reference: Pharma Japan, 1785: 11, 4 March 2002.

Clozapine and myocarditis
Post marketing surveillance data from Australia,
Canada, United Kingdom, and United States of
America that employ haematological monitoring of
clozapine-treated patients has revealed 15 reports
of myocarditis with 5 fatalities in 8000 Australian
patients (March 1999); 7 reports of myocarditis with
1 fatality in 15600 Canadian patients (August
2001); 30 reports of myocarditis with 8 fatalities in
24108 UK patients; 30 reports of myocarditis with 1
fatality in 205493 US patients.

These reports suggest a strong association for
clozapine with cardiovascular events. The manufac-
turer of clozapine (Clozaril®), has alerted health
professionals to this information in January, 2002.
More recently the Boxed Warning has been revised
to indicate:

• Consideration of myocarditis in treated patients
presenting with unexplained fatigue, dyspnea,
tachypnea, fever, chest pain, palpitations, other
signs of symptoms of heart failure, ST-T wave
abnormalities or arrhythmias. Tachycardia has
been noted as a presenting sign in patients with
myocarditis. Therefore, patients experiencing
tachycardia during the first month of therapy
should be closely monitored for other signs of
myocarditis.

• Prompt discontinuation of clozapine therapy upon
suspicion of myocarditis. Re-challenge should not
be initiated in patients with clozapine-induced
myocarditis.

References:

1. ‘Dear Healthcare Professional’ letter from Novartis, 14
January 2002. http://www.hc-sc.gc.ca

2.  ‘Dear Healthcare Provider’ letter from Novartis, Febru-
ary 2002. http://www.hc-sc.gc.ca
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Methotrexate: interactions
India — A variety of adverse reactions and drug
interactions recently reported in association with
methotrexate have prompted the revision of pre-
scribing and treatment indications. Skin and soft
tissue necrosis has been reported when methotrex-
ate and radiotherapy have been administered
concomitantly. Also, methotrexate may augment
the hepatotoxic effects of other drugs, and patients
should be closely monitored for liver disorders.
Intervention should involve discontinuation or
dosage reduction of methotrexate, together with
specific treatment for the adverse reaction.

Reference:  Newsletter of the Indian  National Pharma-
covigilance Centre, 3(1): 3 Nov 2001.

Stavudine: neuromuscular
weakness
Canada/United States of America — A ‘Dear
Healthcare Professional’ letter has been issued by
the manufacturer of stavudine (Zerit®) advising
that reports have been received of rare occurrences
of rapidly ascending neuromuscular weakness,
mimicking the clinical presentation of Guillain-Barré
syndrome (including respiratory failure), in patients
with HIV infection receiving stavudine in combina-
tion with other antiretrovirals. There have been 22
such reports worldwide since 1994, seven of which
were fatal. Patient exposure to stavudine during this
time is estimated at 832 383 patient-years.

Stavudine should be discontinued in patients who
develop motor weakness. Healthcare providers
should be vigilant in identifying early signs of
hyperlactacidaemia due to the life-threatening
potential of its most extreme manifestation, lactic
acidosis syndrome. Early symptoms associated
with elevated serum lactate may include general-
ised fatigue and/or various gastrointestinal, respira-
tory or neuromuscular symptoms. Patients present-
ing with such symptoms should have their antiretro-
viral therapy interrupted and a full medical investi-
gation performed. Patients with hyperlactacidaemia
may experience persistence or worsening of symp-
toms despite discontinuation of antiretroviral
therapy.

Reference: ‘Dear Healthcare Professional’ letter
from Bristol-Myers Squibb Company, 6 March
2002. http://www.hc-sc.gc.ca and http://
www.fda.gov.

Recommended influenza virus
vaccine composition
World Health Organization — It is recommended
that the influenza virus vaccines for the 2002–2003
northern hemisphere winter season contain:

• an A/New Caledonia 20/99 (H1N1)-like virus

• an A/moscow/10/99 (H3N2)-like virus (such as A/
Panama/2007/99.

