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One hundred and one children with visceral leishmaniasis (VL) who admitted
to Akdeniz University Hospital during a 20-year period were analyzed.
Median age of the patients was 3 years (range: 5.5 months-13 years). The
most common symptoms at presentation were fever, pallor and abdominal
distension. Splenomegaly was found in all of the patients while hepatomegaly
was present in 98%. Anemia (96%), leukopenia (74%) and thrombocytopenia
(56%) were the main laboratory abnormalities. Thirty-three (33%) of the
patients were pancytopenic on admission. Bone marrow smear was positive
for leishmania in 91% of the patients. Seventy-four patients were treated
with antimony + pentamidine and 27 with amphotericin B. Three of our
patients died because of secondary infections and hemorrhage. Relapse
was observed in two patients. No patient showed post kala-azar dermal
leishmaniasis findings.

We conclude that VL should be considered in patients with prolonged fever,
hepatosplenomegaly and cytopenia who live in an endemic region. Amphotericin
B is a therapeutic agent as effective as pentavalent antimony compounds and
could be preferred.
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Leishmania is a protozoon parasite that causes
visceral, cutaneous or mucocutaneous leish-
maniasis in humans. It is estimated that
approximately 12 million people are currently
infected and a further 350 million are at risk
of acquiring leishmaniasis in 88 countries!. In
Turkey, Leishmania infantum is responsible for
human visceral leishmaniasis (VL), also called
kala-azar. Dogs are considered to be the main
reservoir and Phlebotomus sergenti, P. papatasi
as well as P. major are considered to be the
probable vectors of the disease in the Aegean
and Mediterranean regions?2.

Fever, pallor, wasting, hepatomegaly and massive
splenomegaly are typical in VL. Jaundice,
edema and ascites may be present3. Anemia,
leukopenia or thrombocytopenia, elevated hepatic
transaminase levels and hypergammaglobulinemia
are characteristic. If left untreated, it can produce
cachexia, bleeding from thrombocytopenia,
susceptibility to secondary infections and death*.

Direct visualization of amastigotes in the spleen,
bone marrow, lymph node aspirate smears or
liver biopsy is the gold standard for diagnosis
of VL>6. Recently, direct agglutination test,
immunofluorescent antibody test, ELISA and
polymerase chain reaction (PCR) have been
used for the serological and molecular diagnosis
of VL7.

Parasite properties in addition to host factors
and host responses regulate heterogeneous
disease expression. Manifestations also vary by
parasite species and endemic region*. Turkey
is situated in the Mediterranean region, where
leishmaniasis is endemic. However, there is
no nationwide epidemiological research about
the incidence of the disease. There are only a
few reports of childhood leishmaniasis from
Turkey?58-10_ In the present study, clinical and
laboratory findings of VL in our region were
retrospectively analyzed and the response to two
different treatment regimens was evaluated.
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Material and Methods

The medical reports of Akdeniz University
School of Medicine, Department of Pediatrics
between 1984 and 2006 were analyzed
retrospectively for diagnosis of VL. Akdeniz
University Hospital is the single tertiary
reference center in the region. The duration
of the disease from the onset of signs and
symptoms to diagnosis, demographic features,
physical findings and laboratory results
including complete blood count, peripheral
blood and bone marrow smear examinations,
liver function tests, hyperglobulinemia, and
leishmania hemagglutination tests were
obtained from medical records. Megaloblastic
and dyserythropoietic changes in bone
marrow aspiration smears were noted. At
our center, the diagnosis of VL was based on
clinical and laboratory features with direct
visualization of the protozoon in bone marrow
aspiration smears or liver biopsies and indirect
hemagglutination tests. Splenic aspiration was
avoided because of limited experience and risk
of severe hemorrhage.

The prognosis and treatment-related side effects
were compared between the treatment regimens,
which included antimony * pentamidine or
amphotericin B. Meglumine antimonate was
used as 20 mg/kg per day for 30 days and
pentamidine as 4 mg/kg 15 infusions every
other day. Conventional amphotericin B
was used as 1 mg/kg per day for 21 days,
amphotericin B lipid complex as 3 mg/kg per
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day for 5 days and liposomal amphotericin B
as 3 mg/kg per day for 5 consecutive days,
and the dosage was repeated on the 14t and
215t days.

