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General Policy Topics

The resurgence of tuberculosis:
a call for commitment

Pulmonary tuberculosis becomes a highly conta-
gious disease within communities rendered
vulnerable by poverty or disease. There can be no
more salutory illustration of this than the events
reported from the United States — recounted on
page 52 of this issue — that followed the admission
of a patient with AIDS and open multi-drug-resistant
pulmonary tuberculosis to a treatment centre for
intravenous drug addicts, many of whom also had
human immunodeficiency virus (HIV) infections. As
yet, the pattern of drug sensitivity of tubercle bacilli
isolated from such patients does not appear to
differ from that found in the population at large.
However, given the rapidity with which transmission
occurred in this community and the impossibility of
offering secure protective chemotherapy against
multidrug-resistant bacilli (1), there is a need for
constant vigilance and the highest standards of
antituberculosis treatment and care to prevent
these strains from becoming dominant wherever
HIV infection is prevalent. The challenge exists
everywhere, but is most stark in the developing
world where tuberculosis is now recognized as one
of the most common infections causing death
among patients with HIV infection (2, 3).

Without antituberculosis drugs that are reliably
effective the challenge will be lost before it is
engaged. It is particularly ominous that doubts have
recently been aroused concerning the efficacy of
some of the combination products that are used to
treat tuberculosis where the disease is most widely
prevalent (4). Rifampicin, the most potent of the
bactericidal antituberculosis agents, is a vital
component of all short-course chemotherapy
regimens. Precise dosage is important because
there is a narrow margin between the minimum
effective dose and the toxic threshold (5). Yet,
unless great care is taken to assure its
bioavailability in combined antituberculosis drug
formulations — and particularly triple combination
products that also contain isoniazid and
pyrazinamide — it is claimed that “striking and
alarming reductions” in its absorption can occur (6).

It has long been recognized that the absorption of
rifampicin from the gastrointestinal tract is influ-
enced by the particle size of the bulk drug and the
nature of the excipients in the dosage form (7) but it
seems that more capricious factors, such as the
order in which the components of combination
products are mixed in bulk before they are incorpo-
rated into the dosage form, can become critical (8).
The implications that this knowledge holds for
public health authorities are such that manufactur-
ers and drug regulatory authorities need to recon-
sider in the most searching way whether everything
practicable is being done to ensure that every
product used in anti-tuberculosis chemotherapy for
which they hold a responsibility is fully effective.
Clearly, the formulation of these products needs to
be regarded as a specialized undertaking requiring
direct demonstration of the bioavailability of each
formulation and full assurance of batch-to-batch
consistency of release characteristics (8-10).

These assurances cannot be provided without cost
and it has to be admitted that more thought needs
to be given to the philosophy and methodology of
bioavailability testing. But the investment is a vital
contribution to protective community medicine.
Indeed, far more is needed. The considerable
progress achieved in recent years in the chemo-
therapy of pulmonary tuberculosis is the product of
careful and discerning clinical monitoring of the
efficacy and safety of prescribed regimens supple-
mented, when necessary, by prospective compara-
tive trials (11-13). At a time when the disease is in
resurgence and when new patterns of drug
resistance must be anticipated, these efforts need
to be redoubled and extended immediately to those
communities exposed to greatest risk. If the
problem cannot be stemmed at source the implica-
tions for society as a whole will be grave.
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Personal Perspectives

International biological
standardization

S.L. Jeffcoate and G.C. Schild,

WHO International Laboratory for Biological
Standards, National Institute for Biological
Standards and Control, United Kingdom

The quality of all medicines intended for human
use, whether they be chemical drugs or biologicals,
depends on the application of appropriate labora-
tory tests by manufacturers and by national control
authorities. These tests are aimed at confirming the
medicine's potency and purity and thus its potential
efficacy and safety in clinical use. However, there
are clear distinctions between the types of ap-
proach which are applied to the standardization and
controf of chemical and biological medicines.

Chemical drugs have relatively simple structures
and their quality can be controlled by chemical and
physical tests. However, biological products can
rarely be characterized by chemical tests alone and
require quite different approaches to their quality
control. In general, they are derived from genetic
expression in a living organism (which may range
from a genetically-modified microorganism to
tissues of human origin), and frequently have a
complex molecular structure. At the extreme end of
the spectrum of complexity are biological products
based on living organisms, such as viral and/or
bacterial vaccines based on attenuated organisms.
Biologicals thus require special quality consider-
ations because of the biological nature of either the
starting materials, the manufacturing process or the
test methods needed to characterize batches of the
product to ensure their level of purity and potency.

Developments in biological products have been
extremely rapid in recent years, and their potential
for improving health care on a global scale is
immense. There is an urgent need to match these
technological advances with the development of
parallel procedures for assuring the quality of the
products in each country where they are used. In
achieving this objective, the role of research and
development work in the field of biological stan-
dardization is of crucial importance.

Recognizing this and the need for international
harmonization, the World Health Organization has a
number of activities related to the quality assurance
of biological products used for the detection,
prevention and therapy of diseases including:

(1) the preparation and publication in the WHO
Technical Report Series of reports and docu-
ments which constitute international require-
ments or guidelines;

(2) the preparation and distribution of international
standards and other reference materials for
biological substances — which allows the
characterization and measurement of products
in terms of internationally-accepted units — and
advice on the preparation of national reference
materials;

() in addition, WHO plays an important role in
advising Member States and in providing a
forum for international consensus on standard-
ization issues.

International biological standardization is concerned
with the development of appropriate testing
procedures and with the adoption of an interna-
tional standard (IS) for each substance and with an
assigned international unit value against which
each manufacturet's product can be compared. The
WHO International Laboratory for Biological
Standards at the National Institute for Biological
Standards and Control in the United Kingdom is
actively involved in all these activities. Indeed,
NIBSC and its precursor have been at the forefront
of biological standardization since the early years of
the century.

At that time, standards were adopted for the
antisera used in the prevention and treatment of
diphtheria and tetanus. This was followed by
standards for hormones, such as insulin. Since then
the number of standards has increased enormously
in parallel with increasing knowledge of disease
processes. The early history of international
biological standardization has been graphically
recounted by Cockburn (1991) and some of the
flavour is given in the account by Sir Henry Dale of
a meeting in Edinburgh in 1923.
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"We had practically a whole-day discussion, largely
futile, on the rival claims for a unit defined as the
dose of insulin which would throw two rabbits out of
three into convulsions, as put forward by Macl.ecd
who tried to dominate the situation on behalf of the
Toronto team, or a unit based on the dose which
would produce hypoglycaemic convulsions in 6 out
of 12 mice, which was strongly supported by Krogh,
Copenhagen. My intervention took the form of
insisting that it was complete nonsense to try to
define any unit of any remedy in absolute terms of
reactions in a limited number of animals; and that,
from the international point of view, the only
sensible thing was to obtain the remedy in perfectly
stable form and define the unit in terms of an
absolute quantity of such a standard sample,
internationally accepted, leaving the laboratory
methods of its determination to be the subject of
indefinite possibilities of experimental improvement.
MacLeod replied that he had no doubt that such a
policy would be ideal, but that he had no reason to
believe that the preparation of such a standard was
a practical possibility. At that point, | was glad to be
able to take from my waistcoat pocket a small tube
of the preparation which was to be the first interna-
tional standard and roll it across the table to
MacLeod with the statement 'Well, here it is!' | think
we went a long way to establishing at that meeting
and for all time the principle which put frog doses
and rabbit doses and mouse doses permanently
into the discard so far as international standards
were concerned."

As a result of Sir Henry Dale's inspiration and
leadership, the United Kingdom has long had a
major role in international biological standardization
and this has expanded considerably in recent
decades. When the World Health Organization was
established in 1948, there were 10 scientists in the
Division of Biological Standards at the National
Institute for Medical Research in London. By-1972,
when the National Institute for Biological Standards
and Control (NIBSC) was formed, some 50
scientists were involved in standards work and now
at its new laboratories at South Mimms,
Hertfordshire, there are over 80 scientists.

The WHO International Laboratory for Biological
Standards at NIBSC has scientific expertise in
almost every area of the biological sciences,
including important work on bacterial and viral
vaccines, hormones, cytokines, immunoglobulins
and monoclonal antibodies and blood products
such as factor VIl and thrombolytic drugs. High

quality procedures have been developed for
preparing international standards including the
study of substances as potential standards,
development of suitable tests, ampouling and
freeze-drying procedures and the organization,
design and statistical analysis of complex interna-
tional collaborative studies. The range and com-
plexity of substances for which biological standards
are needed is ever increasing from the traditional
and long-established substances like antibiotics,
vaccines and blood clotting factors to novel
products which arise from the application of
recombinant DNA and monoclonal antibody
technology. Recently, there has been an explosive
increase in the availability of new hormones,
cytokines such as interleukins and colony stimulat-
ing factors, and monoclonal antibodies for thera-
peutic or diagnostic evaluation. Some of these have
potential clinical applications in the treatment of
important disease states such as cancer, immuno-
deficiency and infectious disease.

In the past 5 years, 44 new WHO International
Standards have been established by the WHO
Expert Committee on Biological Standardization
after preparation and testing at NIBSC and the
organization of a collaborative study. The latter are
often exceedingly complex and yield data of
immense scientific importance. For example, the
recently completed collaborative study on the
international standard for erythropoietin (a kidney
hormone used in the treatment of anaemia)
involved 26 laboratories in 11 countries undertaking
a range of complex biological, immunological and
chemical analyses.

