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Abstract

A prospective study on 23 patients with American visceral leishmaniasis (VL), comparing clinical and laboratory parameters of 14
children (mean age of 3.853.39 years) to nine adults (274410.90 years) was performed ia&Lus, Maranfo, Brazil, between
August 2000 and July 2002. Data were collected at entrance (day 0), end of treatment, as well as 120 and 210 days after treatm
using a protocol chart containing patient identification, clinical and laboratoryMdttethylglucamine antimonate administered at
the dose of 20 mg/Stykg/day for 20-30 days was successfully used in all patients. Patients were followed for 1 year after treatment,
and no relapses were observed. A prolonged duration of the disease, lymphadenopathy and bleeding predominated in adult patiel
while hepatomegaly and skin-mucosal pallor were more frequent in children. Disease was longer and more severe in adults than
children. Although both groups exhibited a trend toward normalization of hematological and biochemical parameters, more childre!
returned sooner to normal values than adults. Difference in clinical or laboratory parameters between children and adults did nt
indicate the need for different clinical or therapeutic approaches.
© 2005 Published by Elsevier B.V.
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Visceral leishmaniasis (VL) represents an important et al., 2004. In some Andean countries (Venezuela,
public health problem in the world. In the Americasitis Colombia, Ecuador, Peru and Bolivia) VL is rare. In
commonly caused tieishmania (Leishmania) chagasi, Venezuela VL incidence was 0.2 cases per 100,000
with Brazil accounting for more than 90% of the human inhabitants in 1998avies et al., 2000VL affects indi-
cases occurring in the contine®RAS, 1997; Brasil viduals of different ages, but a predominance in adults

has been observed in southeast Asian countisisford
- etal., 1992.

* Corresponding author at: Labobaib de Imunoparasitologia In Brazil, the disease preferentially affects children
(LIP) do Centro de Pesquisas Gafw Moniz-Fundao Oswaldo  yoynger than 10 years and 75% of cases occur in those
gs(z)/r /Fégri:,uczé%ar(')az’gg_uozl\’/a;:;ﬁér Fat, 121 (Brotas), Sal- younger than 5 yearsAfalijo Sobrinho et al.,, 1999;

E-mail addresses: ajmc@elo.com.br (A.J.M. Caldas), Brasil et al., 200* Accordlng to the Brazilian Min-
jcosta@cpagm.fiocruz.br (J. Costa). istry of Health, from 1984 to 2002 there were 48,455
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VL cases. Mean number of cases per year was 3500 andl4 days Thakur et al., 1999; Caldas, 2004 atients
lethality was 6.0%. Incidence rate up to 20.4 cases perwith marked anemia (3+/4+ hypopigmented and/or
100,000 inhabitants has been observed in some placeshemoglobin<5 g/dl), hemorrhagic phenomena, severe
Nearly 66% of the cases occurred in four Brazilian states diarrhea, impaired general and/or nutritional status,
(Bahia, Cea, Pial and Maranho). In 2003 the preva- and associated infection or disease were treated with
lence in Maranho state was 15 cases per 100,000 and 20 mg/SB*/kg/day for 30 days in hospitals and the
reduced to 10.3 cases per 100,000 in 2004rheck et remainder in outpatient clinics. Patients in the initial
al., 2002; Brasil et al., 2004 phase of the disease were treated in outpatient facilities
Differences in clinical presentation and severity have with the same dosage for 20 days.
been reported between VL in children and adults Data were collected using a standard protocol chart
(Hohenschild and Feldmeier, 1999 hese studies how-  containing the following information: identification,
ever compare cases from different regions and alterationspresence of animals in the dwelling and neighborhood,
arising from the infectivity and antigenicity of tleish- clinical complaints, physical exam, and the results of
mania parasite and/or from diverse immune capacity and laboratory tests performed before (day 0) and after ther-
natural or acquired resistance due to genetic differencesapy (30 days). All patients underwent clinical-evolutive
of the host may play a role in the reported differences. follow-up every 10 days during treatment, monthly
In view of the importance of VL in Braziland the dif- up to 3 months after treatment, and then every 3
ferences that might exist between different age groups, months until completing 12 months. Clinical assess-
the aim of the present study was to analyze clinical and ment consisted of recording the symptoms reported by
laboratory profile of children and adults with the disease. the patient or responsible person and complete clini-
cal examination including measurement of spleen and
1. Materials and methods liver size and weight. All patients underwent anti-HIV
antibody test to investigate possible co-infection. Only
A prospective study was conducted on 23 patients one patient was positive and was excluded from the
with VL, including 10 patients seen at hospitals belong- study.
ing to the Brazilian public health system (SUS), and Data were analyzed with the EPI-INFO version 6.04 b
13 patients seen at the Infectious and Parasitic Dis- (CDC, Atlanta, USA) and GraphPad Prism version 2.0
eases outpatient clinic at the Federal University of (GraphPad Software Inc., 1995) programs. The mean
Marantao (UFMA), So Lus, MA, Brazil. The study and standard deviation were calculated for the variables
was performed between August 2000 and July 2002. age and time of residence. The absolute frequency was
The study was approved by the Research Ethics Com-considered for the following epidemiological variables:
mittee of “Hospital Universério Presidente Dutra”, and  living in an endemic area, presence of dogs, presence
all patients or responsible persons signed a free informedof foxes and sand flies, sick animals in the neighbor-

