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he last few years have 
not been altogether 
favourable ones for 

world health”, says the World 
Health Organization’s Sixth 
Report on the World Health 
Situation. Certainly, nobody 
could accuse the WHO of 
exaggeration. Behind the 
diolomatic restraint lies a 
d&de of proliferation of 
climatic calamities, wars and 
civil unrest, population growth, 
inflation, armaments, and 
dangerous chemicals. 

“The situation remains less 
happy than might have been 
expected a decade ago.” The 
report continues: some 800 
million people live in abject 
poverty, 450 million are on the 
threshold of malnutrition; 300 
million are unemployed. 

And yet, against this bleak 
backdrop, the WHO expresses 
“guarded optimism” that the 
targetof”healthforall bytheyear 
2000” will be reached. To do so 
will require no less than what the 
delegate from Malta described 
to the 34th World Health 
Assembly in May 1981 as “the 
implementation of a program of 
interspecific warfare.” 

That war will need to be waged 
on many fronts, against many 
enemies, including commu- 
nicable and tropical diseases. 

Some of the foes, like 
tuberculosis, are well known. 
March 1982 marked the 
centenary of the discovery of the 
tubercle bacillus by Robert 
Koch. The years since have 
known many milestones: 1921 
saw the discovery of BCG. an 
attenuated form of the bacillus 
used in vaccination. In 1944, 



streptomycin was discovered, the first 
of many cheap and effective drugs. 
Mass TB eradication campaigns were 
launched. 

Buttoday,allregions reporttubercu- 
losis as one of the most important 
public health problems.The numberof 
cases, estimated at 20 million, is grow- 
ing annually by 3.5 million. 

Like many other diseases, tubercu- 
losis is associated with poverty, mal- 
nutrition, overcrowding, and poor san- 
itation, conditions that developing coun- 
tries knowonlytoowell. Buteven inthe 
industrialized North, where the dis- 
ease is considered to beananachron- 
ism, it causes more deaths than all 
other notifiable infectious diseases 
combined. In Canada, some 2500 new 
cases are reported each year. 

The cornerstones of TB control are 
prevention, case-finding, and chemo- 
therapy. All are difficult to effect in 
developing countries. Accepting that 
theconditions thatfosterthespreadof 
the disease will not be changed in the 
near future, prevention rests on vac- 
cination. But although mass BCG vac- 
cination campaigns began in the late 
1940% coverage has been spotty. A 
case in point is Pakistan where only 
one million of the country’s 33 million 
children are vaccinated annually. 

Despite doubts cast on the efficacy 
of BCG follow& a study in South 
India that showed that the vaccine did 
not protect the population, the vaccine 
remains a first line of defence. “It’s still 
the best way of preventing TB and 
meningitis in children”, says Dr Albert 
Laszlo ofthe National ReferenceCentre 
for Tuberculosis (NRCT), Ministry of 
Health and Welfare CanadaThe Cana- 
dian centre is also awoTuberculosis 
Reference Centre. 

Tuberculosis casefinding has moved 
away from X-rays, which are expensive 
and potentially dangerous, to micro- 
scopeexamination of sputumsamples 
- smears-from people who present 
themselves to clinics with chest com- 
plaints. “But if there’s no clinic, where 
will the patient come for treatment? 
And if there’s no microscope, who is 
going to diagnose the case?” asks Dr 
Laszlo. 

W~oagrees that case-finding in many 
developing countries has been unsat- 
isfactory. In Africa, for example, not 
more than 30 percent of cases are 
detected. 

The use of cultures would add to the 
numberofdiagnosed patientsbutcul- 
tures are expensive, require equip- 
ment and trained personnel, and may 
take up to SIX weeks. It is difficult to 
keep patients under observation for 
that length of time. And “for every 
patient lost, you get six more cases,” 
adds Dr Laszlo. 

That time may be greatly reduced in 
future by the use of a semi-automated 
diagnostic tool. The equipment - a 
BACTEC 460 machine - measures the 
carbon dioxide released by the bacil- 
lus. Developed by Dr Middlebrook in 
the U.S.A., the method consists of in 
oculating a radioactive culture me- 

dium with the sputum sample. After 24 
hours’ incubation, the samples are fed 
through the machine, which measures 
and records the carbon dioxide con- 
tent, at the rate of one sample per 
minute. 