• a B/Hong Kong/330/2001-like virus

Reagents for use in the laboratory standardization
of inactivated vaccine may be obtained from:

Immunology (Vaccines),
Therapeutic Goods Administration Laboratories,
P.O. Box 100, Woden, ACT, Australia
(fax: 61262 32 8564) or

Division of Virology,
National Institute for Biological Standards and
Control, South Mimms, Potters Bar, Hertfordshire,
EN6 3QG, United Kingdom
(fax: 44 1707 64 6730)

Division of Viral Products,
Center for Biologics Evaluation and Research,
Food and Drug Administration,
Rockville, MD 20892, United States of America
(fax: 1 301 402 5128).

Requests for reference strains for antigenic analy-
sis should be addressed to:

WHO Collaborating Centre for Reference and
Research on Influenza,
45 Poplar Road, Parkville, Victoria, Australia
(fax: 61 393 89 1881)

WHO Collaborating Centre for Reference and
Research on Influenza,
National Institute of Infectious Diseases,
Toyama 1-23-1, Shinjuku-ku, Tokyo 162, Japan
(fax: 81 353 85 1155)

WHO Collaborating Centre for Reference and
Research on Influenza,
National Institute for Medical Research
The Ridgeway, Mill Hill, London NW71AA,
United Kingdom
(Fax: 44 208 906 4477).

Regulatory and Safety Action
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WHO Collaborating Centre for Surveillance,
Epidemiology and Control of Influenza,
Centers for Disease Control and Prevention,
1600 Clifton Road, Atlanta, Georgia 30333,
United States of America
(fax: 1 404 639 2334)

Reference: Weekly Epidemiological Record, 77: 65–66
(2002)

Sodium phosphate oral solution:
electrolyte balance disturbance
Canada — Sodium phosphate oral solution has
been marketed in Canada since 1987 as a laxative
for the relief of occasional constipation. The product
is also used as part of a bowel-cleansing regimen in
preparing patients for surgery or for colonoscopy.
Between 1987 and 2001 the Canadian Adverse
Drug Reaction Monitoring Program has received 10
domestic reports of serious electrolyte disturbances
(hypocalcaemia, hyperphosphataemia, hyper-
natraemia, hypokalaemia and acidosis), dehydra-
tion, renal failure and tetany in patients ingesting

more than 45 mL solution, in patients at medical
risk and/or in patients using multiple purgatives for
bowel preparation. In view of these reports, all
manufacturers have issued a letter to health profes-
sionals with information related to the safe use of
sodium phosphate oral solution.

References

1. ‘Dear HealthCare Professional’ letter by Johnson &
Johnson,  Merck Consumer Pharmaceuticals, Canada, 15
Mar 2002. http://www.hc-sc.gc.ca

2. ‘Dear HealthCare Professional’ letter by Pharmascience
Inc. Canada, 18 Mar 2002. http://www.hc-sc.gc.ca

Correction:

In WHO Drug Information, volume 15, No. 2, 2001,
an error was made on page 77 in the summarized
information: Terbinafine and hepatic failure. The
brand name product in question is Lamisil® (and
not Lamictal® as stated).

Regulatory and Safety Action

*Spontaneous monitoring systems are useful in detecting signals of relatively rare, serious and unexpected adverse
drug reactions. A signal is defined as "reported information on a possible causal relationship between an adverse event
and a drug, the relationship being unknown or incompletely documented previously. Usually, more than a single report
is required to generate a signal, depending upon the seriousness of the event and the quality of the information". All
signals must be validated before any regulatory decision can be made.
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Quality Assurance Issues

Pilot Procurement Project for Quality and Sourcing
(Pre-qualification) of HIV/AIDS drugs

In October 2000, WHO, UNICEF, UNFPA, and UNAIDS, supported by the World Bank, invited manufac-
turers of drugs for treatment of HIV infection (antiretrovirals) and HIV-related illnesses (anti-infectives,
anticancer drugs, and pain killers) to become suppliers to United Nations drug procurement agencies.
Drugs required for the treatment of HIV infection were selected for evaluation because they remain largely
inaccessible in the countries that are most affected by HIV/AIDS. For the antiretroviral group of drugs, there
is currently limited regulatory experience and well-established quality standards, such as pharmacopoeial
monographs, are not generally available.