consent form. hood, and a family history of kala-azar. Clinical vari-
Included in the study were patients living in the ables such as fever, splenomegaly, hepatomegaly, skin-
municipalities of %0 Lus Island (%0 Lus, S0 Jog mucosal pallor, cough, diarrhea, adenomegaly, bleeding,

de Ribamar, Paxdo Lumiar and Raposa), who had not pneumonia, and intestinal worms are reported as abso-
started VL treatment, and who agreed to participate in lute frequency before treatment. These variables were
the study. Excluded were patients who did not adhere to compared between children and adults by the chi-square
regular follow-up defined as attendance of the scheduledtest, and Fisher’s test was used when the expected fre-
return visits. quency was lower than five.

Diagnosis was confirmed by identification of amastig- Percent variation was calculated for some variables
ote forms ofLeishmania sp. in Giemsa-stained smears with different normality parameters per age group: liver
of bone marrow aspirates. and spleen size, weight, and hematological and biochem-

All patients receivedv-methylglucamine antimonate ical data. Percent variation was calculated as the final
(Glucantimé) as the drug of first choice at the dose value minus the initial value divided by the initial value
of 20 mg/SB*/kg/day (maximum dose of 810 mg/day), and the result is reported as proportion, which, mul-
intravenously, over a period of 20-30 dayrdsil et tiplied by 100, gives the percentage. The initial value
al., 2004. Two adult patients complained of myalgia corresponds to data obtained before treatment (day 0)
at the beginning of treatment but discontinuation of the and the final value corresponds to data obtained at the
drug was not required. One pregnant patient was treatedend of treatment (30 days). Negative percent variation
with amphotericin B at the dose of 1mg/kg/day for indicates that the final value was lower than the initial
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value, and positive variation indicates the opposite. The  The male/female ratio was 1:1 in children and 1.2:1
unpaired Studentstest was used to compare these vari- in adults. With respect to occupation, the most frequent
ables between children and adults. activities among adults were maid/housewife (33%),
For comparison of the laboratory tests before and after grocer (23%), guard, student, electrician, and without
treatment in each group, the paired Student&st was occupation (11% each). No significant difference in epi-
used when the results showed a normal distribution and demiological variables was observed between children
the nonparametric Wilcoxon test for paired observations and adults Table 1.
was used when the distribution was not normal. Nor-  The duration of the disease from the onset of signs
mality was determined with the Shapiro—Wilk test. A and symptoms to diagnosis was shorter in children
P-value<0.05 was considered to be statistically signifi- (7.14+ 8.58 weeks) than in adults (14.229.62 weeks)

cant. (Table 2.
Reduction in spleen size was on average of 60% in
2. Results children and 36% in adults whereas liver size reduc-

tion was 54% in children and 49% in the adult group

Twenty-three patients with a classical picture of kala- at the end of treatment. It should be note_d that all chil-
azar were analyzed prospectively, including 14 (61%) dren had hepatosplenomegaly, and albeit reduced hep-
children aged 1-9 years (mean of 3-82.39), 78% of atosplenomegaly was observed in 60% of the patients

them younger than 5 years, and 9 (39%) adults (16-51 who concluded treatment. Of these, 5% presented a pal-
years, mean of 27.44 10.90). pable spleen£3 cm from the left costal margin) at 120