Results

One hundred and one cases of VL were admitted
to our hospital during a 20-year period. Young
children were the most frequently affected
population. The median age was 3 years (range:
5.5 months -13 years), and 48 (47%) of the
patients were female. The mean duration of the
disease from the onset of signs and symptoms
to diagnosis was 41 days (range: 7-90 days).
The majority of the patients were living in the
rural regions of the cities of Antalya, Burdur,
Isparta and Mugla (86%). On admission,
the most common symptoms were fever
(99%), pallor (89%) and abdominal distension
(67%). Splenomegaly was observed in all and
hepatomegaly in 98% of the patients. Anemia
(96%), leukopenia (74%) and thrombocytopenia
(56%) were the main laboratory abnormalities
(Table I). Thirty-three (33%) of the patients
were pancytopenic on admission. Leishmania
hemagglutination test was positive in 57%
(35 out of 61) of the patients and bone marrow
aspiration was positive for leishmania in 91%
(91 out of 101) of the patients (Fig. 1). In
five patients whose clinical and laboratory
findings were concordant with leishmaniasis
but bone marrow aspirations were negative
for leishmania amastigotes, liver biopsy was
performed and Donovan bodies were seen in

Table I. Clinical and Laboratory Features of the Patients

Signs and symptoms
Fever
Abdominal distension
Pallor

Physical examination
Splenomegaly
Hepatomegaly

Laboratory findings

Anemia

Leukopenia

Thrombocytopenia

Pancytopenia

Hyperglobulinemia

Abnormal liver function tests

Positive leishmania hemagglutination test
Positive bone marrow aspiration

Positive liver biopsy

No. of cases %
100/101 99
68/101 67
90/101 89
101/101 100
99/101 98
97/101 96
75/101 74
57/101 56
33/101 33
33/38 86
24 /47 54
35/61 57
91/100 91
5/5 100
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Fig. 1. Leishmania amastigotes in bone marrow smear.
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all of them. One patient who was diagnosed and
treated for VL four months before at another
hospital admitted to our center with fever, pallor,
abdominal distension, hepatosplenomegaly and
pancytopenia. Although the serological tests
and bone marrow aspiration were negative for
leishmaniasis, he was accepted as relapse due to
clinical and hematological findings. One patient
whose brother had the same clinical findings
and positive bone marrow aspiration and three
patients who were from endemic areas and had
the clinical findings of VL and dyserythropoietic
and megaloblastic changes in their bone marrow
smears were also accepted as VL. The clinical
and laboratory findings of these four patients,
whose bone marrow aspiration and liver biopsies
revealed no leishmania amastigotes, resolved
following antileishmanial therapy.

Seventy-four (73%) of our patients were treated
with meglumine antimonate combined with
pentamidine and 27 (27%) with amphotericin
B. Conventional amphotericin B was given to 8
(8%, amphotericin B lipid complex to 4 (4%) and
liposomal amphotericin B to 15 (15%) patients.
Three of our patients who received meglumine
antimonate combined with pentamidine
therapy died because of secondary infections
(bronchopneumonia) and hemorrhage. Relapse
was observed in two patients in the meglumine
antimonate — pentamidine combination group
who were finally cured with a repeated therapy
with the same drug combination. Patients who
had evidence of secondary infections received
appropriate antibiotics.

Discussion

The infectivity, pathogenicity and virulence of
the leishmania parasites and host responses
regulate the heterogeneous disease expression
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and clinical manifestations; expression and
manifestations vary still further by parasite
species and endemic region*. This is the most
definitive series in southern Turkey for VL
according to clinical and laboratory findings,
treatment response and complications. Limited
series have been reported from other parts
of Turkey?8-10. The most dramatic finding on
physical examination is marked splenomegaly
that may reach massive proportions and may
lead to cytopenias®. In concordance with the
literature, the most prominent features of
our patients were splenomegaly (100%), fever
(99%), anemia (96%) and hepatomegaly (98%).
It was also noticed that anemia, leukopenia
and thrombocytopenia were frequent laboratory
abnormalities. Clinical findings of our series
indicated that kala-azar should be suspected
in endemic areas when patients present with
enlarged spleen, pancytopenia (especially
anemia), and hyperglobulinemia.

A definitive diagnosis depends on the demons-
tration of amastigotes in tissue or the isolation
of promastigotes in culture!l. Splenic aspiration,
which is considered an invasive method,
provides the highest yield (positive in >80%
of cases) and is safe, but is generally avoided
by inexperienced physicians3. It has been used
for routine diagnosis in the field, for example
in Kenya and Sudanl2. Splenic aspiration
was avoided in our center because of the
risk of severe complications and our limited
experience. Bone marrow aspiration is well
known as the second most sensitive procedure
(54-86% positive), and it was positive in 91 of
the patients (91%) in our study. Liver biopsy
may also be helpful for diagnosis and in some
series it reached up to 70% positivity. However,
it was required in only five (5%) out of 101
cases, because most of the patients in our
study were easily diagnosed by bone marrow
aspiration examination?3.

