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Regulatory Matters 

ACE inhibitors: warning on 
fetotoxicity reinforced 
United States of America — Subsequent to its 
earlier decision to contraindicate the use of 
angiotensin-converting enzyme (ACE) inhibitors 
during pregnancy, the Food and Drug Administra­
tion has received reports of more than 50 cases of 
congenital defects attributed to fetal exposure to 
these substances during the second and third 
trimesters of pregnancy. These include cases of 
renal failure and deformities of the face and skull. 
Manufacturers of products containing these 
substances — which include benazepril, captopril, 
enalapril, lisinopril, quinapril and ramipril — have 
written to all doctors registered in the United States 
alerting them to the hazard, and a boxed warning to 
the same effect will now be included in the ap­
proved product labelling. 

At the same time, women who become pregnant 
while receiving an ACE inhibitor have been advised 
not to stop treatment before consulting their doctor. 
The FDA has no information to indicate that these 
substances constitute a risk to the fetus during the 
first trimester, and it emphasizes that uncontrolled 
hypertension during pregnancy is dangerous both 
to the mother and the fetus. Pharmacists have been 
provided with stickers to place on prescription 
bottles that read: "if you become pregnant consult 
your doctor promptly about switching to a different 
drug". 

Source: HHS News, P92-8. 13 March 1992. 

....and anaphylactoid reactions 
noted in dialysis patients 

United Kingdom — The Committee on Safety of 
Medicines has drawn attention to recently published 
evidence that, for reasons that are as yet unknown, 
patients receiving angiotensin-converting enzyme 
(ACE) inhibitors who are dialysed using high-flux 
polyacrylonitrile membranes are at high risk of an 
anaphylactoid reaction. Facial swelling, flushing, 
hypotension and dyspnoea have been reported in 
such patients within a few minutes of commencing 

haemodialysis. These signs have not been associ­
ated with the use of alternative dialysis membranes. 
Data sheets for ACE inhibitors are being amended 
to include a relevant warning. 

Source: Committee on Safety of Medicines. Current 
Problems, Ho. 33(1992). 

Beta-adrenoreceptor agonists 
and asthma deaths 
United Kingdom — A working party set up by the 
Committee on Safety of Medicines to review the 
safety of beta-adrenoreceptor agonists in asthma 
has reported that the studies published to date 
neither confirm nor refute a causal association 
between the use of these drugs and death from 
asthma. It supports its view by pointing to the 
impossibility of dissociating the severity of the 
illness from the patient's quantitative requirement 
for bronchodilator drugs. 

The working party also reviewed studies designed 
to explore whether regular administration of these 
drugs to patients with mild to moderate asthma 
might result in progression of the disease. It found 
that the differences in asthma control between 
regular and "on-demand" use were generally small, 
and that the clinical relevance of some of the 
changes was uncertain. Overall, it concludes that 
beta-adrenoreceptor agonists are of undoubted 
value in the relief of the symptoms of asthma, but 
that further clinical studies are required to define 
optimal dosage schedules and to explore how they 
are best used together with inhaled anti-inflamma­
tory drugs. 

Source: Committee on Safety of Medicines. Current 
Problems, No 33 (1992). 

Bufexamac: hypersensitivity 
reactions 
Germany — The Federal Health Office has 
requested that a warning regarding hypersensitivity 
be placed in product literature for all topical 
formulations of the nonsteroidal anti-inflammatory 
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agent, bufexamac. A variety of associated skin 
reactions has been reported including pruritus, 
erythema, urticaria, vesiculation, psoriasiform 
lesions and, in a few instances, a condition resem­
bling exudative erythema multiforme. Occasional 
reactions have been severe, and in some cases 
wide dissemination has occurred. 

Source: Communication form the Federal Health Office, 
Berlin, 23 July 1991. 

Cinchophen: an official seal 
of obsolescence 
Germany — The Federal Health Office has 
withdrawn the registration of all marketed products 
that contained the anti-inflammatory substance, 
cinchophen, on grounds of safety and obsoles­
cence. Cinchophen has been used as an 
antirheumatic agent for more than 60 years. The 
studies on which this use is based were virtually all 
conducted before the concept of controlled clinical 
observation was developed and the agency 
considers that the available evidence leaves doubt 
about its efficacy. There is less doubt regarding its 
hepatotoxic potential: jaundice, parenchymatous 
hepatitis and cirrhosis have long been associated 
with its use, and these effects have been repro­
duced in animal studies. It may also be associated 
with a greater risk of gastric ulceration than other 
nonsteroidal anti-inflammatory agents. 

Source: Communication from the Federal Health Office, 
Berlin, 7 June 1991. 

Corticosteroid products: 
warning regarding varicella 
United States of America — The Food and Drug 
Administration continues to receive reports of 
severe illness and deaths resulting from varicella-
zoster infections among children under treatment 
with immunosuppressant doses of corticosteroids. It 
has consequently requested manufacturers of all 
products for systemic use containing these sub­
stances, including those intended for inhalation, to 
add a warning to the product information that 
children and adults who have not had varicella or 
measles should take particular care to avoid 
exposure to these diseases for as long as they are 
under corticosteroid therapy. Should exposure 
occur, prophylactic treatment with varicella zoster 
immune globulin or pooled intravenous immuno­

globulin is recommended, and it is suggested that 
antiviral therapy be considered should varicella 
develop. 

Source: Nightingale, S. From the Food and Drug 
Administration, Journal of the American Medical Associa­
tion, 267: 339 (1992). 

Extracts of germander: 
association with hepatitis 

France — The marketing and extemporaneous 
dispensing of products containing extracts of 
germander (Teucrium spp.) has been suspended 
pending investigation of cases of hepatitis associ­
ated with their use. It is uncertain at this stage 
whether these cases reflect a hazard of germander 
itself or whether they are due to contamination by 
pesticides or fungi. Products containing germander 
were variously approved as adjuvants to slimming 
diets, in the symptomatic control of mild diarrhoea, 
and to relieve the pain caused by inflammatory 
lesions in the mouth and pharynx. 

Source: Communication from the Directorate of Phar­
macy and Medicines, Ministry of Social Affairs and 
Integration, Paris, 15 May 1992. 

Glafenine: voluntary withdrawal 

A recent opinion issued by the Committee for 
Proprietary Medicinal Products of the European 
Economic Community — and which was contested 
within France and Portugal — proposed that 
products containing the analgesic compound, 
glafenine, be withdrawn from use having regard to 
their association with cases of anaphylaxis. In the 
light of this decision the major manufacturer, 
Roussel Uclaf, has ceased promotion and manufac­
ture of all such products worldwide. Patent protec­
tion for glafenine expired in 1982. Products made 
by other manufacturers may consequently remain 
available on some markets. 

Source: Communication to the World Health Organization 
from Roussel Uclaf dated 21 May 1992. 

Illegal importation of 
unapproved medicines 
United States of America — The Food and Drug 
Administration has expressed concern regarding 
evidence that the importation and promotion of 
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unapproved prescription drugs into the United 
States is increasing. In part, these drugs enter in 
the personal baggage of travellers returning to the 
United States who abuse their right to import small 
quantities of medicines needed while travelling 
abroad. In other recent instances, foreign com­
panies have illegally advertised products both in 
periodicals and by direct mailing, representing them 
as foreign versions of US-approved prescription 
drugs. The agency emphasizes the risk to health 
that is inherent in the use of medicines that are of 
uncertain quality and that are not accompanied by 
adequate directions for use. 

Source: Nightingale, S. From the Food and Drug 
Administration. Journal of the American Medical Associa­
tion, 267: 1442(1992). 

United Kingdom — Similar concerns have been 
expressed in a policy document issued by the 
Association of the British Pharmaceutical Industry 
which is concerned with the importation of counter­
feit medicines. Such products are most likely to 
enter a country in container loads of mixed batches 
or, in smaller quantities, in the personal baggage of 
travellers from abroad. Control of such abuses is 
compromised, it is contended, by lack of account­
ability and coordination between the various 
agencies involved; by unawareness within the 
judiciary of the potential hazards that can arise from 
the use of counterfeit drugs; and by a system of 
reimbursement for pharmacists that creates an 
incentive to purchase cheap, and possibly dubious 
products. Among its recommendations, the 
Association proposes that all imported bulk 
consignments of pharmaceutical products be 
subjected to batch analysis as a condition of 
release; that the importation documents be required 
to provide an audit trail back to the original manu­
facturer; and that better communication on suspect 
products be established between manufacturers, 
pharmacists and regulators. 

Source: Action plan against counterfeit drugs. Lancet, 
339:984(1992). 

Propofol: metabolic derangement 
following long-term use in children 
Norway —The Medicines Control Authority has 
advised doctors to avoid using the short-acting 
intravenous anaesthetic agent, propofol, in children. 
It has received reports of two children, each under 
three years of age, who were admitted to hospital 
with laryngitis/epiglottitis and who died after being 

sedated for several days with propofol infused at a 
dose of 5 to 9 mg/kg/hour. Both developed signs of 
metabolic acidosis. Serum concentrations of 
hepatic enzymes were raised, and liver enlarge­
ment and cerebral oedema were evident at 
autopsy. 

Propofol is not approved for long-term sedation of 
children, and the manufacturer has no documenta­
tion relating to this use. 

Source: Communication to the World Health Organization 
from the Norwegian Medicines Control Agency, Oslo, 
6 April 1992. 

Tacrine: cautious extension of 
clinical studies 
United States of America — An advisory commit­
tee to the Food and Drug Administration has 
concluded that evidence from controlled studies 
has thus far failed to demonstrate that treatment 
with tacrine hydrochloride has a "clinically meaning­
ful" effect in patients with Alzheimer's disease. 
Claims have been made of enhanced cognitive 
performance, but the improvements have been 
widely regarded as too small to confer tangible 
benefit. 

The committee has recommended, however, that 
patients with the disease should have increased 
access to the drug while controlled studies con­
tinue. The treatment protocol that determines the 
conditions for this extended use will be designed to 
identify and exclude from treatment patients who 
are predisposed to tacrine's hepatotoxic effects. 
Treatment will be started with a daily dose of 40 mg 
for 6 consecutive weeks and provision for incre­
mental dosage will be included for patients who 
exhibit no signs of liver toxicity. 

Source: Nightingale, S. From the Food and Drug 
Administration, Journal of the American Medical Associa­
tion, 267: 339(1992). 

Drugs for weight control: 
a radical reassessment 
United States of America — Of 113 products 
recently reviewed by the Food and Drug Adminis­
tration for inclusion as active ingredients in products 
sold over-the-counter for weight control, 111 have 
been rejected as unsuitable. The safety and 
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effectiveness of the two remaining substances, 
phenylpropanolamine and benzocaine, are still 
under consideration within the agency. Many of the 
products that contained one or more of the rejected 
substances had already been reformulated or 
withdrawn voluntarily from the domestic market. 

Source: Nightingale, S. From the Food and Drug 
Administration, Journal of the American Medical Associa­
tion, 267: 339 (1992). 

Zalcitabine: for monotherapy or 
combination treatment of HIV 
infection? 
Austria and United States of America — The 
registration has been announced in Austria of 
zalcitabine (dideoxycytidine, Hivid®: Roche), a 
reverse transcriptase inhibitor approved for use in 
combination with zidovudine in patients with 
advanced HIV infection who have CD4 lymphocyte 
cell counts lower than 200/mm3, and in patients who 
cannot tolerate or who fail to respond to zidovudine. 
More recently, an advisory panel to the US Food 
and Drug Administration has recommended its use 
only in combination with zidovudine. 

In the view of the FDA advisory committee, the 
case for monotherapy is not established on the 
basis of the available evidence. Although it notes 
that several trials indicate that zalcitabine, when 
taken in combination with zidovudine, produces a 
more sustained increase in circulating CD4 
lymphocytes than zidovudine alone, it needs to see 
more information on the influence of zalcitabine on 
patient survival and on cases of peripheral 
neuropathy associated with its use. It is concerned, 
in particular, about the possibility of synergistic 
toxicity in patients receiving both drugs. The 
required information, it anticipates, will soon be 
forthcoming from a large, double-blind randomized 
trial already in progress which compares combina­
tion therapy with either zidovudine or zalcitabine 
administered alone. In the meantime, zalcitabine 
will remain available to patients in the United States 
through studies sponsored by the manufacturer, 
under the FDA's "accelerated approval" process. 

