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SUMMARY 

One hundred and ninety cases of visceral leishmaniasis (Kala-azar) were 
observed at the Preventive Medicine Institute of the University of Ceará in a 
period of 6 years. 

The n:iean values for red blood cell count was 2,578,600 per mm8, hemo
globin 7.45 g%, hematocrit 22.l % and reticulocyte count 4.5'%. Nucleated red 
blood cells were seen in 13 patients. Microcytic anemia was present in 57.7% 
of the cases. Bone marrow studies showed hyperplasia of the erythroid series. 

No relationship was found between the degree of anemia ;nd the duraiion · 
of the disease. The anemia was more severe under the age of'lO, in femalês 
and in patients with great splenomegaly. · 

A marked degree of anemia was seen m patients with fatal outcóme. The 
mean red blood cell count in 10 patients was 1;942,000 per mm3 and hemo
globin 6.1 g%. 

The anemia was more severe in the group of patients with Kala-azar and 
hookworm infestation, meanwhile it was less severe when there was Kala-azar 
and schistosomiasis association. 

A review of the treatment of anemia m Kala-azar was performed. Emphasis 
was given to Amphotericin B. 

The pathogenesis of anemia was discussed. It was felt that severa! factors 
contribute to the development of anemia. 

INTRODUCTION 

Anemia is quite frequent in Kala-azar. 
It is observed in the majority of the patients 
and may be absent in the very early stages 
of the disease 16

• The degree of anemia 
may be severe, but usually is moderate and 
subsides with specific therapy. A large 
number of papers have been published on 

the subject 1, 5, G, 12. ~Jfr~ cJ.7, 2Q, .21, '2~.,:~~:6~:~~27, 2D, 

33, 35 , 38, 40 , 41 and •up ··-tíll :,now investigato1:s 
did not come to terms concerning its patho
genesis. 

ln the present study w-e show · our exp.e
rience with the problem at the University 
of Ceará, Fortaleza, Ceará, Brazil. 
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1 - PRELIMINARY DATA 

1. 1 - One hundred and ninety cases of 
Kala-azar were observed at the Kala-azar 
Service of the Preventive Medicine lnstitute 
of the University of Ceará and "Departa
mento Nacional de Endemias Rurais" in the 
period of August 1956 to April 1963. The 
diagnosis was established by the demons
tration of L. donovani in the smears obtai
ned by sternal puncture. Occasionally spleen 
puncture was required. The patients in 
which the parasite was not demonstrated 
were not included in the study. Ten addi
ti~nal cases seen in the months of May, June 
and July 1963 were included in this paper 
for reticulocyte counts, borre marrow studies, 
serum iron and osmotic fragility determi
nations. 

1. 2 - One hundred and fourteen patients 
were males and 76, females. The age va
ried from 10 months to 63 years; 95 pa
tients ( 50%) had less than 5 years and 148 
(78%), less than 10 years. All cases carne 
from the hinterland of the State of Ceará, 
Brazil, where the disease is found to be 
endemic. 
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1 . 3 - Serum iron was determined after 
the method of BARKAN & WALKER 3, modi
fied by ScHALES and osmotic fragility of 
red cells by the method of DACIE 7

• 

2 - HEMATOLOGICAL DATA 

The figures of red blood cell count, hemo
globin and hematocrit determination obtai
ned by other authors (brazilian and non
brazilian) can been analysed in the Tables I 
and II. 

2. 1 - Red blood cell count - The re
sults of the red blood cell count performed 
in 163 cases of Kala-azar before the onset 
of therapy are presented in the Table III. 
The mean value was 2,578,600 per mm3, 
ranging from 950 000 to 4,210,000. By 
comparing our findings with the Figures of 
the Tables I and II, the degree of anemia 
was more severe in the present series. 

The red blood cell count varied from 2 to 
3 millions per mm3 in 95 patients ( 58%). 
One hundred and twenty four cases (76%) 
had the count below 3,000,000 and only 5 
( 3'%) had above 4,000,000 per inm 3 (Fi
gure 1). 

.3 4 5 

Fig. 1 Degree of anemia in 163 cases of Kala-azar. Red blood 
cell count in millions per mm'. 
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2. 2 - H emoglobin determination - The 
mean value for hemoglobin determination 
clone in 163 untreated cases of Kala-azar was 
7.45%, ranging from 3.0 g% to 14.0 g%, 

Twenty two cases ( 13.5 % ) had the he
moglobin below or equal 5 g%. Hookworm 
infection was present in 9 out of 13 patients 
in which feces where examined. 