Table 1

Demographic and epidemiological characteristics of the patients with American visceral leishmadiasig$SMA, 2002)

Variable Childreng¢ =14) Adults ¢=9) P-value
Age (years) 3.822.3% 27.44+10.9¢

Male:female 1:1 1.2:1

Time of residence (years) 2.603.5¢ 4.00+ 15.0¢ 0.147
Living in an endemic area 13 (93%) 9 (100%) 0.423
Presence of dogs 13 (93%) 9 (100%) 0.423
Presence of foxes 6 (49%) 5 (55%) 0.543
Presence of sand flies 13 (93%) 9 (100%) 0.423
Sick animals in the neighborhood 9 (64%) 6 (67%) 0.909
Family history of VL 6 (43%) 3 (33%) 0.655

2 Data are reported as mearstandard deviation.

Table 2

Clinical characteristics of the children and adults with American visceral leishmaniasid (&, MA, 2002)

Variable Childreng=14) Adults ¢=9) P-value
Duration of the disease (weeks) 748.58 14.224+-9.62 0.039
Duration of hospitalization (days) 16.333.14 21.25+6.2% 0.257
Percent variation in liver size —0.362+0.214 —0.496+0.29F 0.393
Percent variation in spleen size —0.6004-0.297 —0.5404+-0.327 0.659
Percent variation in weight 0.0800.116 0.045+0.073 0.607
Fever 14 (100%) 7(78%) 0.071
Splenomegaly 14 (100%) 8(89%) 0.212
Hepatomegaly 14 (100%) 6(67%) 0.023
Skin-mucosal pallor 13(93%) 5(55.5%) 0.038
Cough 8(57%) 4 (44%) 0.560
Diarrhea 7 (50%) 6(67%) 0.441
Adenomegaly 2(22%) 6 (67%) 0.017
Bleeding 0 4(44%) 0.014
Pneumonia 5(36%) 1(11%) 0.208
Intestinal parasitosis 6(43%) 2(22%) 0.290

Percent variation was calculated subtracting the final value from the initial value and then dividing the result by the initial value.

a Data are reported as mearstandard deviation.
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Parameter Children Adults

Day 0 30 days P-value Day 0 30 days P-value
Erythrocytes & 1000/mm) 2.98+ 0.65 4.0+ 0.60 <0.001 2.9% 0.50 3.67+ 0.70 0.043
Hemoglobin (g/dl) 7.18+ 1.77 9.38+ 1.93 <0.001 8.0+ 0.87 9.44+ 1.85 0.056
Hematocrit (%) 22.H 5.18 29.74+ 4.84 <0.001 24.56 2.93 32.26+ 6.19 0.013
Leukocytes (mrf) 6371+ 5886 13410+ 6715 0.010 2448 775 4527+ 1506 0.008
Eosinophils (mrA) 164 + 320 1641+ 2076 0.014 61.2t 60.5 394.8+ 406.4 0.044
Segmented cells (mth 1864+ 1706 5262+ 2992 0.005 1523t 1199 1965+ 943.9 0.115
Lymphocytes (mrf) 4109+ 4453 4817+ 2509 0.411 1022 372.5 1661+ 800.8 0.064
Platelets (mrf) 148200+ 80.4 382900+ 111.9 0.002 10990@- 47.42 217000t 93.2 0.007
Urea (mg/dl) 16.85+ 7.22 13.5+ 5.82 0.081 17.1% 3.41 19.56+ 6.02 0.234
Creatinine (mg/dl) 0.46+ 0.13 0.43+ 0.12 0.456 121 1.24 1.27+ 141 0.802
Globulin (U/ml) 3.26+ 1.11 1.93+ 0.68 0.006 3.5% 0.86 1.80+ 0.26 0.002
Albumin (U/ml) 249+ 0.91 3.45+ 0.83 0.023 2.13t 0.67 3.63+ 0.61 <0.001
Glycemia (mg/dl) 79.86t 4.94 79.57+ 4.94 0.611 78.44- 4.6 77.44+ 2.74 0.505
AST2 (U/l) 76.50+ 39.68 60.67+ 28.1 0.088 68.56- 38.16 4444+ 25.1 0.065
ALTP (U/) 51.51+ 47.22 3143+ 121 0.090 46.8% 22.22 30.67+ 15.63 0.050
ESR (mm) 95.29+ 35.68 76.29+ 25.53 0.125 114.2= 24.45 111.44+ 29.59 0.606

Data are reported as mearstandard deviation.
2 Aspartate aminotransferase.
b Alanine aminotransferase.
¢ Erythrocyte sedimentation rate.

days after treatment, which was no longer palpable by
the sixth month of follow-up.