Testing of the BACTEC 460 has been 
going on for three years in the Labor- 
atorv for Disease Control ~LCDC) in 
Ottaha where the NRCT is located.‘But 
Dr Laszlo warns that “it’s quite unthink- 
able to have one in labs all around the 
world.” At about U.S. $20 000 the ma- 
chine maybeaffordable, but itsoperat- 
ing costs are high - each vial of 
culture medium containing radioactive 
carbon isotopes (Cw) costs $2 - and 
its operation required sophisticated 
installations and trained personnel. 

“A case could be made for having 
one in a central lab or at a national 
reference centre, however,” says Dr 
Laszlo. But cost-benefit studies are 
needed before the equipment’s intro- 
duction can be recommended. The 
LCDC is now preparina protocols and 
has entered intobisc&ions with IDRC 
for a trial in Latin America. Dr Laszlo 

A TB clm~c in Venezuela (above,. (Opposite 
page) An Egyptian researcher tests a iocai 
weed against the snail vector of schisto- 
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considers that the value of this new 
tool will probably be in measuring 
drug susceptibility of bacilli from pa- 
tients who are not responding to treat- 
ment. 

Of the many drugs available for TB 
treatment, a combrnation of three is 
normally used - streptomycin, isoni- 
azid, and PAS or thiacetazone. “The 
response is 99 percent positive if pa- 
tients take their medication,” says Dr 
Laszl0. 

And that’s the problem. To effect a 
cure, patients must take the drugs for 
18 months. As disease symptoms dis- 
appear after three months, many pa- 
tients discontinue their medication. 
According to WHO, not more than half 
the diagnosed TB cases are cured in 
developing countries. 

Shorter term therapies developed to 
solve this problem are being tested. In 
Kenya, for example, the Tuberculosis 

investigation Centre is carrying out 
research on a six-month treatment. 
Although effective, it relies on isoniarid 
and a new drug, rifampin, which is 
very expensive and requires medical 
supervision. In order to make rational 
decisions aboutthe program’s manage 
ment,aTBprevalencesurveyisneeded. 
IDRC is supporting this survey. 

The aim of tuberculosis research, 
says Dr Laszlo.“is howtotreatthemost 
people at the lowest possible cost to 
stop the spread of the disease.” Simple 
means of identifying high risk popula- 
tions would assist in that task. Thus, 
IDRC is supporting a project in Indo- 
nesia that is investigating the preva- 
lence of TB in underweight patients at 
a Jakarta Chest clinic. If a relationship 
can be found between body weight 
and TB incidence, health workers will 
be better able to target their control 
efforts. 

If weapons and tactics exist for de- 
feating TB, the case is quite different 
for the “big six” targeted by the wow 
World Bank/w0 Special Programme 
for Research and Training in Tropical 
Diseases - malaria, schistosomiasis. 
filariasis, trypanosomiasis, leishmani- 
asis, and leprosy (see box, “Most 
wanted”). 

Each of these diseases affects mil- 
lions of people, and is daily making 
new conquests. All have resisted con- 
trol. No vaccines exist to protect against 
them, and few safe, effective drugs are 
available for mass treatment. 

The search is therefore on, not only 
tofindnewweapons, buttotakeafresh 
look at existing tools and to find ways 
of making more efficient use of what is 
available. 

In the five years since the program 
became operational, some 1780 proi- 
ects have been supported, ranging 
from the most sophisticated laboratory 
investigations to simple field testing of 
diagnostic methods. According to Dr 
Adetokunbo 0. Lucas, Director of the 
Special Programme, “in the last five 
years majoradvances have been made.” 
Buttheseadvances,aithough notneg- 
ligible, are far from spelling victory 

The most notable success is prob- 
ably in vector control, particularly of 
blackflies that spread onchpcerciasis, 
says Dr Alex 8. Morrison, Assistant 
Deputy Minister of Health and Welfare 
Canada and member of the Special 
Programme’s Scientific and Technical 
AdvisoryCommittee(sr~c).“Weare par- 
ticularly excited by the great promise 
shown by Bacillus thuringiensis H14, a 
biological control agent which is now 
on theverge of large-scale production. 
Extensive testing has been carried out 
against blackfly larvae in West Africa 
with excellent results.The timing of the 
development of 8. thur;ngiensis is ex- 
tremely fortunate. This agent promises 
to beofgreatvalueincontrollingblack- 
flies, at a time when the onchocerciasis 
control program is encountering resis- 
tance to the pesticide used, Abate.” 