2. 3 - H ematocrit - Red blood cell pa
cked volume was determined in 45 patients. 
The range varied from 10 to 33%, with 
the mean value of 22.1%, 

3 - BLOOD INDICES 

TRINCÃO 40 in 1948 studied for the first 
time the blood índices of Wintrobe in 3 cases 
of Kala-azar (Table 1). Since then several 
brazilian investigators studied the problem 
and their figures are presented in the Ta
ble II. 

W e determined the mean corpuscular he
moglobin in 163 cases and the mean cor
puscular volume and the mean corpuscular 
hemoglobin concentration in 45 untreated 
patients with Kala-azar. The mean values 
are shown in the Table III. 

Eight patients ( 17. 7 % ) had the mean 
corpuscular volume within the limits of nor
mal, 11 (24.6%) above and 26 (57.7%) 
below normal ( Figure 2) . Microcytic ane
mia was prevalent in our series. 

4 - PERIPHERAL BLOOD SMEARS 

4.1 - ln the various reports on Kala
azar there is a great variation in the num
ber of nucleated red blood cells in the peri
pheral smears. NAPIER ,& SHARMA 25 and 
KEEFER et al. 12 did not find normoblast in 
the periphery, while KUROYA et al. 13 refer
red the presence of normoblast in 26 out 
of 151 patients and CARTWRIGHT et al. 5

, 

TABLE I 

Hematological data in Kala-azar (non Brazilian authors) 

Author, Nation, Number 
RBC 

Hb Remato- MCH MCV MCHC 

Year of cases 
(X 10" 

(g%) crit (%) (yy) (µ,3) (%) 
per mm3 ) 

1 

NAPIER & SHARMA (In-
dia, 1933) 47 2,880 7.08 - - - -

1 1 
1 1 KUROYA et al. (China, 

1 

1 
1939) 151 2,930 - - - -

1 

-

1 

1 1 

MOST & LAVIETES (U. 1 

S. A., 1947) 

1 

28 3,200 -

1 

- - - -

TRINCÃ0 (Portugal, 1 1 
1948) 3 2,670 7.3 

1 

-

1 

27.5 90.3 29.9 

CARTWRIGHT et ai. (Chi-
na, 1948) 18 3,220 9.5 - - - -

Mean value 2,969 7.73 90.3 
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TABLE II 

Hematological data in Kala-azar (Brazilian authors) 

Author Number 
RBC 

Hb Remato- MCH MCV MCHC 

Year of cases 
(X 10" 

(g%) crit ( % ) (yy) (µ,") (%) 
per mm') 

RAMOS (1955) 18 2,766 7.58 23.71 27.53 85.6 31.83 

PRATA (1957) 22 2,868 7,35 24.10 25.10 83.7 30.00 

,SILVA (1957) 77 3,070 7.40 24.20 23.90 79.0 29.50 

NEVES (1958) 13 2,858 8.57 25.40 29.70 89.5 34.20 

1 

MOURÃO (1960) 17 2,610 

1 

7.53 23.50 28.80 88.5 31.40 

Mean value - 2,930 7.53 

1 

24.16 25.60 82.5 30.49 

TABLE III 

Hematological data in 163 untreated cases of Kala-azar 

(MARTINS, ALENCAR & MAGALHÃES, 1963) 

RBC Hb Hematocrit 

(X 103 per mmª) (g%) (%) 

2,578,6 

1 

7.45 22.10 * 

Mean value of 45 cases 

in 5 out of 27. ln our series, nucleated red 
blood cell was found in the periphery in 
13 patients. 

4. 2 - Slight poikilocytosis is described 
in Kala-azar. One of us (J .E.A.), in a pre
vious paper, found poikilocytosis 39 times 
and anisocytosis 24 times in 123 patients 1 • 

Polychromasia and stippling are rarely seen 5
• 

50 

MCH MCV MCHC 

(yy) (µ,') (%) 

29.40 

1 

82.02 * 33.05 * 

5 - RETICULOCYTE 

A mild degree of reticulocytosis is present 
in untreated Kala-azar (see Table IV). The 
reticulocyte count varies from 1 to 10% and 
exceptionally may. attain high leveis, as in 
the BuRCHENAL et ai. 4 case. 