Source: FDA panel recommendation on dideoxycytidine, 
Lancet, 339: 1047(1992). 
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Essential Drugs 

Diseases of the skin 

Diseases prevalent in 
developing countries 
In affluent countries, diseases involving the skin 
have been estimated to account for almost one-
third of first referrals to outpatient clinics. In 
developing countries, the number may be even 
higher as a consequence of the greater prevalence 
of infections, infestations and nutritional disorders. 
Eczema, allergic disorders, scaly eruptions and 
pigmentary disorders are also more commonly 
encountered. 

This account deals selectively with primary skin 
diseases that are particularly prevalent in develop­
ing countries. Most are a consequence of over­
crowding, inadequate nutrition and sanitation, and 
environmental pollution. Their prevention is largely 
dependent on improvement in living standards. 
However, given reliable access to preparations 
contained in WHO's Model List of Essential Drugs, 
many are readily curable or controllable. 

Infections 
In general, conditions in which skin involvement is 
one manifestation of a generalized systemic 
disease, such as leprosy and leishmaniasis, are 
excluded here. Fungal diseases, which have 
previously been discussed in this series*, are also 
omitted. 

Bacterial pyodermas 
Staphylococcal and streptococcal infections of the 
skin are highly prevalent where the climate is hot 
and humid, where standards of hygiene are 
compromised, and among immunodeficient 
patients. Elsewhere they are relatively uncommon. 
Most lesions develop on previously healthy skin, 
but pre-existing eczematous lesions and other 
dermatoses can become secondarily infected. 

* Superficial mycoses. WHO Drug Information, 5(3): 129 
(1991). 

Impetigo is a highly contagious superficial 
pyoderma caused by staphylococci — and, less 
frequently, by streptococci or a combination of both 
organisms. It is particularly common in children. 
Within 24 hours the primary vesicular lesions 
become pustular. These rupture to form crusts that 
normally heal without scarring. Pruritus is common 
and the infected area is often extended by scratch­
ing. A severe and potentially fatal variant of the 
disease, which occurs predominantly in the tropics, 
is characterized by the development of a general­
ized bullous eruption. When the lesions rupture, the 
entire skin has a scalded appearance. 

Ecthyma is a variant of impetigo. The lesions, 
which extend deeper into the dermis, heal with 
much scarring. 

Cellulitis and erysipelas are streptococcal 
infections of the subcutaneous tissues. They 
usually result from contamination of minor wounds 
and they are seen most frequently within rural 
communities. Both conditions are characterized by 
acute localized inflammation and oedema. 
Erysipelas is more superficial and has a well-
defined margin. Potentially fatal systemic toxaemia 
may supervene in patients who remain untreated. 

Folliculitis and furuncles, which result from 
infection of hair follicles, are usually caused by 
staphylococci. When they occur in patients who are 
either diabetic or immunocompromised, they 
require particularly careful management. In these 
circumstances, carbuncles (clusters of furuncles) 
with multiple openings sometimes form as a result 
of invasion and necrosis of the dermis. 

Management 
Mild localized superficial infections can often be 
treated effectively with local applications of anti­
septic preparations such as gentian violet or brilliant 
green. The skin should be kept scrupulously clean 
by frequent washing and drying. Superficial crusts 
should be gently separated with soap and water or 
weak antiseptic solutions such as 0.65% solution of 
aluminium diacetate or 1 in 10 000 potassium 
permanganate. 
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Topical antibiotic creams or gels containing 
mupirocin are of value particularly in the treatment 
of impetigo. Preparations containing neomycin and 
bacitracin are also widely used, but these are 
associated with a greater incidence of sensitization. 
Topical use of preparations containing antimicro­
bials widely used in general medicine, including 
penicillins, sulfonamides, streptomycin and 
gentamicin, should be avoided. Because of the 
possibility of inducing sensitivity and favouring the 
emergence of resistant organisms, these antibiotics 
should be reserved for the systemic treatment of 
severe infections. 

Widespread superficial and deep-seated infections 
associated with fever require treatment with 
systemic antibiotics. Whenever possible, antimicro­
bial therapy should be based on the results of in 
vitro sensitivity tests. Systemic administration of 
penicillins — or erythromycin or tetracyclines in 
penicillin-allergic individuals — is effective in most 
instances. However, cloxacillin holds advantage in 
the management of deep staphylococcal infections, 
particularly when the sensitivity of the organism is 
unknown and where penicillin-resistant organisms 
are prevalent. 

Yaws and pinta 
Yaws and pinta are caused respectively by the 
spirochaetes, Treponema pertenue and T. cara-
teum. Although closely related to T. pallidum which 
causes syphilis, neither is transmitted by sexual 
contact. Intensive campaigns organized by WHO 
and UNICEF virtually eradicated these diseases in 
the 1950s but they are now largely reestablished. 
Yaws is widely endemic in tropical areas, while 
pinta is confined to the American tropics. Infection 
is spread among children by direct contact. Exudate 
from infectious primary lesions gains access to 
deeper layers of the skin through minor skin 
lacerations or cheilitic lesions associated with 
vitamin B deficiency. 

Yaws is heralded, after an incubation period of 3 to 
5 weeks, by a small papule, usually on the lower 
leg. Occasionally, however, night pain in the legs 
resulting from periosteal inflammation of the long 
bones provides the first indication of the disease. 
The primary skin lesion rapidly enlarges into a 
fleshy, ulcerated papilloma which exudes a serous 
fluid containing many trepanosomes. Secondary 
cutaneous papillomatous or papulosquamous 
lesions may appear anywhere, but particularly in 
moist areas and at mucocutaneous junctions. Pain 
and swelling of the small joints of the hand is also 

typical of the early disseminated phase of the 
disease. The initial acute inflammatory lesions 
usually resolve completely within a few months, but 
subsequent relapses may leave extensive cutane­
ous scars. Prolonged periostitis results in 'sabre 
tibia' and other characteristic bone deformities. For 
several years, however, episodes of painful, 
fissured hyperkeratosis on the soles of the feet 
often provide the only indication of continued 
activity of the disease. Later, destructive, largely 
non-infectious lesions comparable to syphilitic 
gummas may occur in skin and bone. Gummatous 
cranial periostitis and destruction of palatal and 
nasal cartilage are also classical and serious 
complications of the late stages of the disease. 

Pinta is a comparatively benign condition in which 
the skin is exclusively involved. The primary lesion 
is psoriasiform in appearance and often attains a 
diameter of several centimeters. This, and other 
lesions which may develop subsequently, gradually 
lose their initial violaceous appearance to leave 
depigmented and atrophic scars. 

Treatment 
There is some uncertainty about the dose of 
penicillin that is required to assure cure. Some 
authorities recommend a single dose of 2.4 million 
units benzathine benzylpenicillin be administered in 
two intramuscular injections to avert all risk of 
relapse. Penicillin-allergic patients over 8 years old 
should receive tetracycline, and erythromycin 
should be used in younger patients. 

Viral infections of the skin 

Warts 
Warts (verrucae) are caused by the human 
papilloma virus and may regress spontaneously at 
any time within months or years of their first 
appearance. However, particularly in immuno-
suppressed patients, they may become widespread 
and difficult to cure. Many common, plane and 
plantar warts can reasonably be left untreated, but 
painful or unsightly lesions generally respond to 
application of paints or lotions containing salicylic 
acid. 

Anogenital warts (condyloma acuminata), which are 
transmitted by sexual contact, should always be 
treated, even though they frequently recur, since 
there is a risk of malignancy. Podophyllum resin 
may be applied to small lesions, but the risk of local 
necrosis and of systemic toxicity, including terato­
genicity, exclude their use on larger surfaces. 
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Podophyllotoxin, the active ingredient, is claimed to 
be better tolerated. Surgical removal, electro­
cautery, cryosurgery or laser therapy are options 
when podophyllum resin is contraindicated or 
ineffective. Topical application of fluouracil and 
intralesional or systemic administration of 
interferons are also reported to be of value in 
resistant cases. 

Type 1 herpes simplex (human (alpha) herpesvi­
rus 1) is carried by the majority of adults in virtually 
every community, but few develop the characteristic 
recurrent vesicular lesions. These usually occur in 
or around the mouth and to a variable extent on the 
face. Usually, the lesion is small, the discomfort is 
trivial, and the lesion resolves within a few days 
without scarring. However, lesions in the mouth can 
cause extremely painful gingivostomatitis or 
pharyngitis. Patients who have atopic eczema or 
who are otherwise immunocompromised some­
times develop a widespread vesicular eruption 
which can be life-threatening. 

Most genital infections are caused by type 2 herpes 
simplex virus and transmitted by sexual contact. 
Each episode can be extremely painful and many 
are associated with fever, malaise, and lympha-
denopathy. The presentation and treatment of this 
condition has been discussed earlier in this series*. 

Treatment 
Trivial infections with herpes type 1 virus are self-
limiting and usually require no treatment. Because 
of the danger of dissemination, treatment of 
immuno-compromised patients with systemic 
aciclovir — when it is available — is justified. 
Severe and prolonged primary genital herpes is 
also often treated with systemic aciclovir. However, 
this has no influence on either the frequency or 
severity of subsequent recurrences. Prophylaxis 
with low-dose aciclovir has been claimed to prevent 
recurrence, but lesions recur when the therapy is 
discontinued. 

Primary childhood infections with herpes-varicella-
zoster (human (alpha) herpesvirus 3) present as 
chickenpox whereas reactivation of latent virus in 
adults results in shingles, a limited but highly painful 
infection of one or more sensory nerve roots. The 
thoracic dermatomes are most frequently involved. 
After a short prodromal period of malaise, fever and 
localized pain, erythematous papules develop. 

* Sexually transmitted diseases. WHO Drug Information, 
6(1): 19(1992). 

Vesicles subsequently appear over several days 
leaving dried crusts. Secondary infection is com­
mon. Involvement of the trigeminal nerve can result 
in loss of sight from herpetic keratitis. Herpes 
zoster infections are relatively insensitive to 
aciclovir but intravenous therapy can be of value in 
serious infections in immunocompromised patients. 
Lesions near the eye may respond to topical 
aciclovir. 

Pox virus 
Molluscum contagiosum is a common viral infection 
of the skin and, occasionally, of the conjunctiva 
which is spread by close person-to-person contact. 
Formerly, children were most often infected, but it is 
now more frequently seen among sexually active 
adults. Asymptomatic pearly-white papules develop 
on the face, trunk, lower abdomen, pubis, inner 
thighs or genitalia. Cryotherapy is sometimes used 
to treat persistent lesions. 

Parasitic infections of the skin 
Head, body and pubic lice are blood-sucking 
ectoparasites that are species of Anoplura. They 
are usually transmitted by direct person-to-person 
contact, but they also contaminate the clothing, 
towelling and bedding of infected persons. They 
thrive in overcrowded, unhygienic conditions. Head, 
body and pubic infestations are caused by different 
species, Phthirus pubis, Pediculus humanus capitis 
and Pediculus humanus corporis. The latter is also 
a vector of louse-borne typhus, trench fever and 
relapsing fever. Infestations are at first asympto­
matic, but pruritus later develops which results in 
excoriations from scratching and often in secondary 
bacterial infection. 

Prevention and management 
Control is dependent largely upon public education 
and upon improving domestic and institutional 
accommodation. Infected individuals should be 
treated promptly and followed-up to detect recur­
rences. Routine inspections for head lice should be 
conducted at least annually in schools. Particular 
attention should be accorded in institutional 
environments to the cleanliness of hair brushes, 
combs, and clothing. 

Head lice are readily treated with topical applica­
tions of permethrin or malathion. These should be 
massaged as a lotion into the scalp and left for at 
least 12 hours before rinsing. Household contacts 
should be treated at the same time and all combs 
and brushes should be soaked in a pediculicidal 
solution for at least 2 hours. 
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Body lice are effectively treated with powdered 
permethrin. Clothes should be dusted at the same 
time and, when possible, subsequently washed in 
boiling water. 

Pubic lice are readily cleared by permethrin. 
Sexual partners should be treated simultaneously. 
The thighs, axillae, trunk, and head including the 
eyebrows should be inspected and treated, as 
necessary, in addition to the pubic area, and the 
lotion should be left in place for at least 12 hours 
before rinsing. 

Because of its persistence in the environment and 
its toxic degradation, lindane — which was formerly 
widely used to treat head lice — is no longer 
recommended for use. 