Developments in public health issues also generate
new areas of work, e.g. in virological safety of blood
and blood products and AIDS. Scientific and
medical work in these areas is increasingly leading
to the identification of a need for international
standards and other reference reagents for the
standardization of materials used in clinical
management and research in these areas. With its
multidisciplinary scientific expertise and decades-
long experience in the preparation of well charac-
terized highly stable international standards, the
National Institute for Biological Standards and
Control is aware of the need to employ state-of-the-
art science and technology and foster relevant
research and development work in order to
continue to play a leading role internationally in the
standardization and control of biological medicines
and in consequence to assist WHO in its mission
towards the attainment of world health.
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Human growth hormone and
Creutzfeldt-Jacob disease

The manufacture of human growth hormone from
pooled cadaver pituitary glands was begun on an
industrial scale in the United States in 1963. By
1985, over 20 000 patients with hypopituitary
growth failure had been treated parenterally with
such material, apparently without incident, in the
United States and Europe. In that year, however,
three deaths due to Creutzfeldt-Jacob disease — a
transmissible subacute spongiform degeneration of
the central nervous system attributed to a sub-viral
protease-resistant protein structure, or prion (1-3)
— were reported in rapid succession from the USA
in young patients who had received this form of
replacement therapy for periods ranging from 6 to
14 years (4-6). Notification of a further case from
the United Kingdom in the same year heightened
concern that a substantial proportion of treated
patients could be at risk (7, 8) and distribution of the
hormone within the USA was terminated forthwith.

The feared epidemic of cases has not arisen. Nor
have samples taken from 87 batches of the product
that were injected intracerebrally into primates in
1985 given rise to any cases, although the animals
must be retained for at least another 4 years before
the possibility of infection can be discounted with
confidence (9). None the less, 7 patients among
some 700 first treated in the USA before 1970 have
now developed neuropathologically-confirmed
Creutzfeldt-Jacob disease (9). This incidence is
between one and two orders greater than in the
general population, which is probably about 1 case
per million per year (10).

The average latent period before clinical evidence
of infection was approximately 15 years. Even
among the earliest treated patients more cases
may well yet occur. However, since susceptibility to
the disease is genetically-determined and highly
variable, signs of infection are almost certainly
destined to develop in only a small minority of those
inoculated (11-13). It is also likely that changes
introduced into the extraction process in 1977
considerably reduced the risk of infection (14, 15),
and that the introduction in 1985 of analogous
products manufactured using recombinant technol-

ogy has virtually excluded the risk of contamination
with viruses indigenous to man (16).

References

1. Merz, P.A., Somerville, T.R.A., Wisniewski, H.M. et al.
Scrapie-associated fibrils in Creutzfeldt-Jacob disease.
Nature, 306: 474-476 (1983).

2. Merz, P.A., Rohwer, R.B., Kascsac, R. et al. Infection
specific particle from the unconventional slow virus
diseases. Science, 225: 437-440 (1984).

3. Beckman, J.M., Kingsbury, D.T., McKinley, M.P. et al.
Creutzfeldt-Jacob disease prion proteins in human brains.
New England Joumal of Medicine, 312: 73-78 (1985).

4. Koch, T.K., Berg, B.O., De Armond, S.J., Gravina, R.F.
Creutzfeldt-Jacob disease in a young adult with idiopathic
hypopituitarism. New England Journal of Medicine, 313:
731-733 (1985).

5. Gibbs, C.J., Joy, A., Heffner, R. etal. Clinical and
pathological features and laboratory confimation of
Creutzfeldt-Jacob disease in a recipient of pituitary-
derived human growth hormone. New England Journal of
Medicine, 313: 734-738 (1985).

6. Tintner, R., Brown, P., Hedley-Wyte, E.T. et al.
Neuropathologic verification of Creutzfeldt-Jacob disease
in the exhumed American recipient of human growth
hormone: epidemiologic and pathogenic implications.
Neurology, 36: 932-936 (1986).

7. Leads from the Morbidity and Mortality Weekly Report,
Fatal degenerative neurological disease in patients who
received pituitary-derived human growth hormone. Joumal
of the American Medical Association, 254: 475-476
(1985).

8. Brown, P., Gajdusek, D.C., Gibbs, C.J. et al. Potential
epidemic of Creutzfeldt-Jacob disease from human
growth-hormone therapy. New England Journal of
Medicine, 313: 728-731 (1985).

9. Fradkin, J.E., Schonberger, L.B., Mills, J.L. et al.
Creutzfeldt-Jacob disease in pituitary growth hormone
recipients in the United States. Joumnal of the American
Medical Association, 265: 880-884 (1991).

10. Brown, P., Cathala, F., Raubertas, R.F. et al. The
epidemiology of Creutzfeldt-Jacob disease: conclusion of
a 15-year investigation in France and review of the world
literature. Neurology, 37: 895-904 (1987).

43



Reports on Individual Drugs

WHO Drug Information Vol. 5, No. 2, 1991

11, Owen, F., Poulter, M., Shah, T. et al. An in-frame
insertion in the prion protein gene in familial Creutzfeldt-
Jacob disease. Molecular Brain Research, T: 273-276
(1990).

12. Goldfarb, L.G., Mitrova, E., Brown, P. et al. Mutation in
codon 200 of scrapie amyloid protein gene in two clusters
of Creutzfeldt-Jacob disease in Slovakia. Lancet, 336:'
514-515 (1990).

18. Goldfarb, L..G., Korczyn, A.D., Brown, P. et al.
Mutation in codon 200 of scrapie amyloid precursor gene
linked to Creutzfeldt-Jacob disease in Sephardic Jews of
Libyan and non-Libyan origin. Lancet, 336: 637-638
(1990).

14, Taylor, D.M,, Dickinson, A.G., Frazer, H. et al.
Preparation of growth hormone free from contamination
from unconventional slow viruses. Lancet, 2: 260-262
(1985).

15, Brown, P. Virus sterility for human growth hormone.
Lancet 2: 729-730 (1985).

16. Beardsley, T. Human growth hormone: approval for
synthetic products in US, Britain. Nature, 317: 659 (1985).

Steroids in tuberculous meningitis:
beneficial or harmful?

Corticosteroids have long been used in the man-
agement of tuberculous meningitis on the expecta-
tion that by lessening the inflammatory reaction,
neurological damage is reduced (1, 2). However,
the possibility also exists that, in suppressing
inflammation, corticosteroids will also reduce the
penetration of antituberculosis drugs into the
cerebrospinal fluid (3). Such an effect could be
particularly critical in the case of rifampicin which
penetrates poorly into the brain (4, 5), not only
because it is largely protein-bound in the plasma,
but also because it is highly lipid soluble and poorly
ionized at physiological pH (6).

Until recently, no comparative study had been
reported of the concentrations of antituberculosis
drugs in the cerebrospinal fluid in the presence and
absence of corticosteroids. Relevant data have now
been obtained on a series of 16 patients with
presumptive tuberculous meningitis who were
receiving oral isoniazid, pyrazinamide, rifampicin
and intramuscular streptomycin, half of whom were
randomly allocated to receive dexamethasone 5 mg
intravenously 6-hourly for the first week and oral
prednisone 60 mg daily thereafter (7).

The CSF concentrations of isoniazid and
pyrazinamide remained well above the minimum
inhibitory concentrations for M. tuberculosis
throughout the 6-week period of observation. Those
for rifampicin and streptomycin never rose appre-
ciably above this threshold and sometimes failed to
attain it. On average, it was estimated that the
penetration of these two substances into the CSF
was, respectively, in the order of 5 and 20 per cent.
There was no evidence that concomitant use of
corticosteroids reduced the concentrations of any of
these substances in the CSF. Indeed, the mean
concentration of streptomycin in the CSF was
always at least 50 per cent greater among the
patients receiving corticosteroids. This finding was
unexpected and remains unexplained. If it is
confirmed, the conclusion is clear. In the authors’
words “steroids may be used in tuberculous
meningitis whenever clinically indicated”.
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Hepatitis B vaccine: protection

against chronic viral carriage

Hepatitis B virus infections are hyperendemic in
large areas of sub-Saharan Africa and south-west
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Asia. Typical of the situation is the finding that 70
per cent of children in one village in the Gambia
had been infected before their fourth birthday, and
that half of these were still carrying the virus at least
4 years after infection (1, 2). Most infections in
Africa are spread from sibling to sibling within the
first few years of life (3) while, in Asia, perinatal
infections predominate that are acquired from
mothers who are carrying the hepatitis Be antigen
(4). In all cases, chronic carriers are prone to
chronic hepatitis, cirrhosis and primary hepatocellu-
lar carcinoma later in life. The age-adjusted rate for
the latter disease in the Gambia, where it is one of
the most highly prevalent malignant diseases, has
been estimated to be about 34/100 000 (5).

The only possibility of controliing perinatal infection
lies in very early vaccination or passive immuniza-
tion. Because it usually occurs somewhat later in
infancy, sibling-to-sibling transmission is more likely
to be frustrated by conventional vaccination
programmes. This prospect attracted attention as
soon as hepatitis B vaccines became commercially
available in the late 1970s. The first results ob-
tained in the African Sahel were highly promising:
the protective efficacy of a plasma-derived vaccine
over a 6-year period was estimated to be between
80 and 90 per cent (6).