6. thuringknsis is also a potential 
weapon agamst mosquitoes, vectors 
of malaria, yellow fever, dengue fever, 
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and filariasis. Its effectiveness as a 
pesticideforagricultural use has been 
known for two decades, but only one 
recently discovered strain - v. israeli- 
ensis - is effective against mosquito 
larvae. It is now being tested in the 
South Pacific with IDRC support 

Malaria research has received the 
most attention and funds. Following 
the early success of the worldwide 
antimalaria campaign launched in the 
1950s hopes soared that the disease 
could be eradicated. Bythe late 1960s 
however, the global eradication pro- 
gram was in its death throes. Today, 
malaria is on itswayto becoming what 
one former chief of program and plan- 
ning in WHO’S Division of Malaria Erad- 
ication termed”the health catastroohe 
of the twentieth century.” 

The biqqest problem IS the increased 
resistanGofthemalariaparasite,Plas- 
mod/urn falciparum, to drugs. Adetailed 
survey of the situation has shown that 
resistance to chloroquine - the foun- 
dation of prevention and treatment - 
has spread since 1960 from Thailand 
and Colombia to large parts of Asia 
and South America. It is now also 
reported in East Africa. And according 
to Dr Morrison: “Resistance to sulfa- 
doxine pyrimethamine (Fansidar), the 
most important alternative drug, is 
spreading rapidly in Southeast Asia 

and South America and resistance to 
quinine, the oldest antimalarial drug, 
appears to be rising.” 

Newdrugsarebeingdevelopedand 
tested. Mefloquine, developed by the 
Walter Reed Army Institute of Research 
in the U.S.A. has undergone clinical 
trials and is effective. It is very expen- 
sive, however, and resistance is already 
reported in parts of Thailand. Very 
promising is Oing Hao-su, originally a 
traditional Chinese herbal remedy. 
Because its chemical structure is en- 
tirelydifferentfromothermalarialdrugs, 
itopenstheprospectofanewfamilyof 
drugs. 

On ihe vaccination front, the discov- 
ery of the hybridoma technique is al- 
lowing researchers to produce highly 
specific antibodies to parasite anti- 
gens.The technique consists of fusing 
an infected cell to a fast-dividing cell 
and growing the hybrid in a culture 
medium. The hybrid cells that secrete 
the needed antibody are then cloned. 
But, cautions Dr Morrison,“if an effec- 
tive vaccine can indeed be produced 
-and we believe the possibilities are 
good -we cannot realistically expect 
it to be applied at the field level within 
less than a decade.” 

Through the Special Programme, 
much knowledge has also been gained 
about other diseases. For example, 

little was known about leishmaniasis. 
An epidemiological picture has now 
revealed that it is much more widely 
distributed than was previouslyihought. 
Most affected are the Middle East, 
parts of India, and the frontier regions 
of Latin America. 

The northeastern region of Brazil, for 
example, is an endemic area. Known 
reservoirs of the disease are dogs, 
foxes, and humans. Dogs seem partic- 
ularly important because they offer the 
sandfly vector easy access to infected 
skin lesions. IDRC is now supporting a 
study in the city of Jacobina to deter- 
mine the importance of animals in the 
transmission of the disease. WHO’S 
program, for its part, is focusing on 
better understanding the disease and 
on the development of a vaccine. 

Drugs and vaccines are also being 
sought against schistosomiasis. One 
newdrug- prazinquantel- has been 
found effective and less toxic than 
previous drugs. A simple method of 
diaqnosis has also been developed 
for field use. 

Similarly, simple and inexpensive 
diagnostic tests were develdped for 
African trypanosomiasis. Work on the 
Americanformofthedisease-Chagas’ 
disease-hhasfocusedondiscovering 
its distribution and varieties. 