The overall aim of the Pilot Procurement Project, a collaborative initiative between WHO, UNICEF, UNFPA,
and UNAIDS, supported by the World Bank, is to provide quality assessment of a selected number of
pharmaceutical products considered for purchase by UN agencies involved in the procurement of drugs and
diagnostics. WHO manages the project and provides technical support and assistance. UNICEF provides
administrative support and infrastructure. An additional objective is to develop a harmonized quality
assessment system for use by the collaborating UN agencies

This initiative was based on experience with the WHO Procedures for Assessing the Acceptability, in
Principle, of Vaccines for Purchase by United Nations Agencies (WHO/VSQ/97.06). Pre-qualification of
drugs is carried out in accordance with the WHO document Guiding Principles for the Evaluation of
Manufacturers for the Procurement and Sourcing of Pharmaceutical Products which is based on General
Procedures for the Pre-Qualification of Manufacturers for the Procurement and Sourcing of Pharmaceutical
Products  adopted by the WHO Expert Committee on Specifications for Pharmaceutical Preparations at its
meeting in October 2001.

The pre-qualification principles were discussed during meetings of the Interagency Pharmaceutical
Coordination Group, comprising UNICEF, UNAIDS, UNFPA, WHO and the World Bank, in Washington and
the Pharmaceutical Inspection Cooperation Scheme (PIC/S) in Prague, Czech Republic  in 2001. The draft
General Procedure for the Pre-Qualification of Manufacturers for the Procurement and Sourcing of
Pharmaceutical Products was circulated on 25 July 2001 for comment to regulatory information officers
appointed by WHO Member States, selected WHO collaborating centres, national pharmacopoeial
commissions, and organizations such as the International Federation of Pharmaceutical Manufacturers
Associations (IFPMA) and International Pharmaceutical Federation (FIP). Comments were incorporated
into a revised draft, reviewed and adopted by the WHO Expert Committee on Specifications for
Pharmaceutical Preparations (available on http://www.who.int/medicines).

Current status of the project

Steps in the assessment process
and timelines
The process began with a public invitation to suppli-
ers of pharmaceutical products for "Expressions of
Interest" which was posted in October 2001 on the
websites of collaborating UN agencies and pub-
lished through the media. A second invitation was

posted in August 2001, and a third in May 2002.
Responses from interested suppliers were ex-
pected within 60 days. A further 60-day period was
allowed to submit the required product information
dossiers. Guidelines covering the process are
available on http://www.who.int/medicines. All
product information dossiers were evaluated within
10 days of the submission deadline. In cases where
the product information submitted was incomplete,
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the companies concerned were granted a further 60
days within which to compile additional information.

The assessment procedure consists of an evalua-
tion of product quality based on data provided by
the suppliers and followed by inspections of manu-
facturing sites for compliance with WHO Good
Manufacturing Practices (GMP). Guidelines on the
contents of product data dossiers for quality assur-
ance and on inspection of manufacturing sites are
available from WHO. Quality control analysis of
selected samples of drugs is planned.

Suppliers interest to participate
In all, almost 40 suppliers responded to the first two
invitations for expression of interest. Only suppliers
who submitted dossiers as requested were evalu-
ated. Up to 20 March 2002, 33 product dossiers
from 21 suppliers of different product strengths and
formulations have been evaluated or are in the
process of being evaluated. As stated, products
include antiretroviral drugs and drugs used in the
treatment of HIV-related opportunistic infections
and cancers.

Delays encountered during the pilot project
It took longer than expected for many of the suppli-
ers to submit product data which met the specifica-
tions requested. Data on product quality and
bioequivalence were, in certain cases, inadequate
and some manufacturing sites have requested
postponement of scheduled site inspections. Prod-
ucts and suppliers meeting the WHO recommended
standards as at 20 March 2002, are listed on pages
33–34. Suppliers and products not meeting the
required standards have been requested to review
their product dossiers and to address outstanding
quality issues.