Further studies have confirmed that, when adminis-
tered during the first 4 years of life by a variety of
intradermal and intramuscular regimens involving 2
or 3 booster doses given over a period of several
months, this vaccine is highly efficient in protecting
the children of this region from persistent infection
(7). These results have laid the basis for a nation-
wide programme of vaccination in the Gambia
aimed to prevent chronic carriage of the hepatitis B
virus (8). Even short-term immunity is of consider-
able value since the chronic carrier state rarely
develops in children older than 4 years (9). Despite
substantial variations in peak antibody concentra-
tions and rapid decline of antibody titres within all
treated groups, only one child among a total of
some 350 included in these pilot studies became a
chronic carrier.

Vaccination has been less effective in preventing
uncomplicated infection. Breakthrough infections
developed in almost 20 per cent of the children in
one of the selected villages. They were most
frequent where the disease was most highly
endemic, and they were associated with low initial
antibody responses and chronic maternal carriage
of the virus. Less predictably, they occurred with

comparable frequency in each of the treated
groups, even though different regimens resulted in
substantially different mean peak antibody re-
sponses. It is suggested — although it remains
unproven — that the few children who became
infected despite high peak antibody responses may
have produced antibody of low affinity (10), or that
they were infected with strains of virus possessing
surface-antigen epitopes that are not vulnerable to
neutralizing antibody (11).
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Combined oral contraceptives
and liver cancer

Over the past decade various epidemiological
studies have indicated that rates of liver cancer are
increasing among women in various highly devel-
oped countries where the condition is relatively
uncommon (1-3). In some instances, but not in
others, this trend has been claimed to correlate with
an increasing use of oral contraceptive prepara-
tions. Stronger evidence of a link among long-term
users has been obtained in three independent
case-control studies (4-6). In none of these studies
was a history of hepatitis B infection identified as an
independent risk factor. None the less, since
chronic carriers of hepatitis B infection are at
greatly increased risk of hepatocellular cancer (7), it
is vital to conduct analogous studies to establish
whether oral contraceptives represent an ancillary
risk factor in those developing countries where
hepatitis B infection is hyperendemic and the
prevalence of liver cancer is high.

Such a study, performed under the aegis of WHO,
has recently been completed (7). It was conducted
over a period of 7 years mainly in countries where
liver cancer is relatively common. During this time
only 122 women patients were identified — of
whom half lived either in China or Thailand — who
had recently developed clinical signs of primary
liver cancer and who were young enough to have
used oral contraceptives. No evidence of an
association with the use of these preparations was
found. However, the average duration of oral
contraceptive use was only 38 months among the
25 women with a history of exposure. The results
are reassuring, but monitoring must be extended to
long-term users before a definitive judgement on
the carcinogenic potential of oral contraceptives in
these populations can be made with reasonable
assurance.
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Antiepileptic drugs: when should
treatment be withdrawn?

it has been estimated that anticonvulsant therapy
induces prompt remission of seizures in some 90
per cent of patients with epilepsy (1). In the majority
anticonvulsants can ultimately be withdrawn, but
some uncertainty remains about the circumstances
in which this is best attempted. In children, the
tendency is to withdraw when remission has been
sustained for some two years, not only out of
concern that prolonged drug treatment may impair
cognitive function, learning and behaviour (2, 3),
but also because experience has shown that only
some 25 per cent still remain reliant upon drug
therapy at this stage (4-7). In adults, this risk
engenders a more cautious approach since
recurrence of seizures could have irrevocable
consequences for employment and permission to
drive (8-10).

A more assured approach to the withdrawal of
anticonvulsant drugs will become possible only if
the more important factors that determine the risk of
relapse can be identified. In an attempt to achieve
this, and to estimate more precisely the magnitude
of the risk in a variety of circumstances, a large
comparative randomized clinical study was set up
in 1984 in 40 centres within the United Kingdom
and the results have recently been published (11).
Over 1 000 patients on anticonvulsants who had
not experienced a seizure within the previous 2
years collaborated. A somewhat smaller number,
most of whom were concerned about the conse-
quences of recurrent seizures on their competence
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to drive, declined to participate. Drugs were
withdrawn decrementally over a period of at least 6
months from those patients randomly selected.
Overall, withdrawal of treatment was associated
with a substantially increased risk of seizures. At
the end of two years recurrent seizures had
occurred in some 40 per cent of the patients who
were no longer receiving anticonvulsants but in only
20 per cent of those continuing to take them.
Subsequently, recurrences were fewer among the
patients whose treatment had been withdrawn.

Even in a study of this size, few prognostic factors
were identified. The risk of recurrence following
withdrawal was greater among patients receiving 2
or more anticonvulsant drugs, and — as has
previously been described (12) — among patients
with juvenile myoclonic epilepsy. The trial plans to
develop a computerized programme on the basis of
these data as an aid to predicting this risk for
individual patients. As yet, however, the study has
yielded little new knowledge. There is likely to be
general support for the conclusion that, on this
evidence, “most patients whose livelihood or
lifestyle depends on their being seizure-free would
be ill advised to contemplate drug withdrawal’ (13).
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Epilepsy in a primary care setting

The treatment of epilepsy is rarely given high
priority in rural communities within the developing
world. It has been estimated that, in such settings,
only some 10 to 20 per cent of patients with active
epilepsy are receiving anticonvulsant drugs at any
one time (1). Inevitably, the cost of the necessary
supplies and the difficulty of assuring regular
access to them present major and often insuper-
able challenges. It is also sometimes assumed that
effective management is impracticable without
access to hospital-based facilities, and that epilepsy
that has long been left uncontrolled may become
intractable (2-4). Findings from a study recently
undertaken in a rural environment in south-west
Kenya suggest these concerns may well have been
overestimated (5).

Suspected cases of tonic-clonic epilepsy were
notified by trained lay informants (6), screened by
community health workers and referred to an
epilepsy clinic. Of some 650 referred cases, over
500 were confirmed as having active seizures and
300 of these patients fulfilled criteria for enrolment
into a randomized comparative study of
carbamazepine and phenobarbital that were
administered in accordance with predetermined
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treatment protocols. Half the patients had suffered
from epilepsy for more than 5 years and over one-
third had experienced over 100 seizures.

Over 80 per cent of the patients remained under
treatment one year later and a quarter were free of
seizures during this time, while 65 per cent experi-
enced considerably fewer seizures. Only 13
patients withdrew because of adverse effects —
principally rashes and hyperactivity. Neither the
choice of drug nor the length of time the condition
had previously remained untreated exerted a
demonstrable effect on the outcome.

These results are claimed to be comparable to
those reported from hospital-based studies of
newly-diagnosed patients in developed countries
(7, 8) and they support findings previously obtained
in Malawi (9) that the length of history exerts no
influence on the outcome of treatment.
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Amocarzine: an oral
macrofilaricide at last?

The introduction of ivermectin in 1987 represented
an important advance in the management of
onchocerciasis (1). Control of the microfilaraemia
that causes the intractable pruritus and progressive
blindness that are the hallimarks of the disease
could be achieved more simply and more safely on
a community basis than was previously possible (2-
4). However, since ivermectin does not kill the adult
worms, annual dosing needs to be maintained
indefinitely to keep the disease in check.

The development of a macrofilaricide that can be
used effectively at community level remains a
priority of the WHO Onchocerciasis Chemotherapy
Project (OCP). At present, suramin remains the
only established macrofilaricide, but its value is
compromised because of its toxicity and the need
for intravenous administration. Amocarzine, a
complex diphenylamine derivative, was selected for
joint development in this context by Ciba-Geigy
Limited and OCP when it was shown to have both
micro- and macrofilaricidal activity against parasites
closely related to Onchocerca volvulus in animal
models (5).

Preliminary results in patients have shown that
amocarzine has a rapid microfilaricidal action, after
single doses or short-term repeated dose regimens,
which persists for several months (6). Confirmation
of a macrofilaricidal effect proved to be difficult
initially because of the need to differentiate be-
tween natural and drug-induced lysis of older
worms. In an attempt to avert this difficulty, a trial
has now been conducted in Ecuador and Guate-
mala where, as a result of a control strategy based
upon regular excision of adult worms, most are
removed before autolytic changes occur (7).

An open trial was conducted in which some 300
patients took amocarzine 3 mg/kg twice daily after
food for three consecutive days. Tolerance of this
regimen was considered to range from acceptable
to good. The majority of patients complained of mild
transient dizziness and, among these, a small
number had a positive Romberg sign. Mild pruritus
was common and, in many cases, followed by a
rash which cleared rapidly. Of more than 1500 adult
female worms taken from these patients 4 months
after treatment, 73 per cent were judged on
histological examination to be dead on removal. In
the absence of treatment it has been estimated that
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only some 20 per cent of worms removed by
nodulectomy in this region are non-viable. The
mean microfilarial skin count was greatly reduced
within one week. After 6 months it remained below
20 per cent of the pretreatment value, but it
continued gradually to rise with time.