Only in the case of leprosy is a 
vaccine close to reality (see article on 
page 8). Progress is also reported in 
the development of diagnostic tests. MOST WANTED 

Malaria: Adebilitating,often dead- our of being the only important vec- 
ly parasitic disease, it is transmitted tar of disease that is without repor- 
by the Anopheles mosquito. Mai- ted resistance to pesticides. 
aria affects more than 200 million Chagas’ disease, or American 
people in 107 countries. During the trypanosomiasis, affects the heart 
past five years, the number of cases muscle.Some24 millionpeopleare 
has more than doubled. infected and 65 million are at risk. It 

Resistance of the Plasmodium fal- is transmitted by Triatomid bugs: 
ciparum parasite to available drugs various animals act as reservoirs. 
is spreading throughout the world. Leishmaniasis: Some 12 million 
Moreover, 51 species of the Ano- people on all continents except 
pheles mosquito are resistant to Australia and Antarctica are estim- 
one or more insecticides. ated to be affected by the various 

Schistosomiasis: Over600 mil- forms of this little-known disease. 
lion people in 73 countries are ex- The parasite is transmitted bysand- 
posed to this parasitic disease: some flies: various animals act as reser- 
200 million are infected. The schis- voirs. 
tosoma parasite is transmitted by There are three forms of the dis- 
snails that are multiplying as rapidly ease: The cutaneous form mani- 
aswaterdevelopmentschemespro- fests itself either as a single tropical 
vide them with new homes. sore or as a diffused infection; the 

Filariasis: One of the most path- mucotaneousform(espundia)causes 
ogemc forms of the disease is on- irreparabledisfiguring lesions; kala- 
chocerciasis (river blindness), trans- azar, thevisceral disease, is usually 
mitted by the blackfly, Simulium fatal if untreated. 
damnosum.At least 20 million people Leprosy: Known since ancient 
are infected in Africa, the Yemen, times, this bacterial disease affects 
and parts of Latin America. an estimated 10 million people. 

Lymphatic filariasis (Wuchereria Humans are the sole transmitters. 
and Brugia infections) affect more No diagnostic tests are yet avail- 
than 300 million people. It is trans- able to detect the disease before 
mitted by the ubiquitous mosquito. clinical symptoms appear - some 

Trypanosomiasis: Evidence 3 to 9 or more years after infection. 
points to an epidemic resurgence Some evidence suggests that BCG 
ofthisdebilitating parasiticdisease. vaccination confers some protec- 
In Africa, 45 million people are ser- tion.Aspecificvaccine is nowabout 
iouslythreatened.Thetsetsefly,car- to betested.Thediseaseisshowing 
rierof African trypanosomiasis(sleep signs of resistance to dapsone, the 
ing sickness) has the dubious hon- main therapeutic drug. 

Thesedevelopmentsarepatiicularly 
significant as a considerable part of 
the research is being carried out in 
developing countries. Dr Lucas ex- 
plains that the Programme’s strategy 
“is to begin strengthening a few key 
institutions indifferent regionssoas to 
provide students in the developing 
world with the opportunity for training 
and research within their own environ- 
merit.. Eventually, provided the foun- 
dations are carefully laid, we expect it 
to have a snowball effect.” 

A weak point of the Special Pro- 
gramme remains the actual field work. 
According to STAC, a strong and na- 
tional commitment is needed for this 
component to be successful. 

That commitment has been made, at 
least verbally. In 1981, the 34th World 
Health Assembly adopted a global 
strategy to reach the “health for all by 
the year 2000” target. Whether or not 
the next 18 years will see a campaign 
of “interspecific warfare” conquer dis- 
ease and ill health depends on whether 
the rhetoric is translated into action. 

The victory over smallpox is proof 
that the larger battle can be won. But 
again,as thedelegatefrom Maltapoint- 
ed out to the Assembly: “There are 
several other victories we could be in a 
position to celebrate in the future, if we 
could only learn to direct our attention 
and our resources towards those spe- 
cies which are in direct and constant 
competition with us in the struggle for 
survival,ratherthan utilizeasubstantial 
portion of our energies in devising 
better ways and means of exterminat- 
ing ourselves.” 0 


