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Summary Three cases are described showing that
Leishmania donovani can cause progressive

disease in immunocompromised hosts. The first patient was
receiving corticosteroid therapy for ulcerative colitis and the
second corticosteroids and cyclophosphamide for

proliferative glomerulonephritis; in the third patient,
leishmaniasis occurred after a long episode of hepatosplenic
schistosomiasis and salmonella bacteraemia which was

treated with chloramphenicol. In two cases, the patients had
moved away from areas of L donovani transmission many
years before the progressive disease occurred, consistent with
long-term survival of the organism in normal hosts.
L donovani should be added to the growing list of

opportunistic microbial infections.

Introduction

VISCERAL leishmaniasis has long been known to affect
children and adults with poor nutrition. Even in the poorest
areas, it is a rare disease, with a prevalence of 1-5 per 1000
inhabitants.1-4 There is evidence that the causative organism,
Leishmania donovani; can infect and initiate a long-term
immune response in 25-50% of individuals living in endemic
areas.2,4-6 The strongly positive delayed hypersensitive skin
test reactions obtained many years after exposure6 and the
few cases of disease that have developed in individuals long
after leaving endemic areas7 suggest that the organism
persists and remains viable even in healthy people for long
periods. The reported variation in incubation periods, from
days to years, also supports this view.
The concept of opportunistic microbial infections has been

developed during the past 30-40 years for organisms which
persist for long periods in mammalian tissues but usually do
not cause disease in the normal host. Such organisms include
cryptococcus, pneumocystis, Toxoplasma gondii, crypto-
sporidium, Mycobacterium avium, and cytomegalovirus.8-11 i
We suggest that L donovani should be added to this list of

organisms.

Case-reports
Patient 1

This 27-year-old woman born in Tucano, in the interior of the
State of Bahia, Brazil, was entirely well until the seventh month of
her first pregnancy. She had a spontaneous abortion and then an
illness of 2 months’ duration characterised by fever, diarrhoea with
blood and mucus, abdominal pain, and tenesmus, which was
diagnosed as ulcerative colitis. She had associated weight loss,
hypoalbuminaemia (1 - 7 g/dl), anaemia (haemoglobin 4 - 9 g/dl), and
leucopenia (white-blood-cell count 2 x 109/1). Physical examination
revealed only abdominal tenderness and an enlarged liver 2-3 cm
below the costal margin. Liver function tests were within normal
limits. Stool examination revealed Giardia lambia infection, which

was treated appropriately. The patient was treated with high-dose
corticosteroids for 5 weeks. She also received antibiotics and blood
transfusion on three occasions. The fever persisted and was
attributed to pyogenic infection documented during week 2 by a
positive blood culture for group D streptococcus, as well as the
appearance of pulmonary infiltrates and ascites. During week 2, the
spleen tip was noted for the first time and progressive enlargement
of the liver and spleen occurred during the next 3 weeks until the
liver could be felt 8 cm below the costal margin and the spleen
10-12 cm below the left costal margin. She died 5 weeks after
diagnosis and start of corticosteroid therapy.

It is important to note that this patient moved from Tucano to
Salvador, a city without endemic visceral leishmaniasis, at the age of
’7 years and never returned to the endemic area. She is not aware of
any significant febrile illnesses during her childhood in Tucano.
At necropsy, changes in the colon were found consistent with the

diagnosis of ulcerative colitis. In addition, the spleen, liver, lymph-
nodes, and bone marrow all showed histological changes consistent
with leishmaniasis. The spleen weighed 1250 mg. Histology
showed atrophy of lymphocyte follicles, and macrophages
contained L donovani organisms. The liver showed Kupffer cell
hyperplasia and leishmania organisms. Mononuclear cell

hyperplasia and numerous organisms were found in both lymph-
nodes and bone marrow.