These results confirm that amocarzine exerts a
macrofilaricidal action in human onchocerciasis.
However, its potential to effect a radical cure of the
disease at dosages that remain practicable and
tolerable remains in doubt on this evidence. Almost
10 per cent of the worms removed from the treated
patients showed no sign of degeneration and the
tendency for microfilarial counts to rise, albeit
slowly, within 12 months of treatment provides a
further indication of a reservoir of viable adult
worms that has regained reproductive capacity.
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New approaches to the
treatment of tick-borne borreliosis

Ten years ago an outbreak of cases of meningo-
encephalitis in a localized neighbourhood in the
east of the United States resulted in the discovery
of a tick-borne infection, Lyme disease (1). The

condition was subsequently found to be more
widely distributed and it was ultimately attributed to
the spirochaete, Borrelia burgdorferi (2-4).
Erythema migrans at the site of inoculation is
followed by transient general systemic effects —
malaise, profound fatigue, headache, migratory
musculoskeletal pain, fever, chills — and regional
lymphadenopathy. Later, however, a high propor-
tion of patients develop more serious focal compli-
cations, including meningitis and meningoenceph-
alitis, myocarditis, and arthritis.

Tetracycline was initially adopted as the standard
treatment, partly as a result of the known efficacy of
various orally administered antibiotics in the
management of erythema migrans. In the early,
localized stages of the disease this provided
excellent results (5). However, relapse became a
problem once haematogenous dissemination had
occurred (8). Successful treatment of the dissemi-
nated disease is likely to depend — as in syphilis —
upon sustained bactericidal activity within the
central nervous system. Neither tetracycline nor
benzylpenicillin provides this protection. Indeed,
neither attains concentrations within the cerebro-
spinal fluid that are needed to inhibit B. burgdorferi
in vitro (7-9). Because dissemination of the infection
often occurs early and cannot be excluded when
patients are first seen, the therapeutic potential is
being explored of other antimicrobials that enter
more readily into the central nervous system.

One recently-completed randomized trial under-
taken in 72 patients in the early stages of infection
compared three-week regimens of doxycycline (100
mg) twice daily and amoxicillin (500 mg) with
probenecid (500 mg) three times daily (10).
Doxycycline is comparable to tetracycline in its in
vitro activity against B. burgdorferi, but it is better
absorbed and tolerated, has a longer half-life and is
more lipophilic. Amoxicillin is more active than
benzylpenicillin against B. burgdorferi, is better
absorbed and its action can be prolonged by giving
it with probenecid.

The two treatments were similarly effective in
eradicating erythema migrans, mild fatigue and
arthralgia and, as yet, none of the patients has
shown signs of relapse. Patients with active
disease of the central nervous system were
excluded from the study. These may well require
yet more intensive therapy with parenteral third
generation cefalosporins (11-13), but it seems that
both the selected regimens will prove effective —
and more reliable than tetracycline — in the
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management of cases that are treated before signs
of dissemination are apparent.

A related spirochaete, B. crocidurae, is the cause of
tick-borne relapsing fever in West Africa. Reported
cases are rare, but the organism has recently been
identified in thick blood smears of almost 1 per cent
of some 1300 Senegalese children who had
recently had an acute febrile episode (14). For
children aged 10 to 14 the incidence of relapsing
fever was estimated to be second only to malaria
among patients brought to rural dispensaries in
Senegal. This raises the possibility that the disease
may be a major cause of morbidity throughout
much of West Africa. Aside from recurrent febrile
episodes, meningeal signs and jaundice were
apparent in some cases. There were no reports of
focal neurological lesions, and tetracycline seemed
consistently effective in eliminating the disease.
However, in the light of experience with Lyme
disease, it is worth questioning its efficacy in
patients with meningeal signs and other complica-
tions.
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Rice-based oral electrolyte
solutions for diarrhoea

Reliance on glucose-based electrolyte solutions
has transformed the management of acute child-
hood diarrhoea over the past decade, but it has
been estimated that, worldwide, they are probably
used in no more than one in five episodes of illness
(1). In part this is explained by lack of access, but it
is also likely to reflect unenthusiastic acceptance of
a therapy that does not reduce the severity of the
diarrhoea (2). Although glucose-based solutions
stimulate absorption of fluid and electrolytes from
isotonic jejunal contents, they do not reduce or
stimulate reabsorption of intestinal secretions.

Several recent studies have indicated that
rehydration solutions prepared from rice are as
effective as the glucose-based solutions (3) and
that they also ameliorate diarrhoeal fluid loss

(4-7). These solutions have a lower osmolarity than
the glucose-based solutions and there is some
evidence that water is absorbed more effectively
when the contents of the proximal jejunum are
somewhat hypotonic (8). However, rice-based
solutions also present disadvantages (9, 10). They
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need to be cooked; they are more difficult to
prepare; they ferment rapidly; and some infants are
intolerant of starch (11).

To overcome these drawbacks a stable solution
containing rice-syrup solids has been prepared
industrially from solublized rice starch. An assess-
ment of its performance in a preliminary random-
ized, double-blind study undertaken in Costa Rica
has given encouraging results (12). Aimost 100
male infants who were candidates for oral
rehydration therapy were allocated to one of three
regimens: a commercial oral rehydration solution
containing 75 mmol sodium and 25 g glucose per
litre; a rice-based electrolyte solution containing
30 g rice-syrup solids and 50 mmol sodium per litre;
the same solution with the addition of 5 g casein
hydrolysate per litre.

During the first 6 hours of treatment infants receiv-
ing the rice-based solutions were at advantage in
that faecal output was 25 to 45 per cent lower, and
absorption of fluid and potassium was increased.
Sodium balances were similar in all groups even
though the rice-based solutions contained one third
less sodium. Clearly, rice-syrup solids are very
efficient in promoting sodium absorption, but it
remains to be demonstrated whether the observed
differences confer tangible clinical advantage and
improve acceptability. Even if they do, the new
candidate preparation will compete in developing
countries only if it does not significantly increase
the cost of treatment and provided it can be
transported economically in stable powder form.
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Early treatment of HIV infection:
community consequences

On the basis of evidence from one randomized trial
conducted in the United States, sustained adminis-
tration of zidovudine to asymptomatic individuals
infected with human immunodeficiency virus (HIV)
can substantially reduce the rate of progression to
AIDS (1). Confirmation of these findings within an
Anglo-French study is still awaited (2), but zido-
vudine is already widely used in western Europe as
well as North America to treat patients with symp-
tomless HIV infection.

Concern has arisen, however, about the implica-
tions for the community of this therapeutic policy.
After one year, the concentrations of free virus and
antigen in the blood of treated patients are again
likely to approach pretreatment levels (3). Whatever
the cause, it seems that these patients can soon
become as infectious as untreated individuals at the
same stage of progression to AIDS. The application
of simple mathematical models to the limited
information now available has led to the publication
in Nature of the following tentative conclusions (4).
"In communities where the transmission rate of HIV
is low, but sufficient for long-term persistence,
treatment that lengthens the infectious period is
likely to increase overall transmission rates to more
than counterbalance the greater longevity of
infected individuals who are treated. The resultis a
perverse increase in the death rate from AIDS. In
communities where transmission rates are high,
such treatment is likely to be beneficial for both
individuals and the community — but not necessar-
ily for linked communities in which the risk is lower".
The implication is clear: wider and earlier use of
zidovudine may be expected to intensify the need
for effective counselling aimed at reducing high risk
behaviour.
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Transmission of
multidrug-resistant tuberculosis

Intravenous drug abusers have long been recog-
nized to be at increased risk of developing clinically
active pulmonary tuberculosis (1). The risk is further
augmented among those who become infected with
human immunodeficiency virus (HIV) (2, 3). Within
this population it has been estimated in the United
States to be in the order of 7 per cent per year (4).
As yet, there is no epidemiological evidence of a
widely increased prevalence of multidrug-resistant
strains of Mycobacterium tuberculosis within this
population. However, a recently presented case
history demonstrates the catastrophic potential for
the transmission of such strains among institutional-
ized drug abusers (5). An HIV-positive individual
with open cavitary pulmonary tuberculosis resistant
to isoniazid, rifampicin and ethambutol is known to
have infected at least 15 — and possibly as many
as 31 persons — while resident for a period of
several months in a rehabilitation centre for drug
abusers. The number of individuals infected may
well have been substantially higher, since half of
the residents who were initially negative on
tuberculin testing were not available for subsequent
evaluation. Moreover, anergy to delayed hypersen-
sitivity among the HIV-positive contacts will have
decreased their reactivity to tuberculin testing (6).

The United States Centers for Disease Control
have already emphasized the urgent need to devise
antituberculosis drug regimens effective in prevent-
ing the development of clinically-active disease in
persons infected with multidrug-resistant bacilli (7).
In the light of this experience they additionally
underscore the need to:
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« immediately isolate and treat institutionalized
persons suspected of having infectious tubercu-
losis;

« rapidly investigate contacts when the diagnosis is
first considered and not when it is subsequently
confirmed by culture;

« suspect drug-resistant tuberculosis in any patient
whose sputum remains smear-positive after 3
months’ therapy;

o further develop rapid diagnostic tests to identify
M. tuberculosis (8) and to establish drug suscepti-
bility;

» assure efficient communication of medical
information on patients who move while under
medical care from one location to another.
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Antimicrobial resistance patterns
in childhood pneumonia

Acute lower respiratory tract infection, due predomi-
nantly to Streptococcus pneumoniae or
Haemophilus influenzae, remains a leading cause
of childhood mortality in developing countries (1-6).
Many of these deaths could probably be averted
through improved case management using stan-
dard treatment protocols (7). It has been recom-
mended by WHO for some years that children
younger than 5 years with tachypnoea and cough
or breathing difficulties — but without other danger
signs — should be treated as outpatients with
trimethoprinm/sulfamethoxazole, procaine benzyl-
penicillin, ampicillin or amoxicillin. Those with
indrawing of the chest or other signs of serious
underventilation should be referred immediately to
a medical centre for evaluation and, if necessary,
treated with other antibiotics such as chloram-
phenicol, gentamicin or cloxacillin (8).