Participating in the project is voluntary
Expression of Interest is a voluntary process. The
range of products submitted for evaluation is there-
fore at the discretion of the participating suppliers.

However, this is an ongoing project and several
additional products, both innovator and generic, are
still under evaluation. Moreover, new applications
are accepted as the project progresses. Instructions
for companies who wish to apply are posted on the
WHO project website (www.who.int/medicines) and
on the websites of collaborating UN agencies.

Other benefits of the project
As a result of this project, a Model Quality Assur-
ance System for Procurement Organizations is
being developed. Those manufacturers whose
products have been assessed and manufacturing
sites inspected, have received the corresponding
reports. Manufacturers who do not yet meet inter-
national requirements obviously benefit from these
detailed written reports, which indicate existing
deficiencies and provide pointers on how to up-
grade dossiers and improve GMP compliance. As
the project has progressed, an improvement has
been observed in the quality of product dossiers
submitted by suppliers and a willingness to upgrade
manufacturing sites has become apparent. This will
doubtless have repercussions on improving the
quality of HIV/AIDS medicines.

Unique experience concerning the quality of ge-
neric antiretroviral drugs obtained through this
project is also communicated to the national drug
regulatory authorities through workshops organized
in the WHO Regions. The first was organized in
Washington, United States of America, in the
Americas Region in April 2002, and the next will
take place in Pretoria, South Africa, in the African
Region in June 2002.

Updating the list of suppliers
The list of suppliers (pages 33–34) will be updated
at roughly two monthly intervals as new information
on products that meet the specified standards
becomes available. Lists will be posted on the
WHO project website (www.who.int/medicines) and
on the websites of collaborating United Nations
agencies.

Quality Assurance Issues
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List of pre-qualified products —  20 March 2002

INN strength dosage supplier manu- packaging
form site facturing material and pack

site

abacavir 300 mg tablet GlaxoSmithKline UK blister 60
abacavir 20 mg/ml oral GlaxoSmithKline UK HDPE 240 ml

solution (bottle)
aciclovir 5% cream Cipla Ltd India Al tube G
amprenavir 15 mg/ml oral GlaxoSmithKline UK HDPE 240 ml

solution (bottle)
amprenavir 50mg capsule GlaxoSmithKline France HDPE 480 (50 mg)
150mg (bottle) 240 (150 mg)
ciprofloxacin 750 mg tablet Laboratorios Cinfa Spain blister 10
ciprofloxacin 500 mg tablet Laboratorios Cinfa Spain blister 10/20
ciprofloxacin 250 mg tablet Laboratorios Cinfa Spain blister 10/20
ciprofloxacin 100 mg tablet Cipla Ltd India blister 10
ciprofloxacin 250 mg tablet Cipla Ltd India blister 10
ciprofloxacin 500 mg tablet Cipla Ltd India blister 10
ciprofloxacin 750 mg tablet Cipla Ltd India blister 10
didanosine 25 mg tablet Bristol Myers Squibb France HDPE (bottle) 60
didanosine 50 mg tablet Bristol Myers Squibb France HDPE (bottle) 60
didanosine 100 mg tablet Bristol Myers Squibb France HDPE (bottle) 60
didanosine 150 mg tablet Bristol Myers Squibb France HDPE (bottle) 60
didanosine 200 mg chewable/ Bristol Myers Squibb France HDPE (bottle) 60

dispersable
tablet

lamivudine 50 mg/5 solution Cipla Ltd India PET (bottle)100ml
lamivudine 150 mg tablet GlaxoSmithKline UK HDPE (bottle) 60
lamivudine 10 mg/ml oral GlaxoSmithKline UK HDPE (bottle) 240 ml

solution
lamivudine 150 mg tablet GlaxoSmithKline UK blister
+zidovudine +300 mg HDPE  (bottle) 60
lamivudine 150 mg tablet GlaxoSmithKline UK blister 40, 60
+zidovudine +300 mg HDPE (bottle) 60
+abacavir +300 mg
nevirapine 200 mg tablet Cipla Ltd India blister 10
ritonavir 100 mg capsule Abbott Laboratories USA, HDPE (bottle) 84