The mean value for the reticulocyte count 
done in 6 patients was 4.5'% with the range 
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Fig. 2 - Mean corpuscular volume in µ,3 (45 cases of Kala-azar) 
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TABLE IV 

Reticulocyte count in untreated Kala-azar 

Author Numbef 
(%) Range 

Year of cases 

NAPIER & SHARMA 

(1933) 47 2.07 -

RAMOS (1955) 18 3.27 
1 

11.1- 8.4 

PRATA (1957) 15 4.20 j 1.5-13.4 

SILVA (1957) 21 2.80 11.0- 6.7 

NEVES (1958) 4 4.20 12.4- 7.3 

SWARUP et al. (1958) 20 5.53 j·o.8-15.5 

MARTINS et al. 

(1963) 6 4.50 1.7- 7.5 

of 1.7% to 7.5%. The counts became nor
mal after therapy. Figure 3 shows a typi
cal reticulocyte response to Kala-azar speci
fic treatnient. 

MosT ,& LAVIETES 21 observed a significant 
rise in · the reticuloeyte count appearing 
shortly after the onset of therapy with the 
peak occurring ia 2 weeks. W e did not 
find this type of response. 

6 - RATE OF DEVELOPMENT OF ANEMIA 

Anemia is one of fitst appearing symptoms 
of Kala-azar. MosT ,& LAVIETES 21 analysed 
the blood counts done in 34 american sol
diers, infecte d duríng the Second W orld 
W ar, from the first symptoms up to the esta
hlishment of the diagnosis few months !ater. 
They noted that the anemia was present in 
6 cases that had the cell counts done within 
10 days after the symptoms appeared. A 
considerable degree of anemia developed in 
the early stage of the illness, but did not 
progress to extreme values. . CARTWRIGHT et 
al. 5 also observed that a remarkable degree 

of anemia was present shortly after the on
set of symptoms with a gradual progression, 
if not treated. 

It is difficult to correlate the degree of 
anemia and the duration of disease, because 
the majority of patients do not know when 
symptoms began. ln the present series no 
relationship was found between the duration 
of symptoms and the anemia, which was 
practically unchanged for over one year. 
W e must emphasize that ali cases, but one 
arrived at the Service within one or more 
than ,;me month after the onset of symptoms, 
when a significant degree of anemia is ex
pected (Table V). 

TABLE V 

Relationship between the degree of anemia 
and the duration of symptoms in 161 cases 

of Kala-azar 

Duration of 
Number 

RBC 
Hb 

symptoms 
of cases 

(X 103 

(g%) 
(ln ni.on ths) per mm3 ) 

O- 4 56 2,579 7.34 

4- 8 60 2,624 7.70 

8 - 12 31 2,511 7.22 

> 12 11 2,580 7.50 

7 - RELA TIONSHIP BETWEEN THE DEGREE 
OF ANEMIA AND THE AGE, SEX OF THE 
P A TIENT AND THE SIZE OF SPLEEN 

7 .1 - LAVERAN 14 and NAPIER & SHAR
MA 25 observed that anemia in Kala-azar was 
more. severe in children than in adults. 
ALENCAR & CARNEIRO 1 noted that in child
hood hypochromic anemia was seen more 
frequently. This was explained by depletion 
of the iron stores due to alimentary defi
ciency. 

The mean value for the red blood cell 
count and hemoglobin determination done 
in 124 untreated patients with Kala-azar 
under the age of ten was ;2,506,000 per mm3 



MARTINS, J .. M.; ALENCAR, J. E. de & MAGALHÃES, V. B. - The anemia Of Kala-azar. 
Rev. Inst. Med. trop. São Paulo 7 :47-64, 1965. 

and 7 .22 g% and in 39 patients over 10, 
was 2,806,000 per mm3 and 8.20 g% (Ta
ble VI) . Statistical analysis showed there 
is a relationship between the degree of ane
mia and the age, but this relationship can 
not be measured after the present data. 

TABLE VI 

R~lationship between the degree of anemia, age; 
.sex of patient in 163 cases of Kala-azar 

Number 

or cases 

1 o - 10 122 
Age 

(years) 
> 10 38 

Male 96 

Sex 

Female 64 

e 
u 
o: .., 
Q. 

