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Abstract : Although visceral leishmaniasis (VL) or Kala-azar caused by Leishmania donovani (LD) 
is globally, a public health problem and its eradication is of high priority, yet until now, no animal 
reservoir has been found in India and transmission of Kala-azar occurs from man to man through 
the recognised vector P. argentipes. The cutaneous or dermal leishmaniasis is caused by L. tropica 
and this is restricted to Rajasthan where it is zoonotic. Investigation by Sharma et al revealed the 
presence of zoonotic reservoir in Indian desert gerbils, the rodent burrows of which yielded two 
species of sandfly. (Indian J Pediatr 1999; 66 : 539-546) 
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In India, infection with L. donovani leads to 
several types of clinical as well as sub-clini- 
cal conditions. It is interesting to note that 
sub-clinical infection may  be inapparent  
with transient fever and hepatosplenomeg- 
aly. This condit ion may  further progress 
and develop as Kala-azar or it may sponta- 
neously cure itself. On rare occasions, 
leishmaniasis may  present  itself as acute 
Kala-azar which may be confused with en- 
teric fever b y  the beside. An instance of 
acute Kala-azar in 1950 in a school going 
boy, aged 16 years may  be  cited here. The 
boy, in his adolescent years presented first 
with high fever and a palpable spleen. 
Treatment by  a general practitioner on the 
line of enteric fever did not produce any re- 
suit. To add to the confusion, by  the end of 
the first week the boy started bleeding pro- 
fusely from the intestines. The presence of 
a clean moist tongue, absence of toxaemia 
and a fairly good appeti te helped the au- 
thor to arrive at a clinical diagnosis of 
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acute Kala-azar. A microscopic examina- 
tion of the buf fy  coat of the peripheral  
blood smear revealed the presence of 
amastigotes of L. donovani. A single course 
of treatment by intra-muscular injections of 
pentavalent antimonials for 3 weeks cured 
this type of acute Kala-azar and a follow- 
up study also revealed no recurrence. 

Another case in a child with fever of 18 
months long durat ion with a protuberant  
abdomen and marked emaciation was ob- 
served. The child was  earlier treated as a 
case of Indian chi ldhood cirrhosis bu t  an 
in-depth clinical examination revealed that 
the spleen was adherent to the left lobe of 
the liver which could be separated by  the 
palpating fingers and as such, Napier 's  al- 
dehyde  test was per formed which came 
out to be strongly positive. On the basis of 
the clinical findings and the laboratory re- 
port, a diagnosis of Indian Kala-azar was 
made. The child recovered with only one 
course of first line drug, namely  sodium 
antimony gluconate, which was given for a 
period of three weeks in gradually increas- 
ing doses. 
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A word of caution : The a ldehyde  test is 
not a specific test for Kala-azar as it may be 
positive in Indian childhood cirrhosis and 
only a very strong a ldehyde  test will be 
helpful  in differentiat ing the two condi- 
tions. 

Another  form of Kala-azar known as 
lymphatic leishmaniasis is characterised by  
fever and generalised lymph node enlarge- 
ment  wi thout  hepatosplenomegaly.  This 
kind of presentat ion is most ly  confused 
with glandular  tuberculosis.  It should be 
realised that visceral leishmaniasis (VL) is 
the severest form of the disease, and if left 
untreated,  it may  prove  fatal. Post Kala- 
azar dermal  leishrnaniasis (PKDL) is the 
sequelae to the visceral development of the 
parasite which involves skin and mucus  
membranes. It usually appears 6 months to 
18 months after apparent  cure from Kala- 
azar. PKDL appears  in three well  recog- 
nised clinical forms, the earliest being hy- 
popigmented lesions, then an intermediate 
erythematous type, and finally the well de- 
ve loped  nodular  type. The nodules  may 
some times ulcerate leading to non-suppu- 
rative and non- tender  ulcers. LD bodies  
can be easily demons t ra ted  if a skin snip 
smear  is made  by  scraping the material  
from the coalescing hypopigmented patch- 
es. This form of Kala-azar gets cured only 
after the pat ient  receives three to four 
courses of antimony by  the intra-muscular 
route, each course lasting for 3 to 4 weeks 
depending upon the severity of the case. 