France
ritonavir 80 mg/ml oral Abbott Laboratories UK PET (bottle)90 ml

solution
ritonavir 33.3 mg capsule Abbott Laboratories USA HDPE (bottle) 90
+lopinavir + 133.3
ritonavir 20mg + oral Abbott Laboratories UK PET (bottle) 60 ml
+lopinavir 80mg/ml solution
saquinavir 200 mg soft Roche Germany 6 or 180

capsule
stavudine 15 mg capsule Bristol Myers Squibb France blister 56

HDPE (bottle) 60
stavudine 20 mg capsule Bristol Myers Squibb France blister 56

HDPE (bottle) 60

Quality Assurance Issues
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List of pre-qualified products —  20 March 2002 (continued)

INN strength dosage supplier manu- packaging
form site facturing material and pack

site

stavudine 30 mg capsule Bristol Myers Squibb France blister 56
HDPE (bottle) 60

stavudine 40 mg capsule Bristol Myers Squibb France blister 56
HDPE (bottle) 60

sulfadiazine 500 mg tablet Doms Recordati France blister 10
vinblastine 10mg/ injection Cipla Ltd India vial 10 ml
  sulfate 10ml
vincristine 1mg/ml Injection Cipla Ltd India vial 1ml
  sulfate
zalcitabine 0.375 mg tablet Roche USA blister (Al) 6

Switzerland glass bottle 100
zalcitabine 0.75 mg tablet Roche USA blister (Al) 5

glass bottle 100
zidovudine 100 mg capsule Combino Pharm SL Spain Al-Al STRIP 100
zidovudine 50 mg/5 solution Cipla Ltd India PET (bottle)100 ml
zidovudine 10 mg/ml Infusion GlaxoSmithKline USA amber glass vial 20 ml
zidovudine 50 mg/ oral GlaxoSmithKline UK amber glass bottle 200 ml

5 ml solution

Al: Aluminium
HDPE: High Density Poly Ethylene
PET: Polyethylene Terphthalate

Quality Assurance Issues
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Recent Publications
and Sources of Information

WHO Guidelines on stability testing
Work on stability of pharmaceutical products was
initiated by WHO in 1988 and the WHO Guidelines
on stability testing were adopted in 1996 by the
WHO Expert Committee on Specifications for
Pharmaceutical Preparations following extensive
consultation. In 2000, discussions were initiated
between the ICH Expert Working Group Q1 (stabil-
ity) and WHO to harmonize the number of stability
tests and conditions undertaken worldwide. Non-
governmental organizations,  international profes-
sional associations and specialists, and members
of the WHO Expert Advisory Panel on the Interna-
tional Pharmacopoeia and Pharmaceutical Prepara-
tions were among those consulted.

As a result, a proposal was received from the ICH
Expert Working Group to modify the WHO guide-
lines concerning long-term conditions for climatic
zone IV (hot and humid climate) from 30 °C and
70% relative humidity (RH) to 30 °C and 60%
respectively. Responses to this proposal were
divided. A number of experts agreed that the pro-
posal constituted a sound scientific approach. It
was recognized that packaging was very important
and common testing conditions should be agreed
upon for WHO and ICH guidelines.

Other views criticized the approach as being too
scientific and impractical while pointing out that
actual meteorological and physical storage condi-
tions in these countries would not allow simulation
of long-term storage conditions as defined by the
new proposal. Arguments were also made against
the application of some parameters used in the
calculations.

In a further round of discussions, it was proposed to
change the real-time storage conditions for zone IV
from 30 °C and 70% RH to 30 °C and 65% RH.
This suggestion was again circulated for comments
and the results discussed in July 2001.

In October 2001 the WHO Expert Committee
modified storage conditions and these have now
sbeen published in the WHO guidelines for stability
testing of  pharmaceutical products containing well-
established drug substances in conventional dos-
age forms, to read 30 °C  (± 2° C) and 65% (± 5%)

RH for real-time stability studies defined for climatic
zone IV.  It was also agreed that where special
transportation and storage conditions did not com-
ply with these criteria, additional study data sup-
porting these conditions may be needed.