We also noticed that megaloblastic and dyseryth-
ropoietic changes were prominent in most of
the bone marrow smears of the patients, as
shown in a previous study, and all of those
findings disappeared after antileishmanial
therapy!? (Fig. 2).

Even though the possibility of demonstrating
amastigotes by bone marrow aspiration or liver
biopsy is high, in some cases, diagnosis can not
be achieved by these methods. Although these
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Fig. 2. Dyserythropoiesis and leishmania
amastigotes in bone marrow aspirate.

tests were negative for leishmaniasis in five
patients who were from areas endemic for kala-
azar, they were given antileishmanial therapy
based on history and clinical and laboratory
findings. All the clinical and laboratory findings
of those five patients resolved after the therapy.
According to our experiences, we suggest that
in those circumstances, empiric therapy can be
used in endemic areas.

Leishmania hemagglutination test was performed
in 61 patients and was positive in only 35
(57%). According to our series, due to its low
sensitivity, it is not reasonable to recommend
the test as a diagnostic tool for childhood VL
in surveillance studies.

Treatment approaches and responses to chemo-
therapy also vary by region. The pentavalent
antimonial compounds sodium stibogluconate
and meglumine antimonate have been the
preferred drugs for treating leishmaniasis,
and these were the main treatment regimens
in our center before the clinical usage of
amphotericin B3. Common side effects of
these compounds include abdominal pain,
anorexia, vomiting, nausea, myalgia, arthralgia,
headache and malaise, but these complications
infrequently lead to cessation of the therapy.
Pentamidine is another effective, but toxic,
alternative. Side effects are frequent and
include headache, flushing, vomiting, nausea,
abdominal discomfort, hypoglycemia, and
vascular collapse when the drug is infused
too rapidly. Conventional amphotericin B
deoxycholate is also active against leishmania
species. Its use has been limited because
of nephrotoxicity and other side effects and
requires parenteral administration over a
prolonged period. Liposomal amphotericin B
recently became the first and only drug approved
by the U.S. Food and Drug Administration for
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the treatment of VL. It is at least as effective
as, and less toxic than, pentavalent antimony.
Although the data are limited, amphotericin B
lipid complex also appears to be effectivel!l.
Seventy-four (74%) of our patients were
treated with meglumine antimonate plus
pentamidine. All of our patients responded
well initially. However, relapse was observed
in two patients and they were subsequently
cured with the same combination therapy.
Conventional amphotericin B was given to
eight, amphotericin B lipid complex to four
and liposomal amphotericin B to 15 patients.
They all responded well and no relapse was
observed. Fever and chills were seen in two
patients in the amphotericin B lipid complex
group. The therapy of one patient in the
conventional amphotericin B group was
switched to liposomal amphotericin B because
of hypokalemia due to renal tubulopathy.

Death may result from bacterial pneumonia,
septicemia, tuberculosis, dysentery, or measles,
or may be the consequence of malnutrition,
severe anemia, or hemorrhage!l. The major
complications leading to death, including
hemorrhage and bacterial super-infection,
result from a decrease in blood cells due to
leishmanial infection of the bone marrow
and hypersplenism3. It was also reported that
secondary hemophagocytic lymphohistiocytosis
could be seen in childhood VL, but it was
seen in only one of our patients'4. Three of
our patients died because of pneumonia and
hemorrhage due to thrombocytopenia.

Post kala-azar dermal leishmaniasis (PKDL) is a
well-known complication of VL with unknown
cause. A rash with tiny papules on the face
resembling measles and papular lesions on a
background of depigmented macules are the
most common presentations. The reported
frequency varies from 20% to 56%7. We could
not find any data associated with PKDL in
our series or in other reports in the literature
from Turkey. We believe that it may also be
implicated with host genetics or parasitological
factors in this endemic region.

Although VL is not ranked among the leading
infectious causes of the global burden of
disease, it is a life-threatening disease of great
medical, social, and economic importance in
endemic areas'?. The number of patients who
admitted to our center between 1984-1993 was
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40 and between 1994-2006 was 61. These data
indicate that there has been no decline in the
number of cases and that VL remains a public
health problem in the southern part of Turkey.

In conclusion, VL should be suspected in patients
with prolonged fever, hepatosplenomegaly,
anemia, leukopenia and thrombocytopenia living
in areas endemic for leishmaniasis. Amphotericin
B compounds can be used for the therapy, not
only because of their high therapeutic effects
but also due to the less significant side effects.
VL is still a public health problem in south
Turkey. Nationwide epidemiological studies
to establish the incidence of the disease, early
diagnosis and treatment, and elimination of
sand fly vectors should be performed.
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