With respect to weight, a mean increase of 8% was
observed in the children’s group and of 5% in the 3. Discussion
adult group at the end of treatment. However, weight
gain was more marked at 120 days, with a mean of  The present work was conducted in order to iden-
141% in children and of 128% in adults. No signifi- tify potential clinical or laboratory differences in VL
cant difference in the duration of hospitalization, percent presentation between children and adults, with empha-
variation in spleen and liver size or percent variation sis on differences which may have had an impact on
in weight was observed between children and adults diagnostic or therapeutic approaches. We took advan-
(Table 2. tage of the occurrence of VL in these two age groups in

Regarding clinical aspects, hepatomegaly and skin- the same geographic region, minimizing differences in
mucosal pallor were more frequent in the children’s genetic background of the human population, or diver-
group, while lymphadenopathy and bleeding (discrete sity in parasite behavior as well as reducing differences
melena and otorrhagia) predominated among adults. Noin clinical care observed in distinct regions or countries.
significant difference was observed between the two There were few differences in clinical and laboratory
groups regarding the frequency of fever, splenomegaly, parameters between children and adults with VL. These
cough, diarrhea, pneumonia or intestinal parasitosis differences did not indicate a need for different clinical
(Table 9. Most patients (90%) were without fever at or therapeutic management in these sub-groups.
the end of the first week of treatment. Environmental changes have been associated with the

With respect to hematological and biochemical find- epidemiological profile of kala-azar, with an increasing
ings, only 22% of the adult patients achieved normal number of reports of outbreaks in urban and periur-
standards at the end of treatment, and in the other patientsban areas, suggesting an adaptation of the vector and
these values returned to normal 120 days after treatmentits ecosystem to these areas. In the present study, no
(Table 3. Comparison of the two groups revealed no differences in several variables representative of envi-
significant difference in terms of hematological or bio- ronmental exposure were observed between children or
chemical variablesTable 4. adults. The presence of both domestic (d@is famil-

No relapses were observed in either adults or children
during the 1-year follow-up period after treatment.
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Table 4
Difference in the percent variation of hematological and biochemical parameters between children and adults with American visceral leishmanias
(Sao Lus, MA, 2002)

Parameter Children Adults P-value
Erythrocytes & 1000/mm) 0.224- 0.855 0.200+ 0.260 0.943
Hemoglobin (g/dl) 0.35% 0.355 0.200+ 0.224 0.250
Hematocrit (%) 0.364t 0.361 0.344+ 0.240 0.825
Leukocytes (mr) 2.81+ 4.118 —1.178+ 1.129 0.263
Eosinophils (mrA) 8.950+ 39.59 7.878+ 8.00 0.196
Segmented cells (mth 4176+ 7.313 0.800+ 1.163 0.187
Lymphocytes (mrf) 0.300+ 0.95 0.757+ 1.03 0.432
Platelets (mrf) 2.086+ 2.371 0.867+ 1.052 0.163
Urea (mg/dl) 0.229t 0.182 0.300+ 0.206 0.402
Creatinine (mg/dl) 0.186- 0.192 0.389+ 0.379 0.102
Globulin (U/ml) —0.343+ 0.277 —0.378+ 0.327 0.786
Albumin (U/ml) 0.529+ 0.521 0.789f 0.446 0.231
Glycemia (mg/dl) 0.043t 0.051 0.033+ 0.050 0.665
AST? (U/l) 0.324+ 0.176 0.400+ 0.269 0.405
ALTP (u/l) 0.586 + 0.789 0.411+ 0.247 0.537
ESK (mm) 0.534+ 0.674 0.111+ 0.093 0.077

Data are reported as mearstandard deviation. Percent variation was calculated subtracting the final value from the initial value and then dividing
the result by the initial value.