In yet  another case, a 10 year  old boy  
suffering from Kala-azar for two and half 
years in north Bihar was examined after he 
had failed to respond to well  known anti- 
leishmanial t reatment regimens. Even the 
drastic step of well planned splenectomy in 
Calcutta School of Tropical Medicine failed 
to cure him. He presented with signs and 

symptoms of meningitis following which a 
diagnostic lumbar puncture  was per- 
formed on two consecutive days and both 
the samples revealed amastigotes of leish- 
mania in the cerebrospinal fluid. The pa- 
tient was cured with a prolonged course of 
amphotericin B given by the i.v. route as 
this drug is known to cross the blood-brain 
barrier. A seven year fol low-up has re- 
vealed no recurrence. 

A scientific article "Leishmanial Menin- 
gitis" was published on the basis of the in- 
formation given above in the American 
Journal of Tropical Medicine in 1996 and 
also in the Lancet as a news item in the 
same year 2. 

Another  unusual  presentation of leish- 
maniasis in children in India is the renal in- 
volvementL Fifty one patients in a series of 
1000 parasitologically confirmed cases of 
Kala-azar showing proteinuria were stud- 
ied from the point of view of renal involve- 
ment. Forty two of these patients showed 
blood urea above 40 m g / d l  and 12 had de- 
creased glomerular filtration rate as well. 
Serum creatinine level was within normal 
limits in all patients showing more than 
blood urea of 100 rng/dl .  It is therefore 
suggested that al though there may be 
glomerular  involvement  in some cases of 
Kala-azar the changes are reversible with 
conventional treatment. 

Another  case of cerebral involvement 
was brought  to light when a 20 years old 
male was referred to the Rajendra Memori- 
al Institute of Medical Sciences by the De- 
par tment  of Medicine of Patna Medical 
College Hospital,  where he was admitted 
for the treatment of generalised seizures s. 
He was thoroughly investigated as he 
showed hypopigmented  patches all over 
the b o d y  following an attack of visceral 
leishmaniasis some 4 to 5 years back in 
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there was definite evidence of cerebritis. 
The interesting observation is that the pe- 
ripheral b lood examination by the 
Polymerase  Chain Reaction (PCR) was 
found to be positive for cerebral leishmani- 
asis. This young  man was treated and 
cured by oral administration of ketocona- 
zole, an antifungal drug known to cross the 
blood brain barrier. This oral medication 
was preferred as its concentration is report- 
ed to be greater in the central nervous sys- 
tem than amphotericin which we used 
when we treated our case of leishmanial 
meningitis. The patient is still under obser- 
vation after being cured. The two instances 
of cerebral and meningeal involvement re- 
corded here are unique examples of insult 
to nervous  system which were not docu- 
mented in the past by any research worker. 

Pathological Features and Immunological  
Studies in Leishmaniasis 

Fig. 1. A case of PKDL in a young man show- 
ing mini-nodular form of eruption on 
nose  

Patna where  he lived on the bank of the 
river Ganga. A detailed history fol lowed 
by  clinical examination revealed that the 
generalised seizures from which he suf- 
fered recently were actually caused by  a 
process of cerebritis. On lumbar puncture, 
the CSF came out  under  pressure bu t  the 
microscopic and cultural examination did 
not reveal L.D. bodies.  However ,  when 
computerised tomography (CT) was done, 

Indian Kala-azar is caused by Leishmania 
donovani and its multiplication by simple 
fission occurs in the reticuloendotbelial  
cells of the liver and spleen which are 
greatly enlarged. Parasites known as L.D. 
bodies  can be easily demonst ra ted  either 
by  tapping the bone marrow or by  punc- 
turing the spleen or occasionally by  insert- 
ing a fine needle into the lymph nodes in 
the epitrochlear, cervical, the axillary or in- 
guino-femoral group of glands (the author 
succeeded by  inserting a fine needle into 
the small epitrochlear gland in the reported 
case of leishmanial meningitis). The aspi- 
rate from the lymph nodes is studied under 
the microscope and in culture for the pres- 
en0e of amastigotes and promastigotes re- 
spectively. A marked progressive granulo- 
eytopaenia and slowly progressive anae- 
mia are the usual features of Kala-azar oc- 
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curring in epidemics in the different states 
of north-eastern par t  of India. There is a 
great increase of gamma globulin which is 
mainly IgG. Successful chemotherapy  re- 
verses these changes and only rarely does 
cirrhosis of the liver occur. 