Patient 2

This 11-year-old boy was well until 8 months before his admission
to hospital in 1977, when generalised oedema, ascites,
proteinuria (4.6 g/dl), hypercholesterolaemia (263 mg/dl), and
hypoalbuminaemia (2 - 0 g/dl) developed; nephrotic syndrome was
diagnosed. His blood urea nitrogen was 15 mg/dl and serum
globulin 2’ 6 g/dl. He was treated with corticosteroids for 6 months.
A renal biopsy sample showed generalised proliferative glomeru-
lonephritis, and cyclophosphamide was added to the prednisolone
therapy. After 7 months, a remission was achieved and the steroid
treatment gradually reduced. Signs and symptoms recurred in 1980,
1982, and 1983, requiring treatment with prednisone and
indomethacin.

The boy was born in an area with endemic leishmaniasis but had
moved away 7 years before the disease was diagnosed. He visited the
area occasionally and in September, 1983, spent a couple of days in
the village where he was born. 2 months later high fever started and
continued for 2 months, associated with hepatosplenomegaly. This
boy had an excellent nutritional status and did not present the
classic picture of visceral leishmaniasis-weight loss, epistaxis,
cough, diarrhoea, anaemia, neutropenia, and hypoalbuminaemia.
Because he came from an area of Brazil endemic for visceral
leishmaniasis, we looked for antileishmania antibodies, which were
present in high titre (1/2048 immunofluorescent test).12 Bone-
marrow examination showed increased monocytes and

plasmocytes, but leishmania organisms were not identified on a
smear. A culture for L donovani was contaminated. Because of the

specificity of the serological test at this titre, and because of the
clinical pattern of the illness, antimony therapy was started. The
symptoms decreased and hepatosplenomegaly resolved. After 2
months, the antileishmania antibody titre had fallen to 1/512 and a
skin test with leishmania antigen became positive (>5 mm).6
Corticosteroid treatment to control the glomerulonephritis was
restarted. The boy has remained stable, without recurrence of
hepatosplenomegaly, for 2 years.

Patient 3

This 20-year-old man has lived in an area of the State of Bahia
where cases of visceral leishmaniasis have been carefully recorded
for 30 years 4,13,14 It had an epidemic pattern of disease during
1970-76 but has had only two cases of the disease since 1979. In
1976, when the patient was 12 years old, active visceral
leishmaniasis was diagnosed on the basis of the clinical pattern of
fever and hepatosplenomegaly and identification of L donovani in
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bone-marrow smear. He was treated with antimony, recovered, and
remained well during the next 7 years. After the effective therapy,
he moved to a part of his home town where no case of visceral
leishmaniasis has been reported for the past 10 years. In 1981, as
part of a study to evaluate immunological response in treated
visceral leishmaniasis, the blastogenesis response of his

lymphocytes was measured. The tritiated thymidine uptake of
cultures stimulated with leishmania antigen was 2513&plusmn;174 cpm
compared with 569&plusmn;39 cpm in unstimulated cultures. This

response is typical of successfully treated visceral leishmaniasis. 15 s

In 1983, fever and weight loss occurred. The patient was admitted
to hospital and the well-recognised combination of hepatosplenic
schistosomiasis and prolonged Salmonella typhi bacteraemia was
documented.16,17 He was treated with chloramphenicol, with only
partial recovery, but disappearance of the bacteria was documented.
Shortly after discharge and over the next 4 months, gradually
increasing hepatosplenomegaly and recurrence of fever were
observed. Bone-marrow aspirate revealed L donovani organisms and
the patient was seropositive for L donovani at a titre of 1/8000. He
was treated with antimony with resolution of his symptoms.