Trimethoprim/sulfamethoxazole is commonly
regarded as the antibiotic of first choice because of
its relatively low cost and the convenient twice-daily
dosage schedule (9, 10). However, isolates of both
S. pneumoniae and H. influenzae from patients
with serious invasive infections are now commonly
and widely resistant to this and other antimicrobials
(11-17). In particular, reports of strains of S.
pneumoniae with decreased susceptibility to
trimethoprimysulfamethoxazole have emanated in
recent years from countries as widely dispersed as
Spain (18-21), Saudi Arabia (22) and Pakistan (23).
Of even greater concern is the accumulation of
reports from many countries of other strains that
are resistant to chloramphenicol (23, 15) since this
antibiotic is widely recommended for the treatment
of children with severe pneumonia (8, 24).

The need for rigorous surveillance of these resis-
tance patterns, which change unpredictably and
substantially from year to year (6, 25), has now
become irrefutable. In the short term, the establish-
ment of national microbiological faboratories for this
purpose would enable treatment for these infections
to be planned with greater assurance. It would also
provide the resource necessary for a better
understanding of the association between in vitro
susceptibility and the outcome of treatment. Not
least, in the longer term, it would advance and
facilitate the development of effective pneumo-
coccal polysaccharide-protein conjugate vaccines
in developing countries by providing information on
the prevailing distribution of serotypes (6). Other
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developing countries will be well advised to watch
developments in Pakistan which has already opted
to include country-wide surveillance of both

S. pneumoniae and H. influenzae as an integral
component of its national programme to control
acute respiratory infections (6).
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Determination of dosage in
population-based chemotherapy

Community-based disease control has to be
integrated into primary health care services if it is to
be viable in the longer term (1-3). Reliance must
often be vested in persons with little formal educa-
tion and, unless ways can be found of administering
drugs reliably and accurately, projects are liable to
founder. Yet precise dosing of antiparasitic drugs is
often crucial. Indeed, standard regimens are
commonly expressed in doses based on the weight
of the patient.

This was the problem recently faced in an experi-
mental programme aimed to control schisto-
somiasis in 12 villages in the Gambia where
population-based chemotherapy may prove to be
the most cost-effective intervention. Two drugs
were compared — metrifonate, which is cheap but
requires three doses administered at intervals of at
least 2 weeks, and praziquantel which is given as a
single large dose. The outcome of the study has yet
to be published, but its success was dependent
upon a weighing scale calibrated in "tablets", rather
than kilograms. The device, which is described in
detail in a recent issue of the Lancet (4), enabled
village health workers with brief training to deal
reliably with drug dosage and distribution under
minimum supervision. The method was also
apparent to the villagers who were able to check
the dosage and cooperate actively in an informed
manner.

The authors concede that the results underscore
the obvious advantages of single dose therapy, but
they point to high compliance rates achieved with
the multidose metrifonate regimen as evidence that
the village health services in the Gambia are able to
deliver the drug effectively.
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Clinical trials: randomization
revisited

For over 50 years randomization of treatment has
remained the tenet by which objectivity is assured
in comparative clinical trials. Nothing has since
happened to shake confidence in this principle. In
recent years, however, many large multicentre trials
have been designed to compare the attributes of
alternative established treatments, rather than to
evaluate an innovative therapeutic approach. This
raises problems in that the clinicians involved are
likely to have individual preferences for one
treatment or the other.

Not only can this create an important bias in the
assessment of clinical responses, it also risks
offending ethical precepts insofar that clinicians
should never reasonably be expected or required to
treat patients in a way that, in their own judgement,
is less than optimal (1). To obviate — or, more
likely, ameliorate — the problem the criteria for
admission of patients to a study may be defined
very narrowly simply as a means of averting these
problems. This in turn, may slow or even frustrate
the implementation of the trial. Subsequently, it may
also give rise to uncertainty about the relevance of
the results to the wider population of patients to
which they were initially intended to apply.

Another solution, now formally proposed for the first
time in a recent issue of the Lancet (2), is that a
patient satisfying the selection criteria who has
been randomly allocated to a treatment schedule
should then be assigned to a clinician who consid-
ers the allocated regimen to be the most appropri-
ate for that patient. Purists would argue that this
fatally compromises the principle of randomization.
The authors acknowledge the many constraints and
disadvantages that limit the field of application of
such a method. The trial has to be open. The
results may, on occasion, be influenced by interac-
tions that are not amenable to investigation. The
logistics are complicated, costs are increased, and
delays may be incurred that cannot be entertained
when acute illnesses are at issue.

Yet there are situations in which the proposed
approach may offer the only legitimate approach to
the comparison of two established treatments (3-7).
They also provide scope to accommodate the
preferences of the patient as well as that of the
physician (8), a benefit that ensures consent is
obtained through a process of negotiation rather
than through explanation alone (9-11).
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Cancers following organ
transplantation

It is now 25 years since evidence was first pre-
sented of an increased incidence of lymphomas
among patients who had undergone renal
transplantion some years earlier (1). Since then,
reports of over 5000 cancers that have occurred
worldwide in patients who have received an organ
transplant have been collated in the Cincinnati
Transplant Tumor Registry. A detailed review of

these cases has still to be published but the
findings have already been described as striking (2,
3). Cancers common in the general population are
not represented with increased frequency in the
data base. Indeed, those that are cited most
frequently are relatively uncommon among patients
at large. They include lymphomas (which account
for over 20 per cent of the reported malignancies),
squamous cell carcinomas of the lip and skin,
Kaposi's sarcoma, other sarcomas, carcinoma of
the vulva and perineum, renal carcinomas, and
hepatobiliary tumours. Many of these lesions have
unusual histopathological features and each tends
to occur with its own characteristic latency after
transplantation.

There is now persuasive evidence that the more
effective immunosuppressive regimens used in
recent years to assure functional allograft survival
are associated with a higher risk of malignancy.
The suggestion has been made that regimens
based on ciclosporin, or that involve administration
of monoclonal antilymphocyte antibodies, are
particularly likely to induce lymphomas (4). Others,
however, favour the hypothesis that the risk of non-
Hodgkin’s lymphoma increases simply as a function
of the degree of cellular immunosuppression since
there is a high incidence of this particular cancer in
patients with certain primary immunodeficiencies
(5) and among patients with the acquired immuno-
deficiency syndrome (AIDS) (6).

The risks must be viewed in perspective. It has
been estimated that, although 6 per cent of all
recipients of allografts develop cancers, only 1 per
cent die from them (2). There is no call based on
this evidence for any sweeping review of transplan-
tation policy, but there should be a commitment to
search for other approaches to immunosuppressive
therapy in the hope that, ultimately, this substantial
and dangerous risk can be averted.
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Influenza vaccination:
reassurance for the elderly

Influenza is now a preventable illness, yet it
remains a common cause of serious illness and
death among elderly, frail patients — particuiarly
when they are institutionalized — even within highly
developed countries (1, 2). It is estimated, for
example, that fewer than one-third of the high risk
individuals in the United States are protected in any
one year (3, 4) and that fear of adverse effects
remains a major deterrent to vaccination (5, 6).

The first influenza vaccines were highly immuno-
genic and they commonly induced adverse reac-
tions that were sometimes severe (7). However,
more highly purified vaccines that have been
available for the past 20 years have been claimed
to be indistinguishable from placebo in their
unwanted effects (8, 9). These planned compari-
sons have been undertaken mainly in young,
healthy individuals. Now, a comparable study
recently conducted in the United States on 336
male volunteers over 65 years of age has provided
the same pattern of results (10). Systemic effects
were no more common in the 7 days following
vaccination than after injection of placebo. A basis
now exists for providing reassurance to elderly
patients about the safety of the procedure with
more confidence than was previously possible. An
important barrier to influenza vaccination in the
prime target group may at last be broken.
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Contraceptive use and bacteriuria

A strong association has been apparent for many
years between sexual activity (1-4) — particularly
when this involves diaphragm-spermicide use —
and acute urinary tract infections in women (5-6).
Estimates adduced in the United States have
suggested that, nationally, perhaps a third of such
infections are attributable to this cause (7). No
attempt has been made until recently, however, to
assess directly the effects of sexual intercourse and
different contraceptive methods on bacteriuria and
changes in the vaginal flora that might predispose
to urinary tract infection. This has now been
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accomplished by assessing the prevalence of
bacteriuria and vaginal colonization with Candida
species, enterococci, and staphylococci in a cohort
of about 100 young women before and subsequent
to intercourse after a 5-day period of abstinence
(8). Users of oral contraceptives, foam/condoms
and spermicide/diaphragms were comparably
represented within the group.

More than 102 colony-forming units per ml were
detected prior to intercourse in midstream urine
specimens from between 5 to 10 per cent of women
using each of the three contraceptive methods. A
few hours after intercourse the proportion was
unchanged among oral contraceptive users, but it
rose to 33 per cent and 58 per cent among users of
condoms and diaphragms respectively. These
proportions remained essentially unchanged 24
hours later.