Immunological studies 1 : Clinical and epi- 
demiological facts suggest that the human 
beings themselves are responsible for har- 
bouring the leishrnanial parasites and the 
reservoir of infection is buil t  up from the 
patients of cutaneous leishrnaniasis includ- 
ing PKDL and also from heal thy carriers 
who are residing in the same family where 
some other members  are suffering from 
Kala-azar. David  Sacks in collaboration 
with Indian scientists at Rajendra Memori- 
al Research Institute showed that these so- 
called healthy carries were able to respond 
to L. donovani soluble antigen by  lym- 
phocyte transformation in vitro or by  skin 
testing (leishmanin test). Also that T-cell re- 
sponse tests were far better epidemiologic 
tools than ELISA test for the detection of 
asymptomat ic  infection. It is well known 
that L. donovani being an intracellular para- 
site defies direct killing by  antibodies and a 
protective cell-mediated immune response 
is kept in abeyance until cure takes place. 
In all probabil i ty both  the cell-mediated 
immune  response and the ant ibody im- 
mune response operate at different levels 
with varying intensities to determine the 
clinical outcome. 

LIPOPHOSPHOGLYCAN (LPG) IN 
VISCERAL LEISHMANIASIS 

The major cell surface glycoconjugate of 
leishmanial parasites is lipophosphoglycan 
which is relatively abundan t  and has a 

unique structure. It is a heterogeneous gly- 
coconjugate containing a repeating phos- 
phorylated disaccharide unit, 16 of which 
are linked together in a linear array by al- 
pha-glycosidic linkages. The disaccharide 
units are attached to a unique CHO core 
containing three galactose, two mannose, 
one glucose and one glucosamine residues. 
It is also possible that one or more of the 
disaccharide units are linked in a linear ar- 
ray to a second site. LPG is the first report- 
ed occurrence of an analogous lipid an- 
choring a polysaccharide. In fact, the leish- 
mania parasite may be the first reported to 
use different glycolipids to anchor two dis- 
tinct surface macromolecules (LPG and the 
promastigote surface protease often known 
as PG 63). 

Amastigotes of leishmania are also re- 
por ted to express LPG, al though it is not 
clear which of the two forms of parasite 
produces it more efficiently. LPG is also re- 
ported to be present on the cell surface of 
leishmania-infected macrophages but  it 
does not appear  until at least six hours 
post-infection implying that it has an intra- 
cellular origin. 

When the parasite bu rden  is over- 
whelming,  LPG accumulation ceases on 
the surface and it is either shed or internal- 
ised. One potentially important  observa- 
tion concerning LPG is its release from the 
surface of promast igotes  and its appear- 
ance in the culture medium. The released 
LPG occurs in two distinct forms. One 
form binds very tightly to albumin in the 
medium and appears to be similar in struc- 
ture to cellular LPG. Probably the lipid do- 
main of LPG interacts with the hydrophilic 
form called 'phosphoglycan '  (PG) but  the 
significance of LPG conversion to PG has 
not been elucidated. 
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Immunological Aspects 

The highly immunogenic nature of LPG 
is easily accounted for by its unusual struc- 
tural features and as such a number of 
monoclonal and polyclonal antibodies 
have been generated against this heteroge- 
nous glycoconjugate. As an antigen, LPG is 
useful for serotyping leishmania strains, 
and immunization with LPG was found to 
protect mice against cutaneous leishmania- 
sis, suggesting the possibilities of molecu- 
larly defined leishmania vaccine. Incorpo- 
ration of LPG into liposomes was signifi- 
cantly more effective than the use of LPG 
alone. 

Functional Aspects 

Some of the functions of LPG are be- 
lieved to involve entry and attachment of 
the parasite to the host cell, whereas others 
are concerned with the survival of the par- 
asite in the phagolysosomal system of the 
host. It promotes attachment of promastig- 
otes to macrophages via activation and 
deposition of C3 receptors. 

When the parasite enters the macro- 
phages, it is open to attack from the cyto- 
cidal activities following the oxidative 
burst and action of the enzymes. LPG has a 
direct inhibitory effect on lysosomal en- 
zymes and one such hydrolytic enzyme is 
beta-gaiactosidase. 

Polymerase Chain Reaction : Non-Inva- 
sive Modality for Diagnosis, Prognosis 
and Treatment in Kala-Azar 

In the eradication programme of VL, 
the thrust areas are : (1) the development of 
non-invasive, sensitive and specific test : 
(a) for diagnosis and prognostic evaluation 

of the disease, (b) identification of the carri- 
er (2) development and evaluation of the 
efficacy of oral chemotherapy with drug 
combinations (3) defining objectively, clini- 
cal and parasitological cure in VL so as to 
prevent relapse, development of drug re- 
sistance and to prevent further transmis- 
sion of the disease. 