WHO Guidelines on stability testing are available at http://
www. who.int/medicines

WHO Model Formulary
now available
In 1995, the WHO Expert Committee on the Use of
Essential Drugs recommended development of a
WHO Model Formulary to complement the WHO
Model List of Essential Drugs. It was considered
that this would be a useful resource for countries
wishing to develop their own national formulary.

In November 1999, the Expert Committee on the
Use of Essential Drugs recommended that WHO
accept an offer by the Royal Pharmaceutical Soci-
ety of Great Britain (which together with the British
Medical Association, publishes the British National
Formulary) to take responsibility for final data
validation, editing and layout.

A full record has been made of the validation proc-
ess and technical and editorial changes, with
relevant references. This was the first edition of a
new reference text and the work took almost two
years to complete. During this process, the text was
updated as necessary to take into account new
information as it become available. Monographs
were included for the essential drugs that had been
added to the Model List in November 1999 and
April 2002.

Although the initial plan was to maintain the section
headings and numbering system of the Model List,
this proved difficult in practice. The sections of the
Model List are not always useful as therapeutic
categories, and do not easily lend themselves to
introductory evaluative statements. Small changes
were therefore introduced. The Model Formulary
has also been relatively generous in repeating the
formulary text of essential drugs under other rel-
evant therapeutic categories.
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The lack of full concurrence with the numbering
system of the Model List should not be a major
problem for users who will be able to access infor-
mation readily either through the content list or
through the main index which includes both drug
names and disease terms. Dissemination of the
Model List and the Model Formulary will also take
place via electronic access such as a CD-ROM or
the WHO Medicines website, and will include
electronic links between the Model Formulary and
the Model List.

The electronic version of the Model Formulary is
also intended as a starting point for developing
national or institutional formularies which can adapt
the text of the Model Formulary to their own needs
by changing the text or aligning the formulary to
their own list of essential drugs.

The Model Formulary is in press, and will be available
from Distribution and Sales, World Health Organization,
1211 Geneva 27, Switzerland. The electronic versions are
expected to become available in the course of 2002 and
will be posted on http://www.who.int/medicine

Direct to consumer advertising
The Council of the Royal Pharmaceutical Society of
Great Britain has today decided its position on the
issue of direct-to-consumer advertising (DCTA) of
prescription medicines. The Council recognises that
further developments in DTCA are likely, and it will
revisit the issue as necessary. The Council’s posi-
tion is:

‘’The demand for information about prescribed
medicines from patients and the public is likely to
increase, but DTCA is unlikely to be the best way of
providing it because the aim of advertising is to
persuade, not to give balanced information about
benefits and risks. DTCA, moreover, carries a
significant risk of exposing more patients to the
adverse effects of new drugs. If DTCA is success-
ful, it may well adversely affect doctor-patient
relationships, distort public health priorities and
disrupt the cost controls operated by the NHS. The
Society therefore supports increased provision of
balanced information to the public, while taking into
account the above points.’’ (5 December 2001).

For further information on the Society’s work on DTCA,
contact Eileen Neilson, Head of Policy Support, Tel: 020
7572 2217, Fax: 020 7572 2501 Reports and policy
evidence are available at: http://www.rpsgb.org.uk/news/
policy.htm#dtca

The information gap: new
resource for developing countries
www.scidev.net was launched last week to bridge
the divide between knowledge-rich developed
countries and the knowledge-poor developing
world. Sponsored by the journals Nature and Sci-
ence, the site was created on the premise that
“those who stand to benefit most from modern
science and technology tend to be those who have
least access to information.”

Over the past few years there has been increasing
recognition of impact of the knowledge gap on
developing countries. To this end free access to
medical research published by the British Medical
Journal (BMJ) has been possible via bmj.com since
1995. All 23 specialist journals published by the
BMJ Publishing Group are currently available free
of charge to 44 low income nations and there are
plans to extend this access to 34 lower middle
income countries. Earlier this year six of the world’s
leading medical publishers signed a “statement of
intent” to provide free access to scientific informa-
tion for more than 100 of the poorest countries in
the world.