Cutaneous larva migrans 
Cutaneous larva migrans results when the larvae of 
hookworms Ancylostoma braziliense and A. cani¬ 
num, which are excreted by infected dogs and cats, 
penetrate intact skin. Other nematode species have 
also been implicated. The condition is particularly 
prevalent in Central America, some countries of 
South America, the Carribean, the south-eastern 
United States, and throughout tropical Africa. 

In most cases, the larvae remain localized causing 
only a transient focal dermatitis of varying intensity. 
They do not mature into adult worms in humans 
but, occasionally, they migrate to the lungs to cause 
eosinophilia, cough and pulmonary infiltrates 
(Loeffler's syndrome). 

Control 
Prevention is directed to interrupting transmission. 
Regular deworming of dogs and cats reduces 
contamination of soil and protective footwear 
reduces the likelihood of contact. 

Treatment 
Tiabendazole, administered either topically or orally 
in a dose of 25 mg/kg (adults and children) twice 
daily for 2 days, cures almost all cases. Topical 
administration of calamine lotion provides sympto­
matic relief. 

Insect bites and stings 
Mosquitos and other biting Diptera flies — aside 
from being vectors of several of the most important 
parasitic diseases, including malaria, leishmaniasis, 
onchocerciasis, filariasis and African trypano­

somiasis — can induce florid local lesions in 
susceptible persons. Localized pruritus and 
urticaria are the hallmarks of mosquito bites, while 
blood-sucking flies induce nodular or haemorrhagic 
lesions. The muscoid flies that are responsible for 
myiasis live parasitically in human tissues. They are 
attracted to festering wounds, ulcers and other 
necrotic lesions, and they sometimes invade normal 
tissue. 

Prevention and management 
Protection is enhanced by knowledge of the habitat 
and the diurnal activity of the vector. Insect repel­
lents and clothing provide a measure of personal 
protection. Screens and bed-nets impregnated with 
insecticide can be highly efficient when they are 
carefully used. Myiasis is rarely seen when good 
standards of personal hygiene can be maintained. 

Bees, wasps, hornets and ants are species of 
Hymenoptera. Their stings sometimes cause 
intense and painful local reactions and, in pre­
viously sensitized persons there is an associated 
danger of anaphylaxis ranging in severity from mild 
pruritus and urticaria to potentially fatal shock 
characterized by severe hypotension associated 
with loss of fluid from the intravascular compart­
ment, bronchoconstriction and laryngeal angio-
edema. This results from the production of antigen-
specific IgE which, on immunological challenge, 
mediates rapid and extensive release of histamine 
from mast cells and basophils. 

Prevention and management 
When the sting remains implanted in the skin, it 
should be carefully removed with a knife-blade or 
needle without extruding further venom into the 
wound. Cooling provides a measure of relief when 
local reactions are severe. In some cases systemic 
antihistamines and analgesics may be justified to 
relieve pruritus or pain. 

Any person who collapses, or who complains of 
wheezing, a feeling of faintness, generalized 
itching, or tightness in the chest within an hour or 
so of being stung by an insect should be treated 
presumptively as a case of anaphylactic shock. 
Oxygen, artificial ventilation and external cardiac 
massage should be used as necessary to minimize 
hypoxia. All patients should receive an immediate 
intramuscular injection of 0.5-1 ml epinephrine 
1:1 000 solution. This promotes bronchodilatation, 
vasoconstriction and a positive inotropic effect on 
the heart. It may also reduce the release of 
histamine and other vasoactive mediators into the 
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circulation by stabilizing the outer membrane of 
mast cells. Cardiac dysrhythmias and hypertension 
are likely to occur if dosage is raised above 2 ml 
within 5 minutes. When the response to epi­
nephrine is transient, use of a plasma expander 
should be considered. There is no persuasive 
evidence that either corticosteroids or antihista­
mines are of therapeutic value in anaphylactic 
shock. 

Bedbugs and reduviid bugs are species of 
Hemiptera. They inhabit cracks, crevices and 
mattresses within the home from which they 
emerge to feed at night. The bite of the bedbug 
seldom induces more than discomfort and annoy­
ance but it is of major importance as a vector 
wherever American trypanosomiasis is endemic. 
Reduviid bugs tend to produce more severe lesions 
that occasionally induce anaphylactic reactions. 

Scorpions, which commonly exist unseen in the 
structure of substandard housing, are endemic in 
the Americas, North Africa, Turkey and some parts 
of India. The sting causes an immediate intense 
localized aching pain coupled with a burning 
sensation. Children are most commonly attacked 
and most seriously affected. Absorption of signifi­
cant amounts of toxin results in vomiting and 
profuse sweating. Untreated patients may enter into 
an acute hypertensive crisis in which tachycardia, 
cardiac dysrhythmias and pulmonary oedema can 
supervene. 

Prevention and management 
Indoor spraying with insecticides such as malathion 
has only a transient effect. Longer-term control is 
dependent upon improved housing that offers no 
potential for breeding sites. 

Simple analgesics, including aspirin and paraceta­
mol, help to relieve pain. Vasodilators, administered 
in a hospital setting as soon as possible after the 
attack, may attenuate the cardiovascular response 
and possibly reduce mortality. Species-specific 
antiscorpion sera can be of value if administered 
within a few hours. 

Poisonous spiders are endemic in the tropics and 
the southern hemisphere where they typically 
inhabit woodpiles, outhouses and dark corners of 
barns, garages and houses. Localized pain, 
swelling and erythema occur within 30 minutes of 
the bite. Abdominal cramps which may simulate an 
acute surgical emergency, are an indication of 
dissemination of the venom. In South America, 
where some of the most severe cases are encoun­

tered, intense localized pain and vasoconstriction is 
followed by oedema and frank necrosis. Complica­
tions, which are often fatal, include acute haemoly­
sis, pulmonary oedema and renal insufficiency. 

Prevention and management 
Indoor spraying with pyrethroids is highly effective 
as a control measure. After the attack, the patient 
should remain as still as possible since movement 
accelerates dissemination of the venom. Specific 
antivenoms are of value when the species of spider 
is known. Otherwise, analgesics and muscle 
relaxants should be given to relieve pain and 
muscle spasm. Oral corticosteroids, if administered 
early, are claimed to reduce the risk of local 
necrosis and the incidence of disfiguring scars. 

Scabies, which is caused by a mite, Sarcoptes 
scabiei hominis, that burrows superficially into the 
skin is transmitted by close person-to-person 
contact. The hands, wrists, axillae, nipples and 
genitalia are most vulnerable. Intense itching, 
particularly at night, heralds a localized erythema­
tous rash some 6 to 8 weeks after the initial 
infection. Papular urticaria may later occur any­
where on the body. A presumptive diagnosis can be 
made on the basis of clinical findings and a history 
of nocturnal itching. Massive infestation associated 
with extensive crusting of the skin sometimes 
occurs in elderly and immunocompromised 
patients. 

Prevention and management 
All persons in the household must be treated to 
prevent reinfection. Benzyl benzoate is the least 
expensive antiscabicide, and it is the most widely 
used in developing countries. It must be applied to 
all skin surfaces, from the scalp to the soles of the 
feet, and care must be taken to protect the eyes. It 
is not necessary to bathe prior to application, and 
reinfestation from clothing or bedding does not 
occur. A 25% lotion applied once daily on two 
consecutive days is commonly used, but a 5% 
solution of the more expensive permethrin is less 
irritant and equally effective. 

Chiggers or harvest mites are biting ectoparasites 
that induce erythematous urticarial papules. More 
severe urticarial and granulomatous lesions 
accompanied by fever and lymphadenopathy occur 
in sensitized individuals. 

Protective clothing and insect repellents such as 
permethrin should be used when exposure is 
anticipated. Calamine lotion reduces associated 
pruritus. 
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Ticks are more important as vectors than as 
inducers of skin disease. They are reservoir hosts 
for the rickettsiae that cause typhus, Q fever and 
Rocky Mountain spotted fever, for the arboviruses 
that cause haemorrhagic fever, and for the 
spirochaetes that cause borreliosis, other relapsing 
fevers and Lyme disease. Left undisturbed they 
adhere to the skin by their mouthparts for long 
enough to induce dermal nodules. They may be 
extracted by grasping the head with fine forceps 
and gradually pulling it straight from the point of 
attachment. Diethyltoluamide is an effective 
repellent. 

Tropical ulcer 
Tropical ulcer, a destructive, rapidly extending 
ulceration of the lower leg, is a frequent complica­
tion of minor trauma among severely malnourished 
patients in tropical and subtropical regions. One or 
more circular ulcers with a typical raised and 
undermined border develop rapidly, often at the site 
of an insect bite, a burn or physical injury. The 
surrounding tissues are usually oedematous and 
pigmented, and the floor of the ulcer, if untreated, 
may penetrate into tendons and bone. Spontane­
ous healing can occur with much loss of tissue after 
2 to 3 months, but recurrence is common. 

Daily dressing with aluminium diacetate or potas­
sium permanganate solution is often sufficient to 
arrest progression of the lesion and promote 
healing. Secondary infection usually responds to a 
5-day course of procaine benzylpenicillin. 

Contact dermatitis 
Both irritants and allergens can induce contact 
dermatitis. Non-allergic dermatitis sometimes 
occurs after isolated exposure to a strong irritant or, 
more frequently, following repeated exposure to 
less potent household chemicals, including soaps, 
detergents and solvents. The skin becomes dry, 
inelastic, fissured and secondarily infected through 
breaches in the protective stratum corneum. 

Allergic contact dermatitis is a form of delayed 
hypersensitivity. It is, in part, genetically determined 
and results from exposure of previously sensitized 
skin to an allergen. A vesicular or bullous eruption, 
that is sometimes oedematous, usually first 
develops on the face and hands, but the allergen is 
frequently transferred from the hands to other parts 
of the body. The margins of the affected areas are 
often unnaturally sharp and angular. Inflamed, 
traumatized or diseased skin is especially vulner­
able, whereas palms, soles and scalp are protected 
by the greater thickness of the stratum corneum. 

Plants, dyes, nickel and other metals, rubber, 
cosmetics and topical medicines are all potential 
allergens. Causative agents can often be identified 
by patch testing. Sensitization to a component of a 
topically-applied medicine is an occasional cause of 
treatment failure. 

Prevention and management 
Emollient creams accelerate healing and barrier 
creams may offer useful protection in the work­
place. Patients should not use abrasive soaps and 
they should avoid, as far as is possible, occupa­
tional exposure to irritant substances. 

Hydrocortisone ointments or creams are of value in 
suppressing inflammation in more severe cases. A 
short oral course of prednisolone may be necessary 
to suppress severe acute reactions associated with 
blistering, exudation and oedema. Use of beta­
methasone and other potent topical corticosteroids 
should be considered only by specialist dermatolo­
gists. 

Atopic dermatitis 
Atopic dermatitis, which develops within the first 
few months of life, results from an immunological 
deficiency. T-cell function is defective and serum 
IgE concentrations are elevated. Blockade of 
cutaneous beta-adreno receptors has also been 
described. In most cases, other members of the 
immediate family are affected, and about half the 
patients subsequently develop allergic rhinitis or 
asthma. The condition usually resolves sponta­
neously between the fifth and eighth year but, 
particularly in hotter climates, it may persist into 
adulthood. Exacerbations are most likely to occur 
during periods of physical or emotional stress. 

Weeping eczematous papules that are intensely 
pruritic develop on the face, and particularly on the 
cheeks. These lesions often extend to other skin 
surfaces later in childhood, including the scalp, 
wrists and buttocks. Scratching leads to the 
formation of crusts, pustules and infiltrated areas 
which later become lichenified. Later, the lesions 
become drier, more scattered, and typically 
localized in the flexor folds of the neck, elbows, 
wrists and knees. Periorbital erythema and oedema 
are common. 

Prevention and management 
Soap should be used sparingly when washing 
children. Contact with detergents, domestic animals 
and pets, and clothes made from wool or other 
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bulky substances should be avoided. Pruritus may 
be partially relieved by applying astringent alumi­
nium acetate lotion to exudative lesions and 
emollients to lichenified plaques. Topical hydrocorti­
sone may be used to control severe exacerbations. 
The use of betamethasone and other more potent 
corticosteroids to treat persistent localized 
dermatitis in adults should be considered only by 
specialist dermatologists. Topical antihistamines 
should be avoided because of the risk of sensitiza­
tion. Systemic antibiotics are sometimes needed to 
control secondary staphylococcal infections. 