"" 
• 

E ~ 
o . 

u ,. Q) 
:r a: 

• I 1 • ,o ~-º 

9 

RBC 
(X 10" 

per mm3) 

1 2,506 

2,809 

2,602,4 

1 

2,542,9 

Hb 

(g%) 

7.2 

1 8.2 

7.56 

7.28 

• I \ 
I \ 

I \ 
I \ 

7. 2 - NAPIER ,& SHARMA 25 noted that 
the anemia was more severe in women. The 
mean values for the red blood cell count and 
hemoglobin determination performed in 64 
women was 2,543,000 per mm3 and 7.28 g% 
compareci with 2,602,000 per mm3 and 7.56 
g% of 99 men. Statistical analysis also 
showed a relationship between anemia and 
sex that could not be nieasured with thé 
present findings. 

ln normal condition the red blood cell 
count and the hemoglobin determination are 
lower in females than in males during the 
fertile period of life. This physiological 
factor probably did not affect our hemato
gical mean values because only 6 women 
were over the age of 12; all them had either 
amenorrhea or normal menstruations. 

7. 3 - According to CARTWRIGHT et al. ª 
a moderate d~gree of anemi_a is present when 
the spleen becomes palpable and progress 
with the spleen enlargement. A relation
ship between the size of spleen and degree 
of anemia was present in our study (see 
Fig. 4). 
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Fig. 4 - Size of spleen (Hackett). Relation between the size of 
spleen and the red · blood cell count and hemog!obin. 
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8 - PATIENTS WITH FATAL OUTCOME 

8. 1 - Eleven cases died of the following 
causes: cachexia, bacillary disentery, heart 
failure and undetermined. The red blood 
cell count and hemoglobin determination 
were performed in 10 untreated patients with 
the mean value of 1,942,000 per mm3 and . 
6.1 g%. Eight patients died before Glu
cantime R was administered and only one 
was resistant to chemotherapy. 

The degree of anemia was more severe 
in patients with fatal outcome than in the 
whole group. Blood loss could not be bla
med as the main cause of the anemia be
cause only 2 patients had intestinal bleeding 
due to bacillary disentery. Purpura was pre
sent in 3 cases but not severe enough to 
explain the degree of anemia and there was 
no history of blood loss in the remainder 
patients. 

W e feel that the severity of anemia m 
some patients with fatal outcome can be 
explained by a more severn prbtozoal in
fection. 

9 - ASSOCIATION OF KALA-AZAR WITH 
OTHER PARASITARY DISEASES 

9. 1 - Kala-azar and ankylostomiasis 
Ankylostomiasis produces an iron deficiency 
anemia due to chronic blood loss through 
the intestinal tract. The problem has been 
reviewed by LA YRISSE et al. 15 with radio
chromium technic. They showed that a va
riable amount of blood can be lost through 

the bowels according to the degree of in
festation. Kala-azar is frequently associated 
with ankylostomiasis and one would expect 
the aggravation of the anemia with this asso
ciation. 

The mean value for the red blood cell 
count performed in 46 patients with Kala
azar and ankylostomiasis was 2,534,000 per 
mm3 with standard deviation of 679.2 and 
in 28 with negative feces examinations was 
2,658,500 per mm3 with standard deviation 
of 707.1. Analysis revealed that the hook
worm increases the anemia of Kala-azar, but 
the increment was statistically insignifi
cant with CRAME índex of association of 
p = 0.0184 (Table VII). 

9. 2 - Kala-azar and schistosomiasis 
The association of Kala-azar with schisto
somiasis is seen frequently at the areas 
where the diseases are found endemically. 
RAMOS 30 refers 6 out of 18 cases, PRATA 27 

9 out of 22, NEVES 26 5 out of 13 and, in 
our experience, only 3 cases of Kala-azar 
had schistosomiasis. 

The Brazilian authors figures of the asso
ciation of the 2 parasitosis are presented 
in the Table VIII. Only RAMOS 30 found 
the mean values for the red blood cell count 
and hemoglobin determination lower than the 
mean value of the' whole group. PRATA 27 

states that there is a parasitary competition 
making anemia milder in the association of 
Kala-azar with schistosomiasis. 