Discussion

The criteria for an organism to be an important cause of
opportunistic infection are that it is present in the tissues of
normal hosts for long periods and that it is maintained in that
state by normal immunological mechanisms. On the basis of
the three cases of visceral leishmaniasis reported here, L
donovani satisfies these criteria. Patient 1 was not exposed to
L donovani for over 20 years, but during immunosuppression
rapidly progressive, fatal visceral leishmaniasis developed.
Although patient 2 could have been an unusual presentation
of naturally acquired leishmaniasis, we are convinced that the
disease developed only because of his immunosuppression.
Patient 3 showed recurrence of visceral leishmaniasis during
an illness and therapy known to be associated with suppres-
sion of the immune response. 18 His case clearly differs from
the well-known relapse that may occur within a few months of
antimony therapy for visceral leishmaniasis. 1,19
Three other protozoa are already considered important

causes of opportunistic infections-pneumocystis,
Toxoplasma gondii, and cryptosporidium.20-22 Tgondii may
cause mild illness at the time of initial infection, then it

develops a life-long cyst stage which has been shown to
reactivate and lead to serious, fatal disease in

immunosuppressed patients, particularly those with acquired
immunodeficiency syndrome (AIDS).22 The main
differences between toxoplasma and leishmania are the organ
site and the microbial stage allowing persistent infection. In
toxoplasma, the site is brain or muscle; in leishmania,
organisms may persist in granulomas in the liver where they
have. been identified in symptom-free infected individuals,
but this is not certain.23 Cryptosporidium is an intestinal
pathogen, which causes a short illness in healthy individuals
but a severe, progressive disseminated disease in AIDS
patients. This organism is a common cause of symptomless
infection in tropical and subtropical countries.24

Visceral leishmaniasis is characterised by pronounced
abnormalities in host immune response, including hyper-
gammaglobulinaemia,25 reduced delayed-type hypersensi-
tivity response to various antigens,26 depressed lymphocyte
blastogenesis to leishmania antigen, 1 presence of serum
suppressor factors of lymphocyte blastogenesis,27 and high
levels of circulating immune complexes.28 Although some of
these abnormalities are consequences of the disease, we have
found that infected healthy subjects who later acquire the

disease have depressed lymphocyte response to leishmania
antigen before clinical manifestations appear.29 In contrast,
subjects infected and able to control the disease can mount a
good cellular immune response to leishmania antigen. These
findings indicate that leishmania infection can be controlled
by the host immune response and that acquisition of disease is
associated with reduced immune responsiveness to leish-
mania antigen.

Antibody titres to L donovani are very high during active
disease and they can be used for the diagnosis of visceral
leishmaniasis.’, 12,2’ Antileishmania antibody titres fall after
treatment, but they may remain positive for long periods. 30
Persistence of high serum antibody titres is also common in
other protozoal infections in which the microbe remains
viable for decades in host tissue, such as Chagas’ disease and
toxoplasmosis. In addition, many such infections, including
tuberculosis, toxoplasmosis, and leishmaniasis, are

associated with life-long skin test reactivity to the relevant
antigen.6 Based on these observations, we recommend a
search for L donovani amastigotes and measurement of
antibody titres to L donovani in all immunocompromised
hosts who have ever lived in an area endemic for leishmaniasis
if they present with fever of unknown origin associated
enlarged liver and/or spleen.
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Summary Sodium efflux was studied in leucocytes and
resistance vessels from omental fat from

18 subjects undergoing laparotomy. The efflux of sodium
was considerably faster from resistance vessels than from
leucocytes, but there was a significant correlation between
total efflux rate constants in the two tissues. This was
attributable to a highly significant correlation between active
sodium pumping as assessed by the ouabain-sensitive sodium
efflux rate constants observed in both tissues. These results
indicate that intrinsic characteristics of cell membrane

electrolyte transport are shared by the leucocyte and vascular
smooth muscle in human beings. Therefore, leucocytes can
be used to provide information about altered vascular ion
handling.

Introduction

INTEREST in the mechanisms underlying human essential
hypertension has been aroused by numerous reports of
disturbances in sodium handling by plasma membranes. 1
Most of this work has been on easily accessible tissues, such as
erythrocytes and leucocytes. In white blood cells, a consistent
finding has been a decreased ouabain-sensitive efflux rate
constant and a slightly raised intracellular sodium content. 2,3
The direct relevance of this to hypertension is that leucocyte
sodium fluxes are thought to be representative of sodium
handling by smooth-muscle cells of resistance blood vessels.4 

4

Cellular sodium metabolism has been studied recently in

resistance vessels.5 Therefore, we decided to investigate
whether membrane sodium movements could be correlated
in leucocytes and resistance vessels from the same subjects.