Conventionally, diagnosis of VL is based 
upon direct demonstration or culture of the 
parasite in samples aspirated from the 
bone marrow, spleen, lymph nodes or liver 
of infected patients. These procedures are 
non-invasive but necessitate the effort of 
experienced personnel and are associated 
with complications like infections and 
haemorrhage. In serological diagnosis of 
VL, immunofluorescence Assay (IFA), En- 
zyme Linked Immunosorbent Assay (ELI- 
SA) and Direct Agglutination Test have 
shown variable sensitivity (41-100%) and 
specificity. False positive reactions are com- 
mon with other endemic diseases especial- 
ly malaria, leprosy and tuberculosis. How- 
ever, detection of circulating antigen in VL 
patients by specific monoclonal antibody 
has shown high sensitivity and specificity 
in certain studies. 

PCR in the diagnosis of VL : In the ge- 
nomic diagnosis of VL, DNA-DNA hybrid- 
ization and PCR using kinetoplast DNA 
(K-DNA) as primers have shown promis- 
ing results. The kinetoplast of leishmania is 
a unique DNA containing structure in the 
mitochondria of the cell. Kinetoplast DNA 
(K-DNA) comprises of two components : 
maxicircle and minicircle K-DNA. Minicir- 
cles are usually 1 kb in length, have no 
known function and are present in 10,000 - 
20,000 copies. A comparison of the se- 
quence of minicircles from different leish- 
mania species has revealed-that there is a 
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region of approx. 200 base pairs (bp) which 
is conserved between species. These char- 
acteristics have allowed their use as diag- 
nostic probes. The sensitivity of DNA 
probes has been exponential through the 
use of amplification technology such as 
PCR. 

In Kala-azar the infectivity of peripheral 
blood meal to the sandfly suggests that 
amastigotes must be circulating within the 
mononuclear cells in peripheral circula- 
tion. The number of these amastigotes 
must be very small as is evident by the fact 
that stained peripheral smears, thick or 
thin, are invariably negative for amastig- 
otes in VL and leishmania carriers. We 
would like to hypothesize that PCR being a 
highly sensitive and specific technique, 
will be able to detect from carriers and pa- 
tients, minutesimal quantity of L. donovani 
specific nucleic acid from peripheral blood 
buffy coat samples rich in monocnuclear 
cells. 

PCR as a prognostic tool would be ad- 
vantageous over those of bone marrow and 
splenic aspiration techniques as this is non- 
invasive, easy to perform and suitable for 
epidemiological studies. Intermittent eval- 
uation of patients under various treatment 
schedules and for emergence of drug re- 
sistance studies through PCR will be more 
advantageous. By demonstration of pres- 
ence or absence of parasite DNA in buffy 
coat preparations, the parasitic cure of VL 
can be conveniently monitored and corre- 
lated with clinical cure. This would be a 
more acceptable approach than repeat 
bone marrow or splenic puncture examina- 
tions. It would thus allow to define clinical 
and prarsitological cure of VL and help to 
develop and standardize new oral treat- 
ment with a view to stop antimonial injec- 
tions for a period of 3 to 4 weeks. 

The objectives of the PCR non-invasive 
modality are : 

(i) To purify kinetoplast DNA (K- 
DNA) from the promastigotes of 
Leishmania donovani, prepare the K- 
DNA probes by nick translation 
and standardized Dot blot DNA- 
DNA hybridization assay using 
these probes in the diagnosis of 
visceral leishmaniasis. 

(i/) To develop and standardize 
polymerase chain reaction from 
buffy coat and bonemarrow aspi- 
rates in visceral leishmaniasis. 

(iii) To evaluate the sensitivity, specifi- 
city and predictive value of PCR 
with that of conventional methods 
e.g. microscopy, culture and serolo- 
gy, used in diagnosis and prognos- 
tic evaluation of visceral leishma- 
niasis. 

(iv) To evaluate a combination of allop- 
urinol 20 m g / k g / d a y  and ketoco- 
nazole 600 m g / d a y  as first line 
treatment for visceral leishmania- 
sis. 

(v) To evaluate liposomal amphoter- 
icin B for treatment of drug resist- 
ant Kala-azar. 