@ Aspartate aminotransferase.

b Alanine aminotransferase.

¢ Erythrocyte sedimentation rate.

iares) and wild reservoirs of the parasite (faX,verulus measuring approximately 3 cnCérneiro-Sampaio and
or C. thous), as well as of the vectotl( longipalpis) Grumach, 199pwhat is probably responsible for the
was similar in both groups. Together with the precarious reported hepatomegaly in children with VL. Children
living conditions, these aspects render the environment are generally more susceptible to other infectious dis-
prone to transmission of the diseadeaderda, 1994; eases, a fact explaining the presence of pneumonia in 5
Caldas et al., 2001,20p2 (36%) children of the present series and supported by
The duration of the disease from the onset of signs the relatively higher frequency of neutropenia and lym-
and symptoms to diagnosis was longer in adults, a find- phocytosis in this group since neutrophils are cells of the
ing probably due to the difficulty sometimes encountered first-line defense against bacteria.
by local health personnel in identifying the disease in  Another sign predominating in children and con-
adults since the disease is more frequent in children. firmed by the hematological findings was skin-mucosal
Hohenschild and Feldmeier (19950 Germany, also  pallor. This result demonstrates the importance of com-
found differences in mean duration of VL, where the plementary exams in the evaluation of patients with
disease lasted 1 month in children and 2.5 months in kala-azar. Cough was observed in 57% of children, gen-
adults.Sud et al. (2004n Asia found mean duration of  erally being dry and persistent at the onset of the disease,
the disease to be about 3:8.4 months, an€ollin et al. remaining unchanged and disappearing at the end of
(2004)in Africa, observed the duration to be 2 months treatment, characteristics suggestive of interstitial pneu-
among adultsSingh et al. (1999)in Nepal, observed  monitis attributed to VL which sometimes is confused
mean duration in children to be lower than 6 months.  with other diseases, especially pneumonadrade,
In Brazil mean duration of the disease among adults 1959; Duarte et al., 1989
was longer than in other countries (14:3.6 weeks), Diarrhea was observed in more than half of the
maybe because of delayed diagnosis. Earlier diagnosispatients studied, but no specific cause could be iden-
of VL among adults would help curb mortality rate and tified in some of them. This symptom disappeared dur-
decrease patients showing up in the advanced form of ing treatment, a finding suggestifgishmania-induced
the disease. enteritis Zijlstra et al., 1992 Adenomegaly is common
The most marked findings in children with VL were in African and Asian kala-azaE(jIstra et al., 1992, but
hepatomegaly and skin-mucosal pallor. Children aged is mild in American VL. However, less pronounced ade-
less than 3 years old normally present a palpable liver nomegaly was observed in six adults and two children
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of the present seriel-Jurayyan et al. (1992%tudying the hematological parameters and disappearance of hep-
63 cases of VL, found small lymph nodes in the axillary, atosplenomegaly were observed. Based on clinical and
cervical and inguinal region of 14 (22%) patients. In con- laboratory data during follow-up no treatment failure or
trast, Zijlstra et al. (1992)id not detect splenomegaly relapse was observed in the patients studied.

in 9% of patients with VL (2% children and 7% adults). In conclusions there were no significant differencesin

The most common clinical caractheristics of VL both clinical or laboratory parameters between children and
among children and adults in Brazil were not so much adults thatwould indicate different clinical or therapeutic
different from what has been observed in other conti- management.
nents Mittal et al., 1989; Singh et al., 1999; Sarker et
al., 2003. In American, European, Asian and African
kala-azar the classic triad (fever, hepatosplenomegaly
and skin-mucosal pallor) predominated.

Weight loss with various degrees of malnutrition was
observed mainly in children, but the difference between
children and adults was not statistically significant. This
was also observed b¥ijlstra et al. (1992)in Africa.

VL may have contributed to aggravate malnutrition since
most of the patients recovered 23% of their lost body
weight by the end of the treatment.

Among the hematological alterations identified in the
present sample, significant anemia was observed in most
patients. This was also found ahim et al. (1998) References
Sarker et al. (2003n Asia, andCollin et al. (2004)in
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