At the initial visit, the proportions of women with
E.colivaginal colonization were 15, 9 and 26 per
cent among users of oral contraceptives, condoms
and diaphragms respectively. After intercourse
heavy vaginal contamination was found in 21 per
cent of those using oral contraceptives, 38 per cent
of those using condoms and 57 per cent of those
using diaphragms.

Throughout the study, condom and diaphragm
users also used a commercially-available
spermicidal foam or jelly containing nonoxinol-9. On
these findings, it seems that use of this spermicide
may well alter the vaginal ecosystem in a way that
favours growth of E. coli. Unexpectedly, there was
no evidence from this study that spermicides
change the prevalence or concentration of
lacto'bacilli after intercourse. Nonoxinol-9 is
claimed, however, to have antimicrobial activity
against N. gonorrhoeas, T. vaginalis, T. pallidum,
herpes simplex virus, several uropathogens and,
perhaps, human immunodeficiency virus (HIV) (9).

Barrier contraceptive methods and spermicides
have been recommended as a protection against
HIV infection and other sexually transmitted
diseases even for women who use oral contracep-
tives (10). Their use is clearly set to increase
substantially and the need for this is undisputed. It

seems, none the less, that prospective studies
about any risk of symptomatic urinary tract infection
that may be associated with their use and the
factors that may influence its magnitude are
necessary.
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Bovine spongiform encephalopathy

European Community — As a result of an out-
break of bovine spongiform encephalopathy (BSE),
first recognized in cattle in the United Kingdom in
1985-1986, a number of constraints have been
operative for the past year on the exportation of live
cattle, beef and certain other bovine products from
the United Kingdom to other countries of the
Community (1). These are directed to preventing
potentially infected tissues from entering the food
chains of humans and food-producing animals.
When there is a clinical suspicion of a case of BSE
anywhere within the Community, the brain of the
animal must be examined for diagnostic purposes
and, if BSE is confirmed, the remainder of the
carcass must be destroyed.

On the advice of the Committee for Proprietary
Medicinal Products, the Commission of the
European Communities is now seeking comments
on proposed guidelines for minimizing the risk of
transmission of agents causing spongiform
encephalopathies via medicinal products (2).
These proposals, which are directed to all Member
States of the Community, define the animals that
may be used for this purpose, the tissues that may
be selected, and the precautions that should be
implemented to exclude and inactivate causative
agents. It is emphasized that, although the guide-
lines relate primarily to BSE and materials of
bovine origin, they are also applicable to material
derived from sheep, goats, deer, and other animals
susceptible to scrapie-like agents. They cover all
medicinal products that contain active ingredients
or excipients derived from these animals, or that
require the use of such materials in the production
process.

All materials should be obtained from animals that :
« are less than 6 months of age;

* have not been fed animal meal, tallow, or other
foodstufts containing these ingredients;

» are taken from herds that have been closed in the
female line since 1980 and that are officially
certified to have been free from cases of BSE for
at least 2 years.

The risk of contamination of specific organs, tissues
and secretions should be considered when source
materials are selected. The highest titres of the
causal agents are contained in tissues containing
neural or lymphatic elements and in some glandular
tissues, including salivary, thyroid and adrenal
glands.

Penetrative brain stunning and sawing should be
avoided since this could increase contamination of
other organs, should the animal be infected.
Cellular components must be removed from blood
and milk, and contamination by placental tissue and
amniotic fluid must be avoided during the collection
of fetal blood.

Cell lines — particularly those of neural origin —
known to be capable of concentrating or amplifying
the causal agents must not be used unless a
reasoned justification is provided.

When the safety of the final product cannot
otherwise be assured, it should be subjected to
additional inactivation or fractionation procedures.
Complete inactivation is assured by:

« autoclaving at 135 °C for at least 18 minutes at
100 per cent relative humidity;

« treatment with 1 N sodium hydroxide solution for 1
hour at 20 °C

infectivity may also be reduced by various other
processes, which must be tested and validated
using appropriate model systems, including:

« treatment for 1 hour at 20 °C with a solution of
sodium hypochlorite containing at least 2 per cent
available chlorine;

« extraction by organic solvents;

« removal of protein by precipitation, ultracentrifuga-
tion or absorption;

« preparation of filtrates by passage through 10-nm
filters;

* passage through appropriate chromatographic
columns.

59



Regulatory Matters

WHO Drug Information Vol. 5, No. 2, 1991

Switzerland — The Intercantonal Office for
Medicines Control has meanwhile taken the more
radical decision to advise all nationally-based
pharmaceutical companies that products containing
ingredients of bovine origin may be released only if
batch certificates can be supplied providing
assurance that the animals used in their manufac-
ture were not bred in the United Kingdom (3). At the
same time it has acknowledged that sporadic cases
of BSE have been confirmed in other countries,
including one case notified in Switzerland in
October 1990 in an animal that had been born
outside the United Kingdom (4). In the light of this,
manufacturers are being consulted over other
proposed measures which include:

» summary revocation of the registration of pharma-
ceutical products intended for human use that
either contain material derived from bovine brain,
spinal cord, thymus, spleen, intestine or lym-
phatic tissue, or that require the use of bovine
tissues during the manufacturing process.

* suspension of the registration of parenterally-
administered and ophthalmological products
intended for human use that are manufactured
from other bovine tissues pending information on
the animals from which they were derived,
whether cases of BSE have been notified within
the country of origin, the conditions under which
the animals are housed and fed and details of the
manufacturing process, including any steps that
are taken to prevent transmission of BSE.

» exempted from these general requirements,
having regard to their therapeutic importance,
and on the understanding that manufacturers will
promptly supply the above information, are
insulins, heparin (including blood products
containing heparin), protamine and glucagon.

» re-examination of the efficacy, benefits and risks
associated with all preparations containing
materials of bovine origin that are intended for
oral or topical use on the basis of analogous
information to be provided by manufacturers.

United Kingdom — The background to these
concerns, together with a discussion on whether
potential exists for BSE to be transmitted to man,
has recently been published in the Lancet (5, 6).
The disease, which was first recognized in cattle in
the United Kingdom in 1985-1986, is widely
assumed to have been caused by feeding pro-
cessed sheep protein to cattle. It was initially
assumed that, even following strong challenge, the

risk of transmission of scrapie by the oral route
across an animal species barrier could be dis-
counted. However, in the face of the epidemic, the
feeding of ruminant-derived protein to cattle and
other ruminants was banned in the UK in 1988. By
the end of 1990, the cumulative total of confirmed
cases of BSE in the United Kingdom approached
20 000, and these were distributed among almost
10 000 farms. If, as is still widely anticipated, the
cow is a “dead-end” host, the disease could be
eliminated from the country within a decade. If, on
the other hand, either lateral (cow-to-cow) or
vertical (cow-to-calf) transmission were to be
demonstrated, this would have serious implications
for the course of the epidemic and intensify
concerns regarding the potential for interspecies
transmission of the scrapie agent.

As yet, there is no evidence of any direct causal
relationship between scrapie and Creutzfeldt-Jacob
disease, or any other spongiform encephalopathy
of man (5-8). None the less, a substantial array of
research projects has been funded that should
provide better insights into the nature of BSE and
its transmission (9) while, in the interim, various
precautions have been implemented within the UK
to deal with any threat that BSE might conceivably
pose to man (10). These include guidelines,
operative since March 1988 — and largely analo-
gous to those now proposed by the European
Commission — addressed to manufacturers of
drugs and vaccines intended for human or veteri-
nary use that are administered either parenterally
— or topically to the eye or to open wounds — and
in which bovine material is either included or
utilized during the manufacturing process (11).

These provisions exclude the use of brain, neural
tissue, spleen, thymus and other lymphoid tissue,
placental tissue or cell cultures of bovine origin.
Cellular components must be removed from serum,
and scrupulous care must be taken to avoid
contamination of fetal calf serum by placental tissue
and fetal fluids. All required tissues should be
obtained from calves under 6 months of age that
have not been subjected to penetrative brain
stunning, and that have been taken from a herd
closed in the female line since 1980, in which no
animal has either shown symptoms of BSE or been
fed on ruminant-derived protein during that period.
The tissues must be removed using sterile equip-
ment and disposable needles, syringes and scalpel
blades. When sterilization procedures are used,
they should be adequate to inactivate scrapie-like
agents and, whenever possible, the product should
be terminally sterilized by a validated method.
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Drug effects in the elderly

United States of America — The Food and Drug
Administration is proposing that manufacturers
should inform doctors, in approved product informa-
tion, about the effects of prescription drugs in
elderly patients. This step complements recently
issued guidelines that encourage manufacturers to
carry out thorough evaluations of the effects of their
products in elderly populations. The agency

emphasizes that age-related changes in respon-
siveness to many drugs are related not only to
impairment of renal and hepatic function but to
other factors including reduction of muscle mass,
accumulation of fat, and altered sensitivity of cells
in the brain and other organs.

The proposal requires information to be provided
not only on relevant studies commissioned by the
manufacturer but also on independent studies
reported in the literature. The statement is intended
to reflect all available information on the effects ot
the drug in the elderly or, in default of such evi-
dence, to indicate clearly that such information is
not available.

Sources
1. United States Federal Register, November 1, 1990.

