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The legacy-of .leprosy 
research 
Barry R. Bloom 

Thanks to the low body temperature of the armadillo, a large number of Mycobacterium leprae 
can be grown in this animal and thus provide material for researchers all over the world. 

From ancient times and in virtu
ally every culture, leprosy has 
evoked particular images of 

horror and fascination. For no other 
illness have people been buried alive, 
burnt at the stake, or given last rites 
for the dead before being expelled 
from walled cities with a bell and 
candle . As Dr S.K. Noordeen, 
Director of WHO's Action 
Programme for the Elimination of 
Leprosy, has written, "For ages 
leprosy remained a disease without 
hope" . The challenge implicit in 
establishing the research programme 
on leprosy at WHO in 1974 was to 
determine whether not only the 
physical manifestations but also the 
ancient stigmatization of this disease 
could be vanquished by the applica
tion of modern scientific approaches. 

Leprosy is caused by a bacterium, 
Mycobacterium leprae, a distant 

relative of the bacillus that causes 
tuberculosis. In fact it was the first 
bacterium identified as the cause of a 
human disease , and was discovered 
by a Norwegian physician , G. 
Armauer Hansen, in 1873. Although 
it was the first microbial pathogen 
identified, M. leprae remains one of 
very few which cannot be grown and 
studied in the test tube. This explains 
why research was less developed for 
this disease than perhaps for any 
other infectious disease. The discov
ery that M. leprae could grow in the 
footpads of mice , which have a low 
temperature , was a major scientific 
breakthrough. This provided an 
animal model to study and revealeg 
why leprosy involves primarily the 
skin, which has a lower temperature 
than the rest of tlie body. While 
small numbers of bacilli could be 
obtained from the mice for study, 

WHO's decision to recommend 
multidrug therapy took great 
courage and a deep 
understanding of scientific 
principles. Today, a disease 
that was thought to be 
without hope is being targeted 
for elimination as a public 
health problem. 

there were not nearly enough organ
isms for testing drugs and developing 
vaccines . A second breakthrough 
occurred in 1971, when it was dis
covered that M. leprae could grow to 
very high numbers in the nine
banded armadillo, which has a low 
body temperature. Because of its 
armour-plated skin, the armadillo has 
not developed a powerful immune 
system and hence allows the growth 
of the human leprosy bacillus. The 
possibility thus existed of obtaining 
many organisms for study, but few 
scientists were interested in this 
difficult and slow disease, and there 
was no leadership. 

Laboratory without walls 
In 1972, WHO held a meeting in 
New Delhi to explore the possibility 
for research on leprosy. From that 
meeting came two WHO reports 
which suggested experiments that 
could provide insight into leprosy 
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A patient suffering from nerve damage in his hands caused by leprosy is wailing for reconstructive 
surgery. 

The first case of drug resistance 
had been reported in 1964 from 
Malaysia, and by 1982 rates of dap
sone resistance had risen to between 
10 and 100 per 1000 treated individ
uals. Dapsone monotherapy was 
losing its usefulness, and leprosy 
workers were losing their enthusiasm 
for its use. After a year-long study, a 
WHO Study Group on Chemo
therapy of Leprosy for Control 
Programmes made a dramatic policy 
statement- to recommend the simul
taneous use of three drugs, which has 
now become known as multidrug 
therapy (MDT). Their logic was 
sound . The probability of a bac
terium developing a mutation that 
spontaneously renders it resistant to 
any single drug is about one in a 
million (10-6), and if an individual 
has a million or more bacilli, they are 
likely to harbour a drug-resistant 
mutant. Lepromatous leprosy pa
tients often have 1012 (a million 
million) bacilli, which means they 
could have a million organisms 
resistant to any single drug. But the 
probability of an organism being 
spontaneously resistant to three 
effective drugs would be 10 18 (a 

and permit a rational approach to 
new drugs and vaccines. A hundred 
years after Hansen 's discovery of the 
leprosy bacillus , the Norwegian 
government gave funds to WHO to 
lead an effort to answer some of the 
scientific questions raised at that 
meeting. Thus were born the 
Immunology of Leprosy (IMMLEP) 
and Chemotherapy of Leprosy 
(THELEP) committees. With the 
gift of three years' worth of 
armadillo-derived leprosy bacilli to 
study, the committees began to 
recruit the best scientists available 
with special expertise in this field. 
This network of scientists became a 
"laboratory without walls". 

There were two strategies: one 
was to make a vaccine to prevent 
leprosy; the other to discover and test 
new antileprosy therapies. For the 
vaccine effort, the most modem 
scientific approaches from molecular 
biology to immunology were under
taken, and a vast amount of knowl
edge was gained about the leprosy 
bacillus, about human immune 
responses , about tissue damage. Yet 
we still do not have a vaccine against 
leprosy. 

The THELEP committee on the 
development of new drugs made its 
first priority to examine the current 
state of treatment, which was lifelong 
dapsone therapy. There was concern 

that dapsone resistance was increas
ing. The principal new scientific tool 
for detecting drug-resistant leprosy 
bacilli was not high technology, but 
the simple laboratory mouse; drug
resistant bacilli could be identified 
by their ability to grow in animals 
treated with individual drugs. 

Early diagnosis makes if possible to kill the leprosy bacilli before they have caused irreversible 
damage. 
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millionth of a millionth of one in a 
million), and thus highly unlikely. 

Courageous decision 

Thus with therapy using three drugs, 
mutant organisms resistant to any 
one drug will be killed by the others, 
and the likelihood of resistance to all 
three would be infinitesimal. But 
there were no human data on MDT, 
only laboratory findings in mice that 
several drugs besides dapsone were 
effective in inhibiting growth of 
M. leprae. Based on the knowledge 
that rifampicin , clofazimine and 
dapsone were effective in animal 
models, WHO recommended that 
these three drugs be used to treat 
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patients with leprosy in programmes A health worker is trained to recognize the leprosy bacillus under his microscope. 
around the world. The Study 
Group 's decision was courageous , 
and was promptly criticized because 
it was not based on field data. But 
time has proved it to be right. 
THELEP set up two large-scale field 
trials of MDT in south India with 
2224 multibacillary leprosy patients , 
and the treatment was found to be 
safe and the relapse rate less 
than 1%. Since then MDT has 
proved its effectiveness , and almost 
90% of today 's leprosy patients are 
receiving MDT. 

The greatest legacy of the WHO 
leprosy programme has been the 
reduction of the number of registered 
cases from 5 .4 million people in 
1985 to 926 000 in 1996. There are 
others. A combination of three drugs 
was thought to be too expensive and 
too complex to be practical for peo-
ple in developing countries , but 
MDT has shown that to be wrong. 
The fact that WHO could form a 
network of scientists to work to-
gether in the battle against leprosy 
has inspired other initiatives such as 
the Special Programme for Research 
and Training in Tropical Diseases 
(TDR) and the Global Programme 
for Vaccines (GPV). There remains a 
continuing need for research, for 
early diagnosis of disease, for deter-
mining when all the bacilli are killed , 
and for solving problems in the field. 
Knowledge gained from research on 
a leprosy vaccine is already being 

applied to developing a better vac
cine against tuberculosis. 

The WHO decision to recom
mend MDT took great courage, but 
also a deep understanding of scien
tific principles and a recognition of 
the value of scientific research in 
disease prevention and treatment. 
Today, a disease that was thought to 
be without hope is being targeted for 
elimination as a public health prob
lem. For the scientists and field 
workers who have collaborated with 
WHO on leprosy over the years, the 
ultimate legacy will be the eventual 
eradication of leprosy, like smallpox , 
from the face of the earth . • 
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