TABLE VII 

Hematological data in Kala-azar with and without ankylostomiasis 

Number 

of cases 

.$ala-azar with Anky-

Iostomiasis 46 

Kala-azar without An-

kylostomiasis 28 

Mean value of 25 cases 
"* Mean value of 9 cases 

54 

RBC 
(X 103 

per mm3 ) 

1 

1 

2,534 

1 

1 

2,658,5 

Hb Hematocrit MCH MCV 

(g%) (%) (yy) (µ,3) 

1 

1 

7.0 19.7 * 28.2 77.9 * 

1 

1 

7.6 23.5 ** 29.3 91.6 "* 

MCHC 

(%) 

34,0 * 

31.4 ** 
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TABLE VIII 

Hematological data in Kala-azar associated with schistosomiasis 

Author Number 
RBC 

Year of cases 
(X 103 

per mm3 ) 

RAMOS (1955) 6 2,510 

PRATA (1957) 9 3,111 

NEVES (1958) 5 3,200 

MARTINS et a!. (1963) 3 2,583 

Mean value 

: 

-

1 

2,904 

1 

1 case 

10 - BONE MARROW STUDIES 

Severa! studies have been clone on bone 
marrow changes in Kala-azar 5 , 6 , 22 , 26, 27, 

-30, 
35

, 40 _ Most of the authors agree that 
there is a reticulo-endothelial and erythroid 
hyperplasia. Other commôn findings are: 
maturation. arrest of the granulocytic series 
at metamyelocyte and stab levels, absence or 
decrease of the eosinophils, asynchronism in 
the maturation of the nucleus and cytoplasm 
arid abnormality in the nucleus of the ortho
chromatics. Normoplasia or hyperplasia is 
the rule, but hypoplasia or aplasia may· be 
observed in severe cases. 

_ Th_e hyperplasia of the erythrocytic series 
is a common finding in ali studies. Some 
iiuthors feel that there is a block in the ma
turation at the polychromatic normoblast 
levei. MouRÃo 22 and SrLVA 35 did not find 
this block in their studies where ortho
chromatic was prevalent in number. Ery
throid hyperplasia was present in 7 out of 
9 patients- that we made differential bohe 
marrow count. Orthochromatic was also 
prevalent in number and nucleus changes 
were seen frequently. 

Hb Hematocrit MCH MCV MCHC 
(g%) (%) (yy) (µ,') (%) 

6.56 20.83 26.61 83.5 31.91 

7.64 25.20 23.70 80.6 29.50 

10.i8 28.00 30.30 85.9 33.90 

7.5 24.00 * 29.10 88.8 ,, 27.00 ,, 

7.89 24.56 

1 

26.59 83.0 

1 

31.11 

11 - THE TREATMENT OF THE ANEMIA 
OF KALA-AZAR 

11 . 1 - The treatment of the anemia of 
Kala-azar is directed to the destruction of 
the leishmania bodies. Improvement of the 
anemia after hospitalization due to adequate 
diet, rich in blood maturation factors, has 
been referred by NAPIER & SHARMA 25

• Iron, 
vitamin B12, folie acid, proteins, blood trans
fusions, etc., may be used with advantage, 
but they are of no value without specific 
therapy. 

11.2 - Antimony therapy - We have 
used with success the N-methyl glucamine 
antimoniate ( Glucantime R) with daily doses 
of 75 to 100 mg per kg of body weight, 
during 10 days, by intraqmscular or intra
venous route. The medic11tion can --be re
peated after an interval of' 10 da:ys. ln ge. 
neral, 1 to 4 series are necessary for cure 
of the_ patient. Cure is based in the- clini
cai improvement, normalization of the blood 
count and disappearence of L. donovani 
from the bone marrow. - ln the Figure 5 we 
can see the red blood cell colÍnt and the 
hemoglobin determination responsê in one 
case of Kala-azar treated witl)_ Gluéantime R, 

5!5 
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-- -Fig. 5 - Red b!ood cell and hemoglobin response to specific therapy 

(Glucantime R ) in Kala-azar. No blood maturation factors were given 
to the pa tien t. 

11. 3 Pentamidine Pentamidin~ 
(Lomidine R), an aromatic diamidine, was 
employed in cases with antimony resistartce. 
The recommended daily dose is 3-4 mg per 
kg of body weight, · given by intramuscular 
route, every other day performing a total of 
15 injections. 