Lichen planus 
Lichen planus is a chronic, papular, irritating skin 
eruption that occurs typically in middle age and 
later life. In some tropical countries, where it affects 
up to 2% of the population, it is also seen in 
children. Sometimes it is induced by environmental 
pollution or drugs — including chloroquine, strepto­
mycin, amiphenazole, quinidine and gold salts. In 
most cases, however, there is no obvious cause. 

The lesions result from degeneration of the basal 
epidermal cells, infiltration of lymphocytes into the 
dermis and proliferation of the horny layer. They 
appear as flat-topped, polygonal shiny papules, that 
in light-skinned patients are violaceous and, in 
darker patients, greyish or dark brown. They may 
occur anywhere, but most frequently in the flexor 
surfaces of the wrists, the lumbar region, the 
genitalia and the lower legs. Older lesions, particu­
larly on the legs, are heavily scaled. Healing, which 
may not occur for many years, often leaves the skin 
deeply pigmented. The mucous membranes of the 
oral cavity may also be involved, and ulceration of 
these lesions can be a sign of malignant change. 

Management 
When the underlying cause cannot be identified, 
corticosteroid therapy offers the only prospect of 
remission. Hypertrophic lesions are best treated 
topically under occlusive dressings, but oral 
treatment is required when large areas of skin or 
the mucous membranes are involved. Vitamin A 
and other retinoids are also claimed to be useful, 
but the large doses required are potentially toxic, 
and the more potent derivatives, such as etretinate, 
are proven teratogens. 

Disorders of pigmentation 
Vitiligo, which is characterized by sharply demar­
cated areas of depigmentation, occurs with an 

incidence of about 1% in most racial groups. The 
lesions, which develop gradually and which rarely 
resolve, may be solitary or multiple, in which case 
they are either distributed randomly (vitiligo 
vulgaris) or peripherally (acro-facial vitiligo). It is 
likely that the loss of melanin is determined in most 
cases by an autoimmune mechanism since cases 
are often associated with other autoimmune 
disorders such as alopecia areata, Addison's 
disease, hypo- or hyperthyroidism, and systemic 
sclerosis. Other cases of vitiligo can be caused by 
exposure to phenolic compounds. 

Camouflage cosmetics can assist the patient in 
remaining socially integrated, while exposure to 
ultraviolet irradiation after oral or topical pretreat¬ 
ment with methylpsoralen (PUVA therapy) fre­
quently induces a useful degree of pigmentation. 
Topical or systemic administration of cortico­
steroids, which is sometimes necessary to attenu­
ate the phototoxic effect of the psoralen, may also 
enhance the therapeutic effect. 

Melasma, which typically occurs in women living in 
dry sunny climates during pregnancy or as a result 
of taking oral contraceptives, is characterized by 
gradual development of symmetrical light brown 
macules distributed in butterfly fashion on the nose, 
cheeks and forehead. Melasma of pregnancy 
usually resolves a few months after delivery but 
otherwise spontaneous remission is rare. 

Women patients who are not pregnant should be 
advised of the possible implications of oral contra­
ceptive use. Sunscreens containing either para-
amino-benzoic acid or benzophenones attenuate 
the condition provided that they have a sun 
protective factor of at least 15. Topical preparations 
containing calamine, zinc oxide, titanium dioxide or 
talc can also provide useful protection when they 
are carefully applied simply by reflecting incident 
light. 

Bleaching creams containing hydroquinone have 
been used with some success. 

Albinism is an autosomal recessive inherited 
disorder. It is characterized by total loss of melanin, 
not only from the skin and hair but also from the iris, 
choroid and retina. It is associated with visual 
defects and sometimes with mental impairment. 
Patients are at risk from light-induced skin damage 
and cutaneous malignancies. There is no effective 
therapy other than total avoidance of direct sunlight. 
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SYSTEMIC ANTIMICROBIAL DRUGS 

BENZYLPENICILLIN 
powder for injection, 600 mg 
(= 1 million IU), 3g(=5 million IU) 
(as sodium or potassium salt) in 5-ml vial 

BENZATHINE BENZYLPENICILLIN 
powder for injection, 1,44 g 
benzylpenicillin 
(= 2.4 million IU) in 5-ml vial 
Benzylpenicillin is a beta lactam antibiotic. It is 
bactericidal against streptococci, neisserias, many 
anaerobes and spirochaetes. It must be adminis­
tered parenterally because it is degraded in gastric 
juice. After intramuscular injection, peak plasma 
concentrations are reached within 15-30 minutes. It 
is widely distributed throughout the body, has a 
plasma half-life of 30 minutes and is excreted 
mainly in the urine. 

Benzathine benzylpenicillin is a repository prepara­
tion which produces long-sustained, relatively-low 
plasma levels. It is little used in acute infections but 
is of value in the treatment of syphilis and yaws. 
Peak plasma concentrations are attained about 2-3 
hours after intramuscular injection and excretion is 
extended over a period of 3 to 4 weeks. 

Uses 
Treatment of severe pyodermas caused by 
susceptible organisms. 

Treatment of yaws and other non-venereal 
treponematoses. 

Dosage and administration 
Benzylpenicillin and benzathine penicillin are 
administered parenterally, the latter always intra­
muscularly. 

The powder for injection should be diluted in 'water 
for injection' in accordance with the manufacturer's 
directions. 

Pyodermas. 2 million IU benzylpenicillin daily in 4 
divided doses. 

Yaws: a single dose of 2.4 IU benzathine benzyl­
penicillin given in 2 intramuscular injections. 

Contraindications 
Known hypersensitivity to penicillins or cefalo¬ 
sporins. 

Precautions 
The patient should be carefully questioned about 
previous allergic reactions before the first dose is 
administered. 

Facilities should be available for treating anaphy­
laxis whenever penicillins are used. 

Should a skin rash develop, penicillins should be 
withheld and, if necessary, another type of antibiotic 
substituted. 

Rapid intravenous administration of large doses of 
benzylpenicillin may cause hyperkalemia, 
dysrhythmias and cardiac arrest, particularly in 
patients with impaired renal function. 

Use in pregnancy 
There is no evidence that benzylpenicillin or its 
repository formulations have a teratogenic potential. 

Adverse reactions 
Hypersensitivity reactions range in severity from 
skin rashes to severe anaphylaxis. 

Pain and sterile inflammation can occur at the site 
of intramuscular injection. Phlebitis or thrombo­
phlebitis sometimes occurs after intravenous 
administration of benzylpenicillin. 

Accidental injection into a peripheral nerve results 
in severe pain and dysfunction. High concentrations 
of benzylpenicillin in the central nervous system 
can result in confusion, convulsions, coma and fatal 
encephalopathy. 

Interstitial nephritis has been reported. 

Neutropenia and thrombocytopenia are rare 
occurrences. 

Overdosage 
Overdosage can cause convulsions, paralysis and 
even death. 

Emesis and gastric lavage may be of value if 
instituted within a few hours of injection. Excessive 
blood levels can be corrected by haemodialysis. 

Storage 
Powder for injection should be stored at tempera­
tures between 2 and 8 °C. 
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ERYTHROMYCIN 
enteric coated tablets 250 mg 
(as stearate or ethylsuccinate) 

Erythromycin is a macrolide antibiotic obtained from 
cultures of Streptomyces erythreus. It has selective 
bacteriostatic activity against both streptococci and 
staphylococci, Proprionibacterium acnes and some 
Gram-positive bacilli. Because it is inactivated in 
the stomach, oral formulations are enteric-coated. 
It diffuses rapidly into all tissues except the brain 
and cerebrospinal fluid, and readily crosses the 
placental barrier. The plasma half-life is approxi­
mately 90 minutes. It is partially demethylated in 
the liver and excreted largely via the bile and 
faeces. 

Uses 
• Severe impetigo unresponsive to topical antibio­

tics 
• Folliculitis 
• Erysipelas and cellulitis. 

Dosage 
Adults: 250 mg every 6 hours for 7-10 days 
Children: 30 mg/kg daily in 4 divided doses for 
7-10 days. 

Contraindications 
Known hypersensitivity. 

Precautions 
Hepatic function should be monitored in patients 
with a previous history of liver disease. 

Adverse effects 
Large oral doses may produce nausea, vomiting 
and diarrhoea. 

Cholestatic hepatitis, with clinical features of acute 
cholecystitis, occasionally complicates prolonged 
courses of treatment. Symptoms resolve rapidly 
when the drug is withdrawn. 

Anaphylaxis and other hypersensitivity reactions 
are rare. 

Drug interactions 
Erythromycin, chloramphenicol, and clindamycin 
have a similar bacteriostatic action, but tend to be 
mutually antagonistic when administered together. 
Erythromycin substantially decreases the rate of 
hepatic metabolism of carbamazepine and warfarin. 

Overdosage 
Symptoms of overdosage include severe nausea, 
vomiting, diarrhoea and hearing loss. Induction of 

emesis or gastric lavage may be of value if under­
taken within a few hours of ingestion. 

Storage 
Tablets should be stored in tightly-closed contain­
ers. 

MUPIROCIN 
ointment 2% 
Mupirocin is an antibiotic obtained from cultures of 
Pseudomonas fluorescens. It is bactericidal 
following topical application of 2 % ointment. 

It is most active against Gram-positive bacteria and 
also has activity against some Gram-negative 
aerobic bacteria. 

Mupirocin is not appreciably absorbed systemically 
following topical application to intact skin, but may 
be following application to traumatized or diseased 
skin. 

Uses 
Treatment of impetigo caused by Staphylococcus 
aureus and Streptococcus pyogenes. 

It has also proved effective in the treatment of other 
superficial skin infections including ecthyma, 
folliculitis and furunculosis. 

Dosage and administration 
Mupirocin 2% ointment should be applied topically 
to the affected area 3 times daily for 1-2 weeks. 

Contraindications 
Known hypersensitivity to mupirocin. 

Precautions 
Prolonged use may result in overgrowth of non-
susceptible organisms such as fungi. 

Care should be taken to avoid application to the 
eye. Resistance to mupirocin is uncommon. 

Use in pregnancy 
Safe use during pregnancy has not been estab­
lished. Treatment should be deferred until after 
delivery whenever possible. 

Adverse effects 
Mild, transient irritation may occur but discon­
tinuation of the drug is rarely necessary. 

Prolonged application to damaged skin may result 
in systemic toxicity characterized by renal toxicity. 
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Storage 
Ointment should be stored in well-closed contain­
ers. 

ACICLOVIR* 
powder for injection 250 mg in vial 

Aciclovir, a synthetic purine nucleoside analogue 
derived from guanine, is an antiviral agent. It acts 
against herpes viruses by disrupting DNA synthesis 
and inhibiting viral replication. 

Absorption from the gastrointestinal tract is variable 
and incomplete. It is widely distributed in tissues 
and body fluids including the cerebrospinal fluid. It 
has a plasma half-life of 3 hours and is excreted in 
the urine primarily unchanged. 

Uses 
Treatment of herpes simplex and herpes zoster in 
immunocompromised patients. 

Dosage and administration 
Herpes zoster: 10 mg/kg intravenously every 
8 hours for 5 days. 

Reactivated varicella zoster (shingles): 10 mg/kg 
intravenously every 8 hours or, in less severe 
cases, 800 mg orally 5 times daily for 5 days. 

Contraindications 
Known hypersensitivity. 

Precautions 
Aciclovir should be administered by slow infusion 
over a period of one hour to avoid acute impairment 
of renal function. Adequate hydration should be 
maintained. 

Dosage should be reduced in proportion to reduc­
tion in plasma clearance in patients with renal 
impairment. 

Use in pregnancy 
Aciclovir should not be used during pregnancy. 

Positive results have been obtained in some 
mutagenicity tests. 

* Aciclovir is not included in WHO'S Model List of Essential 
Drugs. It is included here, notwithstanding the expense, 
because of its life-saving potential in immunocompro­
mised patients with disseminated herpetic infections. 

Adverse effects 
Mild pain, transient burning and stinging may occur 
at the site of topical application. 

Headache, nausea and vomiting occur commonly 
after oral administration. 

Crystallization in the renal tubules may impair renal 
function during intravenous administration. This is 
usually rapidly reversible following dosage reduc­
tion or withdrawal of the drug. Haemodialysis could 
be of value in the event of severe acute renal 
failure. 

Overdosage 
Because aciclovir is incompletely absorbed from 
the gastrointestinal tract, oral overdosage is unlikely 
to have serious consequences. 