(vi) To standardize the criteria for du- 
ration of therapy, drug response 
and drug resistance in Kala-azar 
utilising the established and newer 
diagnostic methods. 

CHEMOTHERAPY IN KALA-AZAR 

After continued successful therapy in vis- 
ceral leishmaniasis for years by exhibiting 
urea stibamine discovered by Sir U.N. 
Brahmachari in 1922, it became apparent 
that although the pentavalent form of anti- 
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mony was more effective when given intra- 
venously, it was  certainly more toxic than 
the same drug  (sodium ant imony gluco- 
hate) when  given by  the i.m route as the 
toxic reactions were not  frequently fatal. 
Amazingly there was hardly  any recur- 
rence or relapse and children tolerated so- 
d ium stibogluconate (stibanate) very well 
when it was given daily by  the intramuscu- 
lar route in a dose  of 20 m g / k g  of b o d y  
weight for 20 to 30 days,  thus saving mil- 
lions of lives in the bygone years. But now 
the percentage of resistant cases has in- 
creased from 5 to 25% and there is a contin- 
ued  search for newer  drugs like hydroxy-  
sti lbamidine isethionate (lomidine) and 
pentamidine isethionate in a dose of 3 to 4 
m g / k g  of b o d y  weight bu t  the latter drug 
can cause irreversible diabetes mellitus and 
also anaphylact ic  reaction in a small 
number of cases.The drug of choice now in 
ant imony resistant cases is amphotericin 
B, an antifungal drug used  successfully in 
the past  in patients with tubercular cavita- 
tion and super imposed  wi th  fungal infec- 
lion. The initial dose is 0.25 m g / k g  which 
should be  gradually increased to I m g / k g  
and adiministered in a 5% solution of dex- 
trose over a per iod of 4 to 6 hours.  In our  
first case of  l e i s ~  meningitis,  this 
practice was  followed for a period of 
weeks  for successful  eradicat ion of  the 
neurological  complications in a resistant 
case of Kala-azar. The modern trend, how- 
ever, is to use  amphotericin B suspended in 
l ipomatous  solut ion as it can be  injected 
more rapidly than in 5% glucose solution. 

Another antifungal drug known as keto- 
conazole has  been  used  b y  the author in a 
number of Kala-azar cases resistant to con- 
ventional  t reatment  in the pediatr ic age 
group. The results of t reatment  in about  
two dozen resistant cases in the age group 

of 5-20 years have proved very successful 
when  given orally in the dose of 200-400 
mg daily. It also has the merit  of crossing 
the blood-brain barrier as it p roved  effec- 
tive in generlised epileptic form of convul- 
sions caused by  Leishmania donovani in a 
case of PKDL in a boy of 20 years. 

Conclus ion 

A detailed clinical, pathological and im- 
munological survey has been made  in the 
above article w i t h  an at tempt to focus the 
importance of l ipophosphoglycan (LPG) in 
visceral leishmaniasis. 

Two cases of insult to the central nerv- 
ous sys tem b y  Leishmania donovani have  
been included (meningeal and cerebral) in 
this article. It is no tewor thy  that this has 
not been documented  before by  any other 
scientific worker. 

Even with full knowledge of Kala-azar 
in all its aspects, the disease has not  been 
eradicated uptil now. 
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EVIDENCE-BASED MEDICINE 

"Practice evidence-based medicine; it ensures optimal patient care". 

This was the message of  the FOGSI-Rallis oration delivered by Dr. J. Evers, Prof. of Obstet- 
rics & Gynaecology, and Director of  Reproductive Endocrinology and Fertility, University 
of  Maastricht, Holland, at the 42nd All India Congress of  Obstetrics and Gynaecology in 
Hyderabad recently. 

Evidence-based medicine is defined as "the conscientious, explicit and judicious use o f  
current best evidence in making decisions about the care of  individual patients."Dr.Evars 
stressed that research papers appearing even in the highly respected journals should be 
evaluated critically since what is read may be true for a big tertiary care centre, but it may 
not be true in the regular day-to-day clinic. Explaining about proper evaluation of  an article, 
he emphasized on 3 points : 

(1) A paper on a new diagnostic test must carry a comparison with the gold standard 
(2) A paper about prognosis must include follow-up data on cohort groups 
(3) A treatment study is valid only if it is a randomised clinical trial. 

Abstracted from : Medical Times April 1999; Vol. 29 (4) 