Against this background, scidev.net is now the first
website dedicated to the needs of the developing
world. It reports and discusses aspects of science
and technology that are relevant to sustainable
development and specific to the needs of develop-
ing countries. Each week up to four full length
research articles from each of the journals Science
and Nature are posted on the site. There is also a
news section on development related scientific and
policy issues, and in depth dossiers are being
created on topics such as gene cloning, climate
change, and malaria.

The site is funded by UK, Swedish, and Canadian
development agencies and also advertises job
opportunities and international meetings. Links are
available to funding agencies, and other develop-
ment agencies. Overall the site gives the feel of
being a forum where connections are made, ideas
exchanged, and information shared. Together with
the changes in publishing, it shows how the elec-
tronic revolution could help to abolish the informa-
tion gap.

Contact avass@bmj.com. British Medical Journal, 323:
1434 (2001). http://bmj.com/cgi/content/full/323/7326/
1434/a

Recent Publications and Sources of Information
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AARALWPLRR

KQVRTHWLLE

ASGHFTDFED

FWRSTGFCPP

LVTTRGSTGR

LPHSQADQYV

GLSYNFTHLD

LSWDQQLNLA

GYLDLLRENQ

AEAPHLVHVD

YVGAVPHRGI

LLPGFELMGS

VSSLARRYIG

SEGLRAASPA

LDYISLHRKG

RYGLAHVSKW

LRLGGPGDSF

NFETWNEPDH

HTPPRSPLSW

HDFDNVSMTM

GLLRHCHDGT

KQQVFEWKDL

QGFLNYYDAC

NFFTGEAGVR

EKVVAQQIRQ

IAQHQNLLLA

PPHVQLLRKP

LFPKFADTPI

NTTSAFPYAL

YNDEADPLVG

LSNDNAFLSY

WSLPQPWRAD

HPHPFAQRTL

ARSSISILEQ

VTYAAMVVKV

TARFQVNNTR

LDEEQLWAEV

TRAHPNRSVA

PTAEQFRRMR

SQAGTVLDSN

VTLRLRGVPP

HTVGVLASAH

GPGLVYVTRY

RPQGPADAWR

LDNGLCSPDG

VLTAMGLLAL

AAVLIYASDD

EWRRLGRPVF

RPLPAGGRLT

LVWSDEHVGS

GSYRVRALDY

LRPALRLPSL

KCLWTYEIQF

LLVHVCARPE

SQDGKAYTPV

KPPGQVTRLR

SRKPSTFNLF

AAEDPVAAAP

ALPLTQGQLV

VFSPDTGAVS

VPYLEVPVPR GPPSPGNPWARPGPFSDP

*

*

*

*

*

*

* : glycosylation sites / sites de glycosylation / posiciones de glicosilación

: disulfide / disulfure / disulfuro
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SNELHQVPSN

YEGNGHFYRG

YCRNPDNRRR

KTLRPRFKII

SATHCFIDYP

AHHNDIALLK

CDCLNGGTCV

KASTDTMGRP

PWCYVQVGLK

GGEFTTIENQ

KKEDYIVYLG

IRSKEGRCAQ

SNKYFSNIHW

CLPWNSATVL

PLVQECMVHD

PWFAAIYRRH

RSRLNSNTQG

PSRTIQTICL

CNCPKKFGGQ

QQTYHAHRSD

CADGKKPSSP

RGGSVTYVCG

EMKFEVENLI

HCEIDKSKTC

ALQLGLGKHN

PEELKFQCGQ

GSLISPCWVI

LHKDYSADTL

PSMYNDPQFG

YGSEVTTKML

ALKDKPGVYT

TSCEITGFGK

CAADPQWKTD

RVSHFLPWIR

ENSTDYLYPE

SCQGDSGGPL

SHTKEENGLA

QLKMTVVKLI

VCSLQGRMTL

L

SHRECQQPHY

TGIVSWGRGC

*

*

* : glycosylation sites / sites de glycosylation / posiciones de glicosilación
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LCHPEELVLL GHSLGIPWAP LSSCPSQALQ LAGCLSQLHS
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