Storage 
Aciclovir for injection should be stored between 2 
and 8 °C. After reconstitution the solution is stable 
for up to 12 hours at 20°C. 

TOPICAL ANTIMICROBIAL DRUGS 

TIABENDAZOLE 
lotion 10% 
A benzimidazole derivative which inhibits cellular 
enzyme systems specific to various helminths. 
Owing to its systemic toxicity it is usually applied 
topically in the treatment of creeping eruptions. 

Uses 
Treatment of creeping eruptions due to 
Ancylostoma and Strongyloides stercoralis larvae. 

Dosage and administration 
Apply the lotion liberally over the tract of the larvae 
daily for 5 days. 

Contraindications 
Known hypersensitivity. Treatment should be 
suspended immediately should suspicion of allergy 
arise. Tiabendazole has been shown experimen­
tally to have teratogenic potential. Treatment is best 
deferred until after delivery. 

Adverse effects 
Systemic toxicity rarely occurs. 

Storage 
Tiabendazole lotion should be kept in tightly closed 
containers. 
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METHYLROSANILINIUM CHLORIDE 
(GENTIAN VIOLET) 
aqueous solution, 0.5% 

Methylrosanilinium chloride is a triphenylmethane 
dye which is active against some Gram-positive 
bacilli and which also inhibits the growth of many 
fungi including yeasts. 

Uses 
Topical treatment of superficial bacterial pyodermas 
and fungal infections. 

Methylrosanilinium chloride remains relatively 
inexpensive and is still widely used for these 
purposes. However, more effective, non-staining 
antiseptic agents are now available. 

Dosage and administration 
A 0.5% solution should be applied to lesions 2 or 3 
times daily for 3 days. 

Contraindications 
Known hypersensitivity. 

It should not be applied to extensively excoriated or 
ulcerated areas. 

Precautions 
Treatment should be withdrawn at the first suspi­
cion of sensitization. Patients should be warned 
that methylrosanilinium is a dye that temporarily 
stains the skin and permanently stains many 
fabrics. 

Use in pregnancy 
Application should be avoided, when possible, 
during pregnancy. 

Adverse effects 
Very occasionally local irritation is severe enough to 
force discontinuation of treatment. 

Storage 
The solution should be stored in tightly closed 
containers, protected from light. 

NEOMYCIN + BACITRACIN 
ointment, 5 mg neomycin sulfate + 
500 IU bacitracin zinc/g 

A topical broad-spectrum antibiotic. 

Uses 
Treatment of superficial bacterial infections of the 
skin due to staphylococci and streptococci. 

Dosage and administration 
A thin layer of the ointment should be applied to the 
affected skin three times daily. 

Contraindications 
Known hypersensitivity to bacitracin or neomycin. 

Precautions 
Following application of neomycin + bacitracin 
ointment to substantial areas of burned or broken 
skin, significant systemic absorption can occur 
creating a risk of irreversible nerve deafness and 
renal damage. 

Adverse effects 
Sensitization may occur causing reddening and 
scaling of the affected skin. 

Anaphylaxis has rarely occurred. 

Prolonged use may result in overgrowth of non-
susceptible organisms. 

Storage 
Ointment should be stored, protected from light and 
moisture below 25 °C. 

ANTIPRURITIC AGENTS 

CALAMINE LOTION 
Calamine is zinc oxide coloured with ferric oxide. 
Calamine lotion and other preparations have a mild 
astringent action on the skin and are widely used as 
antipruritics. 

Uses 
Symptomatic topical treatment of mild pruritus and 
insect stings. 

Dosage and administration 
Apply to affected skin 3-4 times daily. 

Contraindications 
Known hypersensitivity 

Precautions 
Contact with the eyes and the mucous membranes 
of the mouth, nose, and genito-anal region should 
be avoided. 
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Storage 
The lotion should be stored in well-closed contain­
ers in a cool place. 

ANTISEPTIC AGENTS 

ALUMINIUM DIACETATE 
stock solution: 13% (for dilution) 

An astringent metallic salt that precipitates proteins. 
and which has little penetration, even when applied 
to excoriated skin. 

Uses 
An antiseptic used in wet dressings to assist 
healing of suppurating superficial wounds, tropical 
ulcers and eczematous skin lesions. 

Potassium permanganate and silver nitrate 
solutions may be used in the same way. However, 
these preparations stain the skin and silver nitrate 
also permanently stains clothing and linen. 

Dosage and administration 
The stock solution is used for wet dressings at a 
dilution of 1: 20 (0.65%). The dressings should be 
applied for 30 minutes to 2 hours each day and 
changed every 5-15 minutes. 

Contraindications and precautions 
Dressings should not be applied under plastic or 
rubber occlusion. 

Storage 
Solutions should be stored in well-closed contain­
ers. 

KERATOLYTIC AGENTS 

PODOPHYLLUM RESIN 
solution 10% 
Podophyllum resin is a powdered mixture of resins 
extracted from the roots of Podophyllum peltatum. 
It is a caustic keratolytic agent which is prepared as 
a solution for topical application by forming a paste 
with benzoin in alcohol. 

Uses 
Topical treatment of genital and other warts. 

Dosage and administration 
A 10% solution should be applied to the affected 
area. Care must be taken to avoid contact with 
normal tissue. The solution should be thoroughly 

rinsed off after 1-4 hours. Applications may be 
repeated once or twice weekly on no more than 
four occasions. 

The active component of the resin, podophyllotoxin, 
which is less corrosive and claimed to be better 
tolerated, is available in some countries and can be 
applied without medical supervision. 

Contraindications 
Podophyllum resin should not be applied to large 
areas of skin, nor should it be applied to cervical, 
urethral, anorectal or oral warts. 

Use in pregnancy 
Treatment is contraindicated during pregnancy 
since podophyllum resin is both teratogenic and 
fetotoxic. 

Precautions 
Preparations of podophyllum resin should be used 
under medical supervision because they are locally 
corrosive and potentially toxic when they are 
systemically absorbed from friable, bleeding 
lesions. 

Adverse effects 
Systemic effects resulting from cutaneous absorp­
tion include nausea, vomiting, abdominal pain and 
diarrhoea. 

Transient leukopenia and thrombocytopenia are 
signs of bone marrow depression. 

Neurotoxicity resulting in visual and auditory 
hallucinations, delusions, disorientation, confusion 
and delirium is a consequence of gross over-
application. The signs are characteristically delayed 
in onset and slow to resolve. 

Storage 
The solution should be kept in tightly closed 
containers, protected from light and excessive heat. 
The shelf-life of the resin is highly variable and, in 
some instances, is no more than a few days. 

SALICYLIC ACID 
ointment or paste: 2-6% 

A keratolytic agent that is readily absorbed through 
intact skin and is excreted slowly in the urine. 

Uses 
Topical treatment of hyperkeratotic conditions. 
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Dosage and administration 
Initially 2% ointment is applied daily. The concen­
tration is progressively increased to a maximum of 
6%, and applications are continued until a satisfac­
tory remission is obtained. 

Contraindications and precautions 
The ointment should not be applied to broken or 
inflamed skin. 

Adverse effects 
Allergic contact dermatitis has rarely been reported. 

Systemic salicylism has occured when large areas 
are treated. 

Storage 
The ointment should be stored in well-closed 
containers. 

SCABICIDES AND PEDICULIClDES 

BENZYL BENZOATE 
lotion 25% 
A synthetic compound which is toxic to the para­
sites Sarcoptes scabiei and possibly to Pediculus 
capitis, P. corporis, and Phthirus pubis. 

Uses 
Treatment of scabies and pediculosis of the scalp, 
body and pubis. 

Dosage and administration 
Scabies: The solution is applied over the whole 
body below the neck. This is repeated after 5 days. 
All members of the household should be treated 
simultaneously and whenever possible all towels, 
bed linen and clothing should be boiled in order to 
eliminate reservoirs of infection. 

Pediculosis: The lotion should be applied to the 
affected area and left for 24 hours before being 
rinsed off. One or two repeated applications may be 
required thereafter at weekly intervals. 

Contraindications 
Known hypersensitivity. 

Acutely inflamed or broken skin. 

Use in pregnancy 
Benzyl benzoate may be applied safely during 
pregnancy. 

Adverse effects 
Irritation of the skin with burning or stinging 
sensations is common. 

Overdosage 
Gastric lavage may be of value within a few hours 
of accidental ingestion. If convulsions occur they 
should be treated with intravenous diazepam. 
Treatment is otherwise supportive. 

Storage 
Benzyl benzoate lotion should be stored in well 
closed containers protected from light. 

PERMETHRIN 
cream 5% 

Permethrin is a topical scabicidal agent for the 
treatment of infestation with Sarcoptes scabiei, 
Pediculus capitis, P. corporis and Phthirus pubis. It 
acts on the nerve cell membranes of the parasite 
with consequent paralysis. 

It is minimally absorbed when applied topically. 

Uses 
Treatment of scabies and pediculosis. 

Dosage and administration 
The cream should be thoroughly massaged into the 
skin from the head to the soles of the feet. In 
general, 30 g is sufficient for an average adult. The 
cream should be left in place for at least 8 hours 
before being removed by thorough washing. 
One application is curative. 

Contraindications 
Known hypersensitivity to permethrin or any 
synthetic pyrethroid. 

Precautions 
Treatment with permethrin may exacerbate pruritus, 
oedema and erythema. 

Use in pregnancy 
Permethrin should be used in pregnancy only when 
the need outweighs any possible harm to the fetus. 

Adverse effects 
Mild and transient burning and stinging sensations 
may follow application in cases with severe 
infestation. 
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Storage 
Store in well-closed containers at less than 25 °C. 

TOPICAL CORTICOSTEROIDS 

HYDROCORTISONE 
ointment or cream 1% (acetate) 
A topical corticosteroid preparation of low potency. 
Its therapeutic effects are related to vasoconstric­
tion, reduction of membrane permeability, and 
suppression of mitotic activity and the immune 
response. 

Uses 
Topical treatment of contact dermatitis, atopic 
dermatitis, lichen planus and intractable pruritus. 

Phototoxic reactions including polymorphous light 
eruptions and actinic prurigo. 

Short-term treatment of psoriasis of the face, scalp, 
palms and soles. 

Dosage and administration 
A thin film should be applied to the affected area 
1-4 times daily. When a favourable response is 
achieved, the frequency of application should be 
reduced to the minimum necessary to maintain 
control and avoid relapse. Treatment should be 
discontinued at the earliest opportunity. 

The cream is suitable for most dermatoses but 
ointments are often used for dry, scaly lesions. 
Occlusive dressings should be reserved for severe 
or resistant lesions; they should never be applied to 
weeping surfaces. 

Contraindications 
Known hypersensitivity. 

Infections of the skin (bacterial, fungal or viral). 

Precautions 
Hydrocortisone is the least potent of the cortico­
steroids used in topical preparations. Only when 
treatment with this preparation fails should the use 
of more potent corticosteroid preparations be 
considered. 

Secondary infection may occur during treatment, 
particularly if occlusive dressings are used. An 
antibacterial preparation should then be applied 
and the corticosteroid withdrawn. The use of 
occlusive dressings facilitates penetration into 
keratinized lesions. Occlusion should be main­

tained for no longer than two days, and preferably 
at night only. 

Use in pregnancy 
Topical corticosteroids should not be used in large 
amounts or for prolonged periods during preg­
nancy. 

Adverse effects 
Corticosteroids exacerbate untreated infections. 
Prolonged use can induce atrophy of skin structure, 
particularly on the face and in skinfolds. This is 
characterized by thinning of the dermis, depigmen­
tation, dilatation of superficial blood vessels and 
formation of striae. 

Glaucoma may result after accidental contact with 
the eye. 

Infants and young children are particularly suscep­
tible to the local and systemic effects of topical 
corticosteroids. Prolonged use can result in hyper-
corticism and suppression of the hypothalamic -
pituitary-adrenal axis. 

Storage 
Cream and ointment should be stored in well-
closed containers. 

DRUGS USED IN ANAPHYLAXIS 

EPINEPHRINE 
injection: 1 mg (as hydrochloride) 
in 1-ml ampoule 
Epinephrine is a sympathomimetic agent that 
activates both alpha and beta adrenoreceptors. It is 
secreted together with norepinephrine by the 
adrenal medulla in response to stress. The alpha-
adrenoreceptor agonist actions raise blood pres­
sure and induce peripheral vasoconstriction. The 
beta-adrenoreceptor agonist actions induce 
bronchodilatation and promote cardiac inotropic 
activity. 