2. U.S. Department of Health and Human Services. HHS
News, P90-51 (19390).

Filgrastim (granulocyte
colony-stimulating factor)

United States of America — The Food and Drug
Administration has recently approved filgrastim , a
genetically-engineered form of human granulocyte
colony-stimulating factor (G-CSF), for use in
infections in neutropenic patients with non-myeloid
cancer receiving chemotherapy.

Endogenous human G-CSF selectively regulates
the production of neutrophils within the bone
marrow. It raises neutrophil counts in cancer
patients receiving chemotherapy, and this effect is
correlated with a reduced incidence of infections. It
also enables some patients vulnerable to bone
marrow suppression to receive the full standard
chemotherapeutic dose. On withdrawal of the drug,
neutrophil counts decline by 50% within a day or
so, and to pretreatment levels within seven days.

Some 20% of treated patients experience some
degree of bone pain during treatment, but no
serious effects have occurred necessitating
discontinuation of therapy. It remains possible,
however, that although G-CSF exerts its growth-
promoting action primarily on leukocytes, it may
also stimulate growth of malignant myeloid cells
and other tumours.

Source: FDA Medical Bulletin 21: 4 (1991).
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Prothrombin complex concentrate:
suspension

Germany — In agreement with the manufacturer,
the Federal Health Office has suspended the
marketing authorization of a prothrombin complex
concentrate until 30 June 1991 pending investiga-
tion of its safety.

To date, 7 cases of HIV-seroconversion have been
reported in haemophiliac patients who have
received this preparation. In some cases exan-
thema, which are frequently seen in recent HIV-
infection, were noted shortly after administration of
the product. The manutacturing process will be
checked in order to ensure the adequacy of the
sterilization procedure as well as its implementa-
tion.

Source
1. Deutsche Apotheker Zeitung, No. 18, 3 May 1990.

2. Deutsche Apotheker Zeitung, No. 5, 31 January 1991.

Succimer: a new antidote
for lead poisoning

United States of America — The Food and Drug
Administration has approved an oral formulation of
a new chelating agent, succimer, for the treatment
of children with blood lead levels estimated to be
above 45 micrograms per decilitre. One trial has
suggested that this agent may be more effective
than the standard regimen of intravenous sodium
calcium edetate.

As in the case with other chelating agents, a
rebound rise in blood lead concentration tends to
occur after the initial course of therapy.This may be
eliminated by extending the period of treatment by
2 weeks using a dose of 350 mg/m2every 12 hours
after completion of the initial 5-day course of 10 mg/
kg (350 mg/m?) every 8 hours. In order to determine
whether a further course of treatment is required
blood lead levels should be monitored thereafter at
least once weekly until the concentration stabilizes.

Listed adverse effects include gastrointestinal
symptoms, rash and raised serum transaminases.
Safety of uninterrupted treatment of more than 3
weeks duration has not been established.

The preparation has no preventive value. In every
instance the source of exposure must be identified
and, as far as is possible, eliminated.

Source: FDA Medical Bulletin, 21: 5 (1991).

Nonprescription drug review gains
momentum

United States of America — In a wide-ranging
decision to exclude ineffective ingredients from
nonprescription drugs, the Food and Drug Adminis-
tration has recently banned the use of more than
200 ingredients from 19 separate classes of
products. Among the most notable consequences
of this action will be the exclusion of acetylsalicylic
acid from analgesic products intended for external
application; the removal of allantoin from lotions
indicated for psoriasis; the exclusion of juniper tar
and pine tar from shampoos; and the removal of
atropine, hyoscyamine and scopolamine (hyoscine)
from antidiarrhoeal products.

Once the ban takes effect in mid-1991, manufactur-
ers wishing to include any of the banned ingredi-
ents in a nonprescription product will have to obtain
the FDA’s approval on the basis of evidence that
the substance is safe and effective for its intended
use.

Sources
1. United States Federal Register, 16 May 1990.

2. U.S. Department of Health and Human Services. HHS
News, P90-52 (1990).

Dietary aids: proposed ban
on 111 ingredients

United States of America — The Food and Drug
Administration is proposing to ban the inclusion of
111 currently-used ingredients in products pro-
moted as dietary aids. The agency claims that it
has given manufacturers numerous opportunities to
demonstrate whether these ingredients are
effective. However, significant information has
been submitted in relation to two compounds only:
benzocaine and phenylpropanolamine. The latter is
contained as an appetite suppressant in the
majority of widely-used dietary aids sold in the
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United States. No consideration will be given to the
exclusion of either compound from these products
until an ongoing comprehensive review of their
safety and efficacy has been completed.

In only one instance was an ingredient banned on
consideration of safety. The water-soluble guar
gum was excluded because the FDA had received
a total of 17 reports of oesophageal obstruction
resulting from its use. In a separate decision the
agency has recently proposed that the labelling of
all nonprescription drug products containing water-
soluble gums as active ingredients should bear
labels warning users to take them with adequate
fluid and to avoid them completely if they have ever
experienced difficulty in swallowing.

Sources
1. United States Federal Register, October 30, 1990.

2. U.8. Department of Health and Human Services. HHS
News, P90-50 (1990).

Blood and blood products:
prevention of HIV transmission

United States of America — The Food and Drug
Administration has updated its standing recommen-
dations for excluding individuals from donating
blood who are at increased risk of HIV infection (1).
The action has been taken in the light of experience
that direct questioning about behavioural risk
factors, when undertaken with sensitivity and in a
way that assures comprehension, is a vital and
effective element in the screening process. The
interrogation complements the required clinical and
laboratory examination for evidence of HIV infection
(2) which, during early infection, may be entirely
negative.

The new provisions require that:

The risk factors for HIV infection should be dis-
cussed with each prospective donor in a manner
that assures comprehension and that focuses on
behaviour rather than stereotypes. It seems, for
instance, that many men who have had male-to -
male sexual experiences do not identify themselves
either as “homosexual’, “gay” or “bisexual”.

At every visit, potential donors must be presented
with information that persons meeting any of the
following descriptions or having engaged in any of

the following activities should not donate blood or
blood components to be used for transfusion or in
the manufacture of other products:

= persons with clinical or laboratory evidence of HIV
infection;

» men who have had sex with another man even on
one occasion since 1977;

* past or present intravenous drug users;

» persons with haemophilia or related clotting
disorders who have received clotting factor
concentrates;

* persons born in or emigrating from countries
where heterosexual activity is thought to be of
major importance in the transmission of HIV-2
infection; -

* persons who have had sex with any other person
meeting the above descriptions;

* men and women who have engaged in sex for
money or drugs since 1977 and persons who
have engaged in sex with such people during the
preceding 12 months;

« persons who have had, or who have been treated
for syphilis or gonorrhoea during the preceding
12 months;

» persons who have received a transfusion of whole
blood or a blood component within the past 12
months. Receipt of an FDA-licensed plasma
derivative other than a clotting factor derivative is
not regarded as providing a basis for exclusion.

In addition, potential donors must be informed that:

» the HIV virus may be transmitted in blood during
the early phases of infection before the tests
available to detect the virus or its antibodies
become positive.

* a sample of blood will be tested for antibody to
HIV-1 (and to HIV-2, if applicable) and, if the
result is positive, the donor will be notified.
Individuals with evidence of infection will be
permanently debarred from future blood or
plasma donation.

* the identities of persons with repeatedly reactive
tests for these antibodies will be entered into a
confidential registry.
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To dissuade individuals from presenting themselves
as potential donors because of concern that they
may have HIV infection, information on other
means of obtaining HIV-1 antibody tests and
educational material describing activities that
threaten the safety of the blood supply should be
prominently displayed and readily available.

The agency additionally advises that, at centres
where each of the revised recommendations are
rigorously implemented, the use of geographical
criteria as the sole basis for excluding potential
donors loses validity. In particular, there is no
longer a justification to refuse individuals simply on
the criterion that they come from a country in which
heterosexual transmission is thought to play a
major role in the transmission of HIV-1. Similarly,
the introduction of testing for antibody to HIV-2
disposes of the need to exclude donors from
countries in which HIV-2 is prevalent.

Sources:

1. U.S. Food and Drug Administration. Open letter to all
registered blood establishments, 5§ December 1990.

2. Morbidity and Montality Weekly Report, 36 (S-1): 1-9
(1987).

Regulations controlling thalidomide

Belgium — Thalidomide has potent anti-inflam-
matory properties as well as a hypnotic action. It is
widely recognized as the most effective treatment
for many patients with erythema nodosum
leprosum, an inflammatory exacerbation of leprosy
resulting from an immune complex reaction and
characterized by an antibody dependent response.
However, because of its proven and potent
teratogenic potential, its use in women of child-
bearing age is justifiable only when pregnancy can
be excluded with complete confidence.

In recent years its anti-inflammatory effect has also
been found to be of value, as a treatment of last
resont, to patients with rare immunologically-
mediated dermatological conditions. Because its
distribution needs to be strictly controlled, a number
of National Health Authorities have issued regula-
tions defining the conditions in which it may be
supplied. Such regulations, recently issued in
Belgium, exceptionally authorize the supply of
thalidomide for the treatment of patients suffering
from the following conditions who are otherwise
resistant to therapy:

« erythema nodosum leprosum.

» dermatological conditions such as lupus
erythematosus discoides; prurigo nodularis;
Weber Christian’s syndrome; Behget's syndrome;
recurrent aphthous stomatitis; polymorphous light
erythema; hydroa vacciniformis.