Patients and Methods

Patients

18 patients were studied, of whom 15 were male. The mean age
was 63&plusmn;2  9 years, and mean blood pressure was 149&plusmn;5’ 2/80&plusmn;2 - 7
mm Hg supine and 140&plusmn;5 - 5/82&plusmn;3 - 5 mm Hg standing. All subjects
had been admitted for elective surgical procedures which required
laparotomy. Leucocytes were obtained by means of peripheral
venesection, and resistance vessels were obtained from a sample of
omentum taken at the time of operation. All subjects gave informed
consent and the study was approved by the local ethical committee.

Measurement of Leucocyte Sodium’Efflux Rate Constant
This was done with the method of Milner et al. Venous blood

(60 ml) was drawn into heparinised tubes and mixed with

’Plasmagel’ (Uniscience, Cambridge) for 30 min at 37&deg;C to allow
most of the erythrocytes to sediment and leave the leucocytes in
suspension. The suspension was centrifuged at 37&deg;C at 300 g for
7 min and the remaining erythrocytes removed by means of
hypotonic lysis. 

’ 

-

After resuspension of the cells in ’Medium 199’ (Gibco, Paisley,
Scotland) 5 pCi of 22Na (Radiochemicals, Amersham) was added
and the cells were allowed to incubate at 370C for 30 min to reach a

steady state. The leucocytes were then washed twice in unlabelled
medium 199, and samples were taken at timed intervals in the
presence and absence of ouabain (1 mmol/1) and cell pellets counted
for 22Na content. The sodium efflux rate constant was calculated
with the use of linear regression analysis to give the slope of the rate
of efflux.

Measurement of Sodium Transport in Resistance Vessels

This was done with the method of Aalkjaer and Mulvany. 5
Omental biopsy samples were placed in a physiological salt solution
(PSS) and brought to the laboratory, where 8 to 12 3 mm segments of
artery with a diameter of approximately 200 m were dissected out
for flux determinations. For the flux measurements the vessels were

kept in PSS at 37&deg;C for 1 h and then loaded in PSS with 22Na
(1 Ci/mol) at 37&deg;C for 30 min. After the loading the vessels were
washed for 13 min by taking them through a series of vials each
containing PSS at 37&deg;C. The last vial (11 min to 13 min) contained
1 mmol/1 ouabain (Sigma). The rate constants for the total efflux
and ouabain-resistant, and ouabain-sensitive flux were then
calculated for each vessel from the washout at specific times. The
geometric means of the 8-12 determinations of the total, the
ouabain-resistant, and the ouabain-sensitive rate constants were
then taken as representative for an individual.
Results are expressed as mean&plusmn;SEM and correlations were

obtained by plotting values for leucocytes and blood vessels from the
same subject against each other.

Results

Efflux Rate Constant
The mean sodium efflux rate constants (ERC) for

resistance vessels in 18 patients were: total, 6 - 93&plusmn;0 - 6 h -1;
ouabain resistant, 3 - 3&plusmn;0 - 3 h-’; ouabain sensitive, 3 - 5&plusmn;0’ 4
h-1.
The mean sodium ERC for leucocytes in the same 18

patients were: total, 2. 06:t:0’ 17 h-1; ouabain resistant,
0 - 66a-0 - 09 h- i; ouabain sensitive, 1- 4&plusmn;0 -15 h-1.
There was a significant correlation between total sodium

ERC in the resistance vessels and leucocytes (r=0-48,
p<0’05, fig 1). There was no correlation between ouabain-
resistant ERC (r=-0-18, p>0-1, fig 2), but there was a
highly significant correlation between ouabain-sensitive
ERC in the two tissues (r= 0 - 64, p>0-01, fig 3).