Uses 
Treatment of anaphylactic shock. 

Dosage and administration 
All patients should receive an immediate intramus­
cular injection of 0.5-1.0 ml epinephrine 1:1000 
solution. Cardiac arrhythmias and hypertension are 
likely to occur if dosage is raised above 2 ml within 
any 5-minute period. When the circulatory response 
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is transient, use of a plasma expander should be 
considered. 

Precautions 
There are no absolute contraindications to the use 
of epinephrine in this potentially life-saving situa­
tion, but it should be used with particular caution in 
patients with hypertension, atherosclerotic heart 
disease, cerebral vascular insufficiency, heart 
block, thyrotoxicosis or diabetes. These patients, in 
particular, are vulnerable to severe and unpredict­
able changes in blood pressure during treatment. 

Drug interactions 
The risk of cardiac dysrhythmias is increased when 
epinephrine is administered to patients receiving 
digitalis glycosides, quinidine, tricyclic antidepres­
sants or thyroid hormones. 

Overdosage 
Acute hypertensive crises and life-threatening 
dysrhythmias are often effectively controlled by 
propranolol or other beta-adrenoceptor blocking 
agents. 

Storage 
Ampoules should be stored protected from light. 

The information in this section is subject to consultation prior to definitive 
publication in the WHO Model Prescribing Information series. Comments, 

which are invited at this stage, should be referred to: 
Division of Drug Management and Policies, World Health Organization, 

1211 Geneva 27, Switzerland 
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Recent publications 

Drug surveillance: harmonizing 
regulatory requirements 
Relatively rare drug-induced events cannot be 
investigated effectively within the context of a 
premarketing drug development programme. The 
total number of patients studied is far too small to 
offer a reasonable likelihood of detecting any but 
the most common adverse effects associated with 
treatment. Assurance that a defined programme of 
post-marketing surveillance will be undertaken by 
the manufacturer is consequently now required by 
every major national drug regulatory authority as a 
condition for the registration of a product containing 
a new drug substance. 

Within these programmes, particular attention is 
accorded to the investigation of potential problems 
identified in the preregistration studies, both in 
animals and man. In addition, however, reliance is 
always vested in spontaneous monitoring to 
identify, at least, any unwanted effects that become 
evident within or soon after the timeframe of 
treatment. 

Because spontaneous monitoring notionally 
involves all doctors and embraces all marketed 
drugs wherever they may be used, ground rules 
need to be established to facilitate the interpretation 
and use of the data obtained. There needs to be 
reasonable concordance about the types and 
degree of severity of suspected reactions that 
should be notified to national monitoring centres; 
and, if there is to be effective international collabo­
ration, classifications and definitions of specific 
adverse effects need to be agreed among collabo­
rating national centres. Twenty-five years after the 
inauguration of WHO'S International Drug Monitor­
ing Programme much groundwork remains out­
standing in these respects. The efforts required are 
arduous, time-consuming and they call for compro­
mise. Important progress has been made over the 
past few years, however, as a result of the recogni­
tion by both regulatory bodies and international 
research-based companies that the Council for 
International Organizations of Medical Sciences 
(CIOMS) provides an effective forum for forging a 
consensus on the norms that still need to be 
developed. 

That such norms are needed is not contested. 
Adminstrative as well as scientific advantages will 
accrue from their adoption — not least because 
most highly evolved national regulatory authorities 
have placed companies on notice that product 
registrations are granted on the understanding that 
any serious adverse event associated with a 
licensed product must be notified, formally and 
promptly, wherever it may have occurred. In the 
absence of agreement about what is to be reported 
internationally, companies would be seriously 
disadvantaged. They would need to prepare case 
reports on each potentially serious suspected 
reaction, as well as periodic reviews of specific 
products, in a format determined by each national 
regulatory authority. Moreover, in the absence of an 
internationally standardized adverse reaction 
terminology, regulatory authorities would have been 
seriously compromised in their interpretation of 
reports. 

The stimulus to accept compromise as the price of 
consensus is strong in such circumstances, but this 
does not detract from the success of CIOMS in 
steering both regulators and regulated towards 
mutually supportive goals. In less than one year a 
first working group comprising regulatory officials 
and company representatives was able to develop 
a case report form together with a common set of 
definitions and procedures to support international 
requirements. A second working group has since 
proposed criteria for the preparation and submis­
sion of periodic drug-safety update summaries. The 
hope and expectation is that these proposals will 
serve as a basis for harmonizing international 
reporting of drug safety information throughout the 
world. 

The success of the CIOMS initiative derives, in the 
last analysis, from the dedication of everyone 
involved and their commitment to ensure immediate 
implementation of the proposals, at least on a pilot 
basis. 

International reporting of adverse drug reactions. CIOMS, 
Geneva, 1990. ISBN 92 9036 042 9 

CIOMS Working Group II, International reporting of 
periodic drug-safety update summaries. CIOMS, Geneva, 
1992. ISBN 92 9036 053 4 
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Oral contraceptives and neoplasia 
For over 20 years doubts and confusion have 
existed over the extent to which use of oral contra­
ceptives may predispose to neoplasia. Despite 
prodigious investment in epidemiological studies, 
inconsistencies in reported findings have often 
defied interpretation. Notwithstanding the meticu­
lous design of many cohort and case-control 
studies, changes in the drugs and dosage sched­
ules that have been introduced over the years have 
created evident sources of bias; other variables — 
including, in the case of cervical cancer, differences 
in patterns of sexual behaviour — have sometimes 
confounded results; and the possibility remains 
open that oral contraceptives may affect the risk of 
neoplasia only in the presence of other unidentified 
factors. Considerations such as these compound 
the difficulties that always exist in deciding whether 
a demonstrated association is likely to be causal. 
They also raise doubts about the relevance of 
findings obtained from studies undertaken in 
industrialized countries to conditions prevalent in 
the developing world. 

It is against this background that a Scientific Group 
convened by WHO has critically assessed close to 
200 relevant studies, including a WHO collaborative 
study conducted in eight developing and three 
developed countries. Despite the inevitable 
difficulties of interpretation, a number of confident 
conclusions were drawn: use of combined oral 
contraceptives protects against epithelial ovarian 

cancer, reduces the risk of endometrial cancer, and 
has no influence on the risk of either malignant 
melanoma of the skin or pituitary tumours. In 
populations where hepatitis B infection is common, 
there is no evidence that short-term use of oral 
contraceptives increases the risk of hepatic 
carcinoma, but data on the effects of longer-term 
use are as yet inadequate for evaluation. 

Whereas, in general, no overall association 
appears to exist between oral contraceptive use 
and breast cancer, a number of recent studies were 
noted to show a weak association between long-
term use of oral contraceptives and breast cancer 
diagnosed before the age of 36. For women over 
the age of 45, when breast cancer becomes more 
common, no evidence of increased risk associated 
with use of oral contraceptives was found even 
among high-risk subgroups, including women with a 
family history of breast cancer. For other cancers, 
evidence of an association was either weak or 
inconsistent. 

The report includes a discussion of the relevance of 
existing data to family planning and the protection 
of women's health in developing countries and it 
concludes that currently available evidence about 
neoplasia does not provide grounds for revising the 
generally favourable assessment of the benefits of 
oral contraception. 

Oral contraceptives and neoplasia: report of a WHO 
Scientific Group. WHO Technical Report Series, No 817, 
1992. ISBN 92 4 1208 17 1 
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International Nonproprietary Names (INN) 
for Pharmaceutical Substances 

Cumulative List No. 8 

World Health Organization, Geneva, 1992 
ISBN 92 4 0560157 

Price: Sw. fr. 140.- (developing countries Sw. jr. 98.-) 

This publication groups together all international nonproprietary 
names (INN) in Latin, English, French, Russian and Spanish 
published up to December 1991, together with references to 

the lists of proposed and recommended INN in which 
they have been published. It also includes references to 

other generic names, such as national nonproprietary names 
and names used by the International Organization for 

Standardization, pharmacopoeial monographs, 
the List of Narcotic Drugs under International Control, 

and other sources. Indexes of molecular formulae 
and of Chemical Abstracts Service registry numbers are also included. 

The procedure for selecting recommended INN is described 
and the general principles to be followed in devising these names are outlined. 

All the textual material published in this volume 
appears in both English and French. 

This publication may be obtained from: 
World Health Organization, Distribution and Sales, 

1211 Geneva 27, Switzerland. 
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International Nonproprietary Names 
for Pharmaceutical Substances 
Notice is hereby given that, in accordance with article 3 of the Procedure for the Selection of Recommended 
International Nonproprietary Names for Pharmaceutical Substances (see Annexes), the following names are 
under consideration by the World Health Organization as Proposed International Nonproprietary Names. The 
inclusion of a name in the lists of Proposed International Nonproprietary Names does not imply any 
recommendation of the use of the substance in medicine or pharmacy. 

Comments on, or formal objections to, the proposed names may be forwarded by any person to the 
Pharmaceuticals Unit of the World Health Organization within four months of the date of their publication in 
WHO Drug Information, i.e., for List 67 Prop. INN not later than 30 November 1992. 

Proposed International Nonproprietary Names: List 67 
Lists of proposed (1-58) and recommended (1-27) international nonproprietary names can be found in 
Cumulative List No. 7, 1988. 

Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

amesergidum 
amesergide 

N-cyclohexyl-1-isopropyl-6-methylergoline-8/?-carboxamide 
C25H35N3O 121588-75-8 serotonin receptor antagonist 

amitivirum 
amitivir 

1,3,4-thiadiazole-2-carbamonitrile 
C3H2N4S 111393-84-1 antiviral 

* Action and Use: The statements in italics indicating the action and use are based largely on information supplied by 
the manufacturer. The information is meant to provide an indication of the potential use of new substances at the time 
they are accorded Proposed International Nonproprietary Names. WHO is not in a position either to uphold these 
statements or to comment on the efficacy of the action claimed. Because of their provisional nature, these descriptors 
will be neither revised nor included in the Cumulative Lists of lNNs. 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use" 

andolastum 
andolast 

4,4'-di-1 H-tetrazol-5-ylbenzani l ide 
C15H11N9O 132640-22-3 antiallergic 

art i l idum 
art i l ide 

( + )-4 ' - [ (R)-4-(dibuty lamino)-1-hydroxybutyl ]methanesul fonani l ide 
C19H34N2O3S 133267-19-3 antiarrhythmic 

camig l ibosum 
canniglibose 

methyl 6-deoxy-6-[(2R,3R,4R,5S)-3,4,5-tr ihydroxy-
2-(hydroxymethyl)piper idino]-a-D-glucopyranoside 
C13H25NO9 127214-23-7 antidiabetic 

carsatr inum 
carsatr in 

4- [b is(p- f luorophenyl)methyl ] -α- [ (9H-pur in-6-y l th io)methyl ] -
1-piperazineethanol 
C25H26F2N6OS 125363-87-3 cardiac stimulant 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

carzeles inum 
carzelesin 

N-[2-[ [(S)-1-(chloromethyl)-1,6-dihydro-5-hydroxy-8-methyl = 
benzo[1,2-b:4,3-b' ]d ipyrrol-3(2H)-yl ]carbonyl ] indol-5-yl ] -6-(diethylamino)-
2-benzofurancarboxamide carbani late (ester) 
C41H37CIN6O5 119813-10-4 antineoplastic 

cl inaf loxacinum 
cl inaf loxacin 

( ± )-7-(3-amino-1-pyrrol idiny[)-8-chloro-1-cyclopropyl-6-f luoro-1,4-dihydro-
4-oxo-3-quinol inecarboxyl ic acid 
C17H17CIFN3O3 105956-97-6 antibacterial 

defer ipronum 
defer iprone 

3-hydroxy-1,2-dimethyl-4(1H)-pyridone 
C7H9NO2 30652-11-0 chelating agent 

dexniguld ip inum 
dexniguldip ine 

( + )-(R)-3-(4,4-diphenylpiperidino)propyl methyl 1,4-dihydro-2,6-dimethyl-
4-(m-ni t rophenyl)-3,5-pyr id inedicarboxylate 
C36H39N3O6 120054-86-6 antineoplastic 

dorzolamidum 
dorzolamide 

(4S,6S)-4-(ethylamino)-5,6-dihydro-6-methyl-4«-thieno[2,3-£>]thiopyran-
2-sul fonamide 7,7-dioxide 
C10H16N2O4S3 120279-96-1 antiglaucoma 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