« graft-versus-host disease.

Thalidomide may only be supplied against a non-
renewable prescription in a quantity sufficient for a
maximum of one month’s treatment. Individual
pharmacists need an authorization from the
General Pharmaceutical Inspectorate to dispense
the drug. For use in the treatment of leprosy, a
medical prescription from the Medical Director of
the Institute for Tropical Medicine is required and
supplies may be dispensed for this indication only
by the hospital pharmacist of the Academic Hospital
in Antwerp.

Applications for supplies of thalidomide must
contain information regarding the disease to be
treated, the reasons why thalidomide treatment is
required, dosage and duration of treatment, and a
declaration signed by the patient in which the
doctor certifies that:

« the patient has been fully informed about the
teratogenic effects of the drug and other potential
adverse effects, including polyneuropathy;

* pregnancy has been excluded;

* treatment will be discontinued immediately should
any neurological complications occur;

» the patient understands that the medicine must
not be used by anyone else and that it must be
kept out of reach of other persons;

« when applicable, the patient has agreed to use an
effective contraceptive method throughout the
period of treatment and for as long as the physi-
cian may subsequently advise;

« the patient will return any unused thalidomide to
the pharmacist who dispensed it.

Source: Arrété royal portant interdiction de I'importation,
de la cession et de la délivrance de médicaments
contenant de la thalidomide. Moniteur Belge, p.8090, 27
April 1990,
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Minocycline: a cause of benign
intracranial hypertension?

Australia— Over a period of 18 years the Adverse
Drug Reactions Advisory Committee has received a
total of 25 reports in which benign intracranial
hypertension is ascribed to drug therapy. Ten of
these cases relate to patients who were receiving
prolonged courses of minocycline (1). In each case,
the patient complained of headache, which was
often severe, and of blurred or double vision
associated with bilateral papilloedema. Some of the
patients had also vomited, and two had signs of
sixth nerve palsy. All signs and symptoms resolved
within 3 to 4 weeks of withdrawal of minocycline in
each of 8 patients whose recovery was subsequen-
tly documented.

The Committee recalls that this is not the first occa-
sion in which minocycline has been associated with
adverse effects on the central nervous system. In
1988, they drew attention to reports of impaired
balance among patients receiving the drug (2).

Sources

1. A tale of two tetracyclines. Australian Adverse Drug
Reactions Bulletin, No. 7, 1988.

2. Minocycline and benign intracranial hypertension.
Australian Adverse Drug Reactions Bulletin, No. 10, 1991.

Bromocriptine and
pleuropulmonary disorders

Australia — Bromocriptine, an ergot derivative with
dopamine receptor agonist activity, has been used
for many years in the treatment of hyper-
prolactinaemia and the suppression of lactation.
More recently, it has been used at higher dosage in
Parkinson’s disease and other neurological
conditions. The possibility that prolonged high-dose
treatment might rarely give rise to serious pleuro-
pulmonary pathology was first raised in 1988 (1).
The Adverse Drug Reaction Advisory Committee
now reports (2) that it has since received seven
reports of either pleural effusion or fibrosis, and one
report each of pleuritic chest pain, pulmonary
fibrosis and retroperitoneal fibrosis. Two of these

cases have also been reported independently (3).
Each of the patients had been taking bromocriptine
at a dose of 20 to 30 mg daily for a period ranging
from 6 months to almost 5 years. Two recovered
rapidly when the drug was withdrawn, some
improvement was reported in 3 others within a few
weeks, but no sign of remission was apparent in the
others after several months.

Sources

1. Kinnunen, E.. Viljanen, A. Pleuropulmonary involve-
ment during bromocriptine treatment. Chest, 94: 1034-
1036 (1988).

2. Bromocriptine and pleuropulmonary disorders.
Australian Adverse Drug Reactions Bulletin, No 10, 1991.

3. Hely, M. A., Morris, J.G., Lawrence, S. et al. Retro-
peritoneal fibrosis, skin and pleuropulmonary changes
associated with bromocriptine therapy. Australian and
New Zealand Joumal of Medicine, 21: 82-83 (1991).

Non-sedating antihistamines:
CNS effects reported

Australia— Spontaneous notifications submitted
to national drug regulatory authorities refute the
initial claim that the H, receptor antagonists
astemizole and terfenadine exert no action on the
central nervous system. The total number of
relevant reports that have been received suggests
that troublesome CNS reactions are uncommon.
However, the high proportion in which symptoms
occurred within a few days of first taking the drug —
and, in some cases, also on rechallenge —
heightens the probability of a causal relationship. In
Australia, a wide variety of unwanted effects have
been reported including headache, dizziness,
somnolence, depression or apathy, confusion or
depersonalization, agitation or anxiety,
paraesthesia, tremor or hyperkinesia, insomnia,
ataxia and disturbances of taste. Doctors have
been advised that, although neurological and
psychiatric symptoms seem to be uncommon, they
are distressing to the patient and, in some cases,
they could result in serious consequences.

Source: Australian Adverse Drug Reactions Bulletin, No
10, 1991.
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Biological Substances

International Standards and
Reference Reagents

The purpose of international biological standards
and international biological reference reagents is
to ensure uniformity throughout the world in the
designation of the potency or activity of preparations
used in the prophylaxis, therapy, or diagnosis of
disease, where this cannot be expressed in terms
of physical or chemical quantities.

The present publication lists standards for allergens,
antigens, antibodies, blood products and related
substances. The second part of the book is
dedicated to similar information on reference
reagents.

105 pages, 1991

Price: Sw. fr. 19.—

(Developing countries Sw. fr. 13.30)
ISBN 92 4 154429 5

Order No. 1150362

Available from:
Distribution and Sales
World Health Organization
1211 Geneva 27
Switzerland
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Essential Drugs

Fungal infections of the skin
and mucous membranes

Fungi and their spores are ubiquitous in the
environment but relatively few species cause
disease in man. Infection, which can be superficial,
subcutaneous or systemic, occurs when pathogenic
species are either inoculated or inhaled, or when
host resistance to a commensal organism is
attenuated.

Superficial fungal diseases

Dermatophytosis, candidosis and pityriasis
versicolor are the most widespread and prevalent
diseases. Until relatively recently, few topical
fungistatic substances were available to treat these
conditions, and griseofulvin — which remains of
value in the dermatophyte infections — was the
only substance available for oral administration. All
were limited in their spectrum of action and
treatment failures were frequent. Some of the long-
established topical preparations are still used for
minor superficial infections, but treatment has been
greatly improved, not only by the introduction of
several imidazoles, such as miconazole and
clotrimazole, and other potent topically-active
synthetic antifungal compounds, but by new orally-
active agents, including the imidazole,
ketoconazole, and several triazole derivatives. The
incidence of allergic contact reactions is now low
and the newer preparations are non-irritant.
However, none of the available systemically-
administered agents — of which griseofulvin,
ketoconazole and fluconazole are most firmly
established — is without serious toxic potential and
each needs to be administered with due caution.

Griseofulvin is effective only against the dermato-
phytoses for which it remains the standard oral
treatment. It should be administered in a dose of
not less than 10 mg/kg body weight daily and
absorption is facilitated when it is taken with food. It
sometimes induces nausea and headache.
Photesensitivity can be a problem and its use is
contraindicated in the porphyrias. It is also reported
to have caused exacerbations of systemic lupus
erythematosus. It has produced both hepatitis and

hepatomas under experimental conditions in
animals. Although these changes have not been
observed during clinical use, careful consideration
should be given to the need to administer
griseofulvin to any patient with pre-existing hepatic
disease and, when this is considered necessary,
close monitoring of hepatic function should be
maintained throughout treatment.

Ketoconazole is an imidazole that is effective
against both yeasts and dermatophytes at a dose of
200 to 400 mg daily. It is thought to disrupt the
function of membrane-bound enzymes by selec-
tively inhibiting the synthesis of ergosterol, an
essential component of the surface membrane of
tungal cells. Much higher concentrations are
required to disrupt the analogous process of
cholesterol synthesis in mammalian cells. However,
it has occasionally been associated with serious
and sometimes fatal hepatitis. it is consequently
contraindicated in patients with pre-existing hepatic
disease, and hepatic function should be monitored
regularly whenever long-term treatment is initiated.
Because of its toxicity it is largely reserved for
serious mucocutaneous candidosis and dermato-
phyte infections of the skin resistant to other
treatment.

Fluconazole is a triazole derivative with a broad
spectrum of antifungal activity. Like ketoconazole it
has caused hepatic damage. This risk seems to be
confined to patients seriously ill with AIDS or cancer
but it is prudent to monitor hepatic function in all
patients on long-term therapy. It has also been
demonstrated to have teratogenic potential in
experimental animals. Women of child-bearing age
should take effective contraceptive precautions and
treatment should be suspended during lactation. It
should be reserved for treatment of extensive
candidosis of the mouth and pharynx and for
resistant or recurrent vaginal candidosis. With the
exception of vaginal candidosis, in which a single
dose of 150 mg can be curative, it is generally
prescribed for non-invasive conditions at a dose of
50 to 100 mg for periods of 7 to 28 days. In higher
dosages ranging from 200 to 400 mg daily it has
emerged as the most effective available treatment
for candidaemia, disseminated candidosis and
cryptococcosis in patients with AIDS.
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