ecabapidum 
ecabapide 

m-[ [ [ (3,4-d imethoxyphenethyl )carbamoyl ]methyl ]amino]-A/-methylbenzamide 
C20H25N3O4 104775-36-2 antiulcer agent 

enofelastum 
enofelast 

(E)-4'-f luoro-3,5-dimethyl-4-st i lbenol 
C16H15FO 127035-60-3 antiasthmatic, anti-inflammatory 

epoet inum gamma 
epoetin gamma 

1-165-erythropoietin (human clone λHEPOFL13 protein moiety), g lyoform λ 
C809H1301N229O240S5 130455-76-4 antianaemic 
(for non-glycosylated protein) 

f lezelast inum 
f lezelast ine 

(±)-4-(p- f luorobenzyl) -2-(hexahydro-1-phenethyl -1 H-azepin-4-yl)-1(2H)-
phthalazinone 
C29H30FN3O 135381-77-0 antiasthmatic 

furn id ip inum 
furnidipine 

( ± ) - m e t n y l tet rahydrofur tury l , 1 ,4-d ihydro-2, 6-dimethyl-4-(o-ni trophenyl)-
3,5-pyr id inedicarboxylate 
C21H24N2O7 138661-03-7 calcium channel blocker 

and enantiomer 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

icatibantum 
icatibant 

(R)-arginyl-(S)-arginyl-(S)-prolyl-(2S,4/?)-(4-hydroxyprolyl)glycyl-(S)-
[3-(2-thienyl)alanyl]-(S)-seryl-(fl)-[(1,2,3,4-tetrahydro-3-isoquinolyl)carbonyl]-
(2S,3aS,7aS)-[(hexahydro-2-indolinyl)carbonyl]-(S)-arginine 
C59H89N19O13S 130308-48-4 bradykinin antagonist 

intoplicinum 
intoplicine 

11-[[3-(dimethylamino)propyl]amino]-8-methyl-7H-benzo[e]pyrido[4,3-£>] = 
indol-3-ol 
C21H24N4O 125974-72-3 antineoplastic 

iofratolum 
iofratol 

N,N"-(2-hydroxytrimethylene)bis[N'-[2-hydroxy-1-(hydroxymethyl)ethyl]-2,4,6-
triiodo-5-[(S)-lactamidojisophthalamide] 
C31H36l6N6O13 141660-63-1 contrast medium 

iatanoprostum 
latanoprost 

isopropyl (Z)-7-[(1R,2R,3R,5S)-3,5-dihydroxy-2-[(3fl)-3-hydroxy-
5-phenylpentyl]cyclopentyl]-5-heptenoate 
C26H40O5 130209-82-4 antiglaucoma 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use' 

l inopird inum 
l inopirdine 

1-phenyl-3,3-bis(4-pyridylmethyl)-2-indolinone 
C26H21N3O 105431-72-9 nootropic agent 

masnid ip inum 
masnidip ine 

(±)-2- [ (3,3-d iphenylpropyl )methylamino]-1,1-d imethylethy l methyl 
1,4-dihydro-2,6-dimethyl-4-(m-nitrophenyl)-3,5-pyridinedicarboxylate 
C36H41N3O6 100427-26-7 calcium channel blocker 

mideplaninum 
mideplanin 

a mixture of six substances of which 70% is: 
34-[(2-acetamido-2-deoxy-β-D-glucopyranosyl)oxy]-15-amino-22,31-dichloro-
56-[[2-deoxy-2-(8-methylnonanamido)-β-D-glucopyranosyl]oxy]-/V-
[3-(dimethylamino)propyl]-2,3,16,17,18,19,35,36,37,38,48,49,50,50a-tetradeca = 
hydro-6,11,40,44-tetrahydroxy-42-(«-o-mannopyranosyloxy)-2,16,36,50,51,59-
hexaoxo-1 H,15H,34H-20,23:30,33-dietheno-3,18:35,48-bis(iminomethano)-
4,8:10,14:25,28:43,47-tetrametheno-28H-[1,14,6,22]dioxadiazacycloocta = 
cosino[4,5-m][10,2,16]benzoxadiazacyclotetracosine-38-carboxarnide 
C93H109CI2N11O32 122173-74-4 antibiotic 

moexipr i la tum 
moexipr i la t 

(3S)-2-[(2S)-N-[(1S)-1-carboxy-3-phenylpropyl]alanyl]-1,2,3,4-tetrahydro-
6,7-dimethoxy-3- isoquinol inecarboxyl ic acid 
C25H30N2O7 103775-14-0 angiotensin-converting-enzyme 

inhibitor 

namirotenum 
namirotene 

p-[(E)-2-(5- isopropyl-2-thienyl)propenyl]benzoic acid 
C17H18O2S 101506-83-6 vitamin 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use' 

nedaplatinum 
nedapiatin 

c/'s-diammine(glycolato-O1, O2)p!atinum 
C2H8N2O3Pt 95734-82-0 antineoplastic 

nerisopamum 
nerisopam 

1-(p-aminophenyl)-7,8-dimethoxy-4-methyl-5/-/-2,3-benzodiazepine 
C18H19N3O2 102771-12-0 anxiolytic 

nexopamilum 
nexopamil 

(2S)-5-(hexylmethylamino)-2-isopropyl-2-(3,4,5-trimethoxyphenyl) valeronitrile 
C24H40N2O3 136033-49-3 antihypertensive, antianginal 

olanzapinum 
olanzapine 

2-methyl-4-(4-methyl-1-piperazinyI)-10H-thieno[2,3-b][ 1.5] benzodiazepine 
C17H20N4S 132539-06-1 dopamine receptor antagonist 

pegaldesleukinum 
pegaldesleukin 

125-L-serine-2-133-interleukin 2 (human reduced),reaction product with 
glutaric anhydride, esters with polyethylene glycol monomethyl ester 

antiviral, immunomodulator 

polidroninii chloridum 
polidronium chloride 

α-[(E)-4-[tris(2-hydroxyethyl)ammonio]-2-butenyl-to-[tris(2-hydroxyethyl) = 
ammonio]poly[(dimethyliminio)[(£)-2-butenylene] chloride] dichloride 
(C6H12CIN)n C16H36CI2N2O6 75345-27-6 antimicrobial 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

pranlukastum 
pranlukast 

/V-[4-oxo-2-(1 H-tetrazol-5-yl)-4H-1-benzopyran-8-yl]-p-(4-phenylbutoxy) = 
benzamide 
C27H23N5O4 103177-37-3 antiasthmatic, antiallergic 

prezatidi cuprici acetas 
prezatide copper acetate 

hydrogen [ N2-( A/-glycyl-L-histidyl)-L-lysinato][N2-(N-glycyl-L-histidyl)-
L-lysinato(2-)]cuprate(1 —), diacetate 
C28H46CuN12O8 2C2H4O2 130120-57-9 immunomodulator 

remifentanilum 
remifentanil 

4-carboxy-4-(N-phenylpropionamido)-1-piperidinepropionic acid, dimethyl 
ester 
C20H28N2O5 132875-61-7 anaesthetic 

revizinonum 
revizinone 

(E)-N-cyclohexyl-N-methyl-2-[[[α-(1,2,3,5-tetrahydro-2-oxoimidazo[2,1-b] = 
quinazolin-7-yl)benzylidene]amino]oxy]acetamide 
C26H29N5O3 133718-29-3 cardiac stimulant 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use" 

rifamexilum 
rifamexil 

(9S,12E,14S,15R,16S,17R,18R,19R,20S,21S,22E,24Z)-2-(diethylamino)-
5,6,16,18,20-pentahydroxy-14-methoxy-7,9,15,17,19,21,25~heptamethyl-
9,4-(epoxypentadeca[1,11,13]trienimino)furo[2',3':7,8]naphtho[1,2-d]thiazole-
10,26(9 H)-dione, 16-acetate 
C42H55N3O11S 113102-19-5 antibacterial 

ritipenemum 
ritipenem 

(5R,6S)-6-[(1R)-1-hydroxyethyl]-3-(hydroxymethyl)-7-oxo-4-thia-1-aza = 
bicyclo[3.2.0]hept-2-ene-2-carboxylic acid, 3-carbamate 
C10H12N2O6S 84845-57-8 antibiotic 

saripidemum 
saripidem 

N-[[2-(p-chlorophenyl)imidazo[1,2-a]pyridin-3-yl]methyl]-A/-methylbutyramide 
C19H20CIN3O 103844-86-6 anxiolytic 

satigrelum 
satigrel 

4-cyano-5,5-bis(p-methoxyphenyl)-4-pentenoic acid 
C20H19NO4 111753-73-2 platelet aggregation inhibitor 

satumomabum 
satumomab 

immunoglobulin G1 (mouse monoclonal B72.3 anti-human glycoprotein 
TAG-72), disulfide with mouse monoclonal B72.3 light chain, dimer 

diagnostic agent 



Proposed International 
Nonproprietary Name 
(Latin, English) 

Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

semorphonum 
semorphone 

(-)-4,5α-epoxy-3,14-dihydroxy-17-(2-methoxyethyl)morphinan-6-one 
C19H23NO5 88939-40-6 analgesic 

tetrazolastum 
tetrazolast 

4-(1H-tetrazol-5-yl)tetrazolo[1,5-a]quinoline 
C10H6N8 95104-27-1 antiallergic, antiasthmatic 

tiotropii bromidum 
tiotropium bromide 

6β,7β-epoxy-3β-hydroxy-8-methyl-1αH,5αH-tropanium bromide, 
di-2-thienylglycolate 
C19H22BrNO4S2 139404-48-1 anticholinergic 

trefentanilum 
trefentanil 

N-[1-[2-(4-ethyl-5-oxo- 2-tetrazolin-1-yl)ethyl]-4-phenyl-4-piperidyl]-
2'-fluoropropionanilide 
C25H31FN6O2 120656-74-8 analgesic 

tripalmitinum 
tripalmitin 

tripalmitin or 1,2,3-propanetriyl trihexadecanoate 
C51H98O6 555-44-2 pharmaceutical aid 
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Nonproprietary Name 
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Chemical Name or Description, Molecular and Graphic formulae 
Chemical Abstracts Service (CAS) registry number 
Action and Use* 

turosteridum 
turosteride 

1,3-diisopropyl-1-[(4-methyl-3-oxo-4-aza-5a-androstan-17/?-yl)carbonyl]urea 
C27H45N3O3 137099-09-3 testosterone reductase inhibitor 

venritidinum 
venritidine 

(±)-(Z)-N-methyl-2-nitro-N'-[2-[[5-[(tricyclo[2.2.1.O2.6]hept-3-ylamino) = 
methyl]furfuryl]thio]ethyl]-1,1-ethenediamine 
C18H26N4O3S 93064-63-2 histamine H2-receptor antagonist 

zanoteronum 
zanoterone 

1'-(methylsulfonyl)-1'H-5α,17α-pregn-20-yno[3,2-c]pyrazol-17-ol 
C23H32N2O3S 107000-34-0 antiandrogen 

Names for Radicals and Groups 

Some substances for which a proposed international nonproprietary name has been established 
may be used in the form of salts or esters. The radicals or groups involved may be of complex 
composit ion and it is then inconvenient to refer to them in systematic chemical nomenclature. 
Consequently, shorter nonproprietary names for some radicals and groups have been devised 
or selected, and they are suggested for use with the proposed international nonproprietary 
names. 

acoxilum 
acoxil 

acetoxymethyl 
C3H5O2 



pendet idum 
pendetide 

N 6 - [N- [2- [ [2- [b is(carboxymethyl )amino]ethy l ] (carboxymethyl )amino]ethy l ] -
N-(carboxymethyl)glycyl]-N2-(N-glycyl-L-tyrosyl)-L-lysine 
C31H47N7O14 

AMENDMENTS 
TO PREVIOUS LISTS 

Supplement to WHO Chronicle, Vol. 39, No. 4, 1985 

Proposed International Nonproprietary Names (Prop. INN): List 54 

p. 19 teceleukinum 
teceleukin 

replace the chemical name and the molecular formula by the following: 

N-L-methionyl interleukin 2 (human) 
C698H1127N179O204S8 

Supplement to WHO Chronicle, Vol. 40, No. 5, 1986 

Proposed International Nonproprietary Names (Prop. INN): List 56 

p. 9 l imaprostum 
l imaprost 

replace the chemical name by the following: 

(E)-7-[(1R,2R,3R)-3-hydroxy-2-[(£)-(3S,5S)-3-hydroxy-5-methyl-1-nonenyl]-5-
oxocyclopentyl ]-2-heptenic acid 

WHO Drug Information, Vol. 2, No. 4, 1988 

Proposed International Nonproprietary Names (Prop. INN): List 60 

p. 22 niguld ip inum 
niguldipine 

replace the chemical name and the graphic formula by the following: 

( - )-(S)-3-(4,4-diphenylpiperidino)propyl methyl 1,4-dihydro-2,6-dimethyl-
4-(m-ni t rophenyl)-3,5-pyr id inedicarboxylate 



WHO Drug Information, Vol. 4, No. 2, 1990 

Proposed International Nonproprietary Names (Prop. INN): List 63 

p. 4 cilobradinum 
cilobradine 

replace the CAS registry number by the following: 

109859-78-1 

WHO Drug Information, Vol. 4, No. 4, 1990 

Proposed International Nonproprietary Names (Prop. INN): List 64 

p. 8 dalfopristinum 
dalfopristin 

replace the chemical name by the following: 

(3R,4R,5E,10E, 12E,14S,26R,26aS)-26-[[2-(diethylamino)ethyl]sulfonyl]-
8,9,14,15,24,25,26,26a-octahydro-14-hydroxy-3-isopropyl-4,12-dimethyl-3H-
21,18-nitrilo-1H,22H-pyrrolo[2,1c][1,8,4,19]dioxadiazacyclotetracosine-
1,7,16,22(4H,17H)-tetrone 

WHO Drug Information, Vol. 5, No. 4, 1991 

Proposed International Nonproprietary Names (Prop. INN): List 66 

p. 6 gadobutrolum 
gadobutrol 

replace the chemical name and the graphic formula by the following: 

[10-[(1RS,2SR)-2,3-dihydroxy-1-(hydroxymethyl)propyl]-1,4,7,10-tetraazacyclo = 
dodecane-1,4,7-triacetato(3-)]gadolinium 
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Annex 1 

PROCEDURE FOR THE SELECTION OF RECOMMENDED INTERNATIONAL 
NONPROPRIETARY NAMES FOR PHARMACEUTICAL SUBSTANCES* 

The following procedure shall be followed by the World Health Organization in the selection of recommended interna­
tional nonproprietary names for pharmaceutical substances, in accordance with the World Health Assembly resolution 
WHA3.11: 

1. Proposals for recommended international nonproprietary names shall be submitted to the World Health Organization 
on the form provided therefor. 

2. Such proposals shall be submitted by the Director-General of the World Health Organization to the members of the 
Expert Advisory Panel on the International Pharmacopoeia and Pharmaceutical Preparations designated for this 
purpose, for consideration in accordance with the "General principles for guidance in devising International 
Nonproprietary Names", appended to this procedure. The name used by the person discovering or first developing and 
marketing a pharmaceutical substance shall be accepted, unless there are compelling reasons to the contrary. 

3. Subsequent to the examination provided for in article 2, the Director-General of the World Health Organization shall 
give notice that a proposed international nonproprietary name is being considered. 

A. Such notice shall be given by publication in the Chronicle of the World Health Organization1 and by letter to 
Member States and to national pharmacopoeia commissions or other bodies designated by Member States. 

(i) Notice may also be sent to specific persons known to be concerned with a name under consideration. 

B. Such notice shall: 

(i) set forth the name under consideration; 

(ii) identify the person who submitted a proposal for naming the substance, if so requested by such person; 

(iii) identify the substance for which a name is being considered; 

(iv) set forth the time within which comments and objections will be received and the person and place to whom 
they should be directed; 

(v) state the authority under which the World Health Organization is acting and refer to these rules of procedure. 

C. In forwarding the notice, the Director-General of the World Health Organization shall request that Member States 
take such steps as are necessary to prevent the acquisition of proprietary rights in the proposed name during the 
period it is under consideration by the World Health Organization. 

4. Comments on the proposed name may be forwarded by any person to the World Health Organization within four 
months of the date of publication, under article 3, of the name in the Chronicle of the World Health Organization.' 

5. A formal objection to a proposed name may be filed by any interested person within four months of the date of 
publication, under article 3, of the name in the Chronicle of the World Health Organization.' 

A. Such objection shall: 

(i) identify the person objecting; 

' Text adopted by the Executive Board of WHO in resolution EB15.R7 (Off. Rec. Wld Health Org., 1955, 60, 3) and amended by the 
Board in resolution EB43.R9 (Off. Rec. Wld Hlth Org.. 1969, 173, 10). 
1 The title of this publication was changed to WHO Chronicle in January 1959. From 1987 onwards lists of INNs are published in WHO 
Drug Information. 
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(ii) state his interest in the name; 

(iii) set forth the reasons for his objection to the name proposed. 

6. Where there is a formal objection under article 5, the World Health Organization may either reconsider the proposed 
name or use its good offices to attempt to obtain withdrawal of the objection. Without prejudice to the consideration by 
the World Health Organization of a substitute name or names, a name shall not be selected by the World Health 
Organization as a recommended international nonproprietary name while there exists a formal objection thereto filed 
under article 5 which has not been withdrawn. 

7. Where no objection has been filed under article 5, or all objections previously filed have been withdrawn, the Director-
General of the World Health Organization shall give notice in accordance with subsection A of article 3 that the name 
has been selected by the World Health Organization as a recommended international nonproprietary name. 

8. In forwarding a recommended international nonproprietary name to Member States under article 7, the Director-
General of the World Health Organization shall: 

A. request that it be recognized as the nonproprietary name for the substance; and 

B. request that Member States take such steps as are necessary to prevent the acquisition of proprietary rights in the 
name, including prohibiting registration of the name as a trade-mark or trade-name. 

Annex 2 

GENERAL PRINCIPLES FOR GUIDANCE IN DEVISING 
INTERNATIONAL NONPROPRIETARY NAMES 

FOR PHARMACEUTICAL SUBSTANCES* 

1. International Nonproprietary Names (INN) should be distinctive in sound and spelling. They should not be inconve­
niently long and should not be liable to confusion with names in common use. 

2. The INN for a substance belonging to a group of pharmacologically related substances should, where appropriate, 
show this relationship. Names that are likely to convey to a patient an anatomical, physiological, pathological or 
therapeutic suggestion should be avoided. 

These primary principles are to be implemented by using the following secondary principles: 

3. In devising the INN of the first substance in a new pharmacological group, consideration should be given to the 
possibility of devising suitable INN for related substances, belonging to the new group. 

4. In devising INN for acids, one-word names are preferred; their salts should be named without modifying the acid 
name, e.g. "oxacillin" and "oxacillin sodium", "ibufenac" and "ibufenac sodium". 

5. INN for substances which are used as salts should in general apply to the active base or the active acid. Names for 
different salts or esters of the same active substance should differ only in respect of the name of the inactive acid or the 
inactive base. 

For quaternary ammonium substances, the cation and anion should be named appropriately as separate components of 
a quaternary substance and not in the amine-salt style. 

* In its twentieth report (WHO Technical Report Series, No. 581, 1975), the WHO Expert Committee on Nonproprietary Names lor 
Pharmaceutical Substances reviewed the general principles for devising, and the procedures for selecting, international nonproprietary 
names (INN) in the light of developments in pharmaceutical compounds in recent years. The most significant change has been the 
extension to the naming of synthetic chemical substances of the practice previously used for substances originating in or derived from 
natural products. This practice involves employing a characteristic "stem" indicative of a common property of the members of a group. 
The reasons for, and the implications of, the change are fully discussed. 
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6. The use of an Isolated letter or number should be avoided; hyphenated construction is also undesirable. 

7. To facilitate the translation and pronunciation of INN, T should be used instead of "ph", "t" instead of "th", "e" instead 
of "ae" or "oe", and " i " instead of "y"; the use of the letters "h" and "k" should be avoided. 

8. Provided that the names suggested are in accordance with these principles, names proposed by the person 
discovering or first developing and marketing a pharmaceutical preparation, or names already officially in use in any 
country, should receive preferential consideration. 

9. Group relationship in INN (see Guiding Principle 2) should if possible be shown by using a common stem. The 
following list contains examples of stems for groups of substances, particularly for new groups. There are many other 
stems in active use. 1 Where a stem is shown without any hyphens it may be used anywhere in the name. 

Latin 

-acum 
-actidum 
-adolum 
-adol-
-astum 
-astinum 
-azepamum 
-bactamum 
bol 
-buzonum 
-cain-
-cainum 
cef-
-cillinum 
-conazolum 
cort 
-dipinum 
-fibratum 
gest 
gli-
io-
-ium 
-metacinum 
-mycinum 
-nidazolum 
-ololum 
-oxacinum 
-pridum 
-prii(at)um 
-profenum 
prost 
-relinum 
-terolum 
-tidinum 
-trexatum 
-verinum 
vin-
-vin-

English 

-ac 
-actide 
-adol ) 
-adol- ) 
-ast 
-astine 
-azepam 
-bactam 
bol 
-buzone 
-cain-
-caine 
cef-
-cillin 
-conazole 
cort 
-dipine 
-fibrate 
gest 
gli-
io-
-ium 
-metacin 
-mycin 
-nidazole 
-olol 
-oxacin 
-pride 
pril(at) 
-profen 
prost 
-relin 
-terol 
-tidine 
-trexate 
-verine 
vin- ) 
-vin- ) 

anti-inflammatory agents of the ibufenac group 
synthetic polypeptides with a corticotrophin-like action 
analgesics 
anti-asthmatic, anti-allergic substances not acting primarily as antihistaminics 
antihistaminics 
substances of the diazepam group 
β-lactamase inhibitors 
steroids, anabolic 
anti-inflammatory analgesics of the phenylbutazone group 
antifibrillant substances with local anaesthetic activity 
local anaesthetics 
antibiotics, derivatives of cefalosporanic acid 
antibiotics, derivatives of 6-aminopenicillanic acid 
systemic antifungal agents of the miconazole group 
corticosteroids, except those of the prednisolone group 
calcium antagonists of the nifedipine group 
substances of the clofibrate group 
steroids, progestogens 
sulfonamide hypoglycemics 
iodine-containing contrast media 
quaternary ammonium compounds 
anti-inflammatory substances of the indometacin group 
antibiotics, produced by Streptomyces strains 
antiprotozoal substances of the metronidazole group 
β-adrenergic blocking agents 
antibacterial agents of the nalidix acid group 
sulpiride derivatives 
angiotensin-converting enzyme inhibitors 
anti-inflammatory substances of the ibuprofen group 
prostaglandins 
hypophyseal hormone release-stimulating peptides 
bronchodilators, phenethylamine derivates 
H,-receptor antagonists 
folic acid antagonists 
spasmolytics with a papaverine-like action 
vinca type alkaloids 

1 A more extensive listing of stems is contained in the working document Pharm. S/Nom.15 which is regularly updated and can be 
requested from Pharmaceuticals, WHO, Geneva. 



SELECTED WHO PUBLICATIONS 
OF RELATED INTEREST 

Price'(Sw. fr.) 

The use of essential drugs 
Fourth report of the WHO Expert Committee 
WHO Technical Report Series, No. 796 
1990 (57 pages) 8 

WHO model prescribing information: 
drugs used in anaesthesia 
1989 (53 pages) 

WHO model prescribing information: 
drugs used in parasitic diseases 
1990 (128 pages) 

WHO model prescribing information: 
drugs used in mycobacterial diseases 
1991 (40 pages) 

Guidelines for developing national drug policies 
1988 (iv + 52 pages) 

The International Pharmacopoeia, third edition 
Volume 1: general methods of analysis. 1979 (223 pages) 
Volume 2: quality specifications. 1981 (342 pages) 
Volume 3: quality specifications. 1988 (407 pages) 

Basic tests for pharmaceutical substances 
1986 (vi + 204 pages) 

Basic tests for pharmaceutical dosage forms 
1991 ( v+ 129 pages) 

International Nonproprietary Names (INN) for 
pharmaceutical substances, cumulative list no. 8 
1992 

11 

21 

9 

11 

24. 
36. 
64. 

34. 

24. 

140 

Further information on these and other World Health Organization publications can be obtained from 
Distribution and Sales, World Health Organization, 1211 Geneva 27, Switzerland 

' prices in developing countries are 70% of those listed here. 