11. 4 - Amphotericin B - Amphoteri
cin B (Fungizone R), an antibiotic largely 
employed in the deep disseminated mycosis 
.h11-s been used experimentally by brazilian 
authors 2, s, 2~- 34 ) , in cases of leishmaniasis. 
it was first tried in resistant cases of ame
rican cutaneous leishmaniasis 8 • 34, with great 
success. PRATA 28

, in the State of Bahia, 
Brazil and ALENCAR et al. 2 among us, 
used the drug in Kala-aar, with good re
sults. Amphotericin B is given daily or 
every other day, in the dose of 1 mg 
per kg of body weight, dissolved in dex-

56 

trose at 5%, in slow intravenous drip. 
Antipyretics must be used in order a to 
avoid hyperthermia and steroids may be 
11-dded to the intravenous fluid in order 
to prevent phlebitis. The total doses in the 
cases· of PRATA 28 and ALENCAR et al. 2 va
riei from · 226.5 to 1,255 mg given in a 
variable period of 2 to 3 months. ln all 
cases there was cure of the disease. 

Disadvantages of Amphotericin B are the 
prolonged intravenous drop and the unto
wards effects of fever, nausea, vomiting, 
phlebitis and rénal failure with raise in the 
blood urea nitrogen. Due to great Glucan
time R efficacy and Amphotericin B side 
reactions, this antibiotic must be used only 
when antimony salts and aromatic _diami
dine failed. Figure 6 shows the hemoglobin 
and the red cell count performed in a 5 
year-old-boy with Kala-azar resistant to an-
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timony and pentamidine therapy. After 
358,5 mg of Amphotericin B the patient im
proved, the clinical symptoms subsided, the 
spleen diminished in size, the hemoglobin 
raised from 5 to 11 g% and the leishmania 
bodies disappeared from the bone marrow. 

and pancytopenia that did not answer to 
anti-leishmania drug. 

11. 5 - lmprovement of anemia is noted 
after the beginning of specific therapy, and 
may be present even before bone marrow_ 
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Fig. 6 - Red blood cell and hemoglobin response to Amphotericin B in 

a resistant case to Glucantime R and Lomidine R 

11. 4 - Splenectomy - Splenectomy was 
performed for the first time in a case of 
Kala-azar in 1910 by SouzA 37 in Portugal, 
before the era of antimony therapy. Even 
after specific drugs appeared, the portugue
se surgeon continued to perform splenecto
mies in search of the cure of anemia anel 
not for the "disappearance of the parasite 
from bone marrow, liver and peripheral 
blood". SouZA 36 reviewed the records of 
the Pediatric Service of the School of Medi
cine of Lisboa and reported that, among 38 
splenectomies in Kala-azar, 27 were cured. 

At the preseht time, splenectomy is limited 
to the cases with persistant splenomegaly 

becomes negative. Red blood cell count and 
hemoglobin determination were done in 65 
patients between 1 to 2 months after the 
beginning of treatment, in 32 between 2 to 
4 months and in 11 cases between 4 to 6 
months. There was a raise of 34% from 
the mean value for the red blood cell count 
in the period 1 to 2 months after starting 
therapy and of 33% in the hemoglobin de
termination. The raise in the 2nd to 4th 
month-period and _ in the 4th to 6th month
periods were of 49 and 55% for the red 
blood cell count and of 48 and 73% for 
hemoglobin determination. (Fig. 7 and Ta
ble IX). 
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Fig. 7 - Hematological changes following specific therapy 

TABLE IX 

Hematological data . following specific therapy 

Months after Number of cases RBC (X 10" per mm3 Hb (g%) 

the onset of 

therapy Absolute 

1 

Relative Absolute 1 Relative Absolute 

1 

Relative 

numbers numbers numbers numbers numbers numbers 
.. .,.._ 

o 163 100 2,578,6 100 7.45 

1 

100 

1-2 65 41 3,460,0 134 10.00 133 

2-4 32 20 3,853,0 
1 

1 

149 11.10 148 

4-6 11 7 

1 

4,015,0 155 13.00 173 

Six patients had the blood count perfor
rned after 6 rnonths of the beginning of 
specific drugs. They were excluded frorn 

the study because only serious cases with 
severe anemia had such à prolonged hospi
talization. 
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ln spite of the remarkable improvement 
of the anemia with therapy, a complete nor
malization of the blood count was not achie
ved in most of the patients. A slight de
gree of anemia was always present at the 
time of the hospital discharge. GmAUD et 
al. 10 found an inconstant and usually mild 
degree of anemia in a great number of 
cases clinically cured for a variable period 
of 8 months to 12 years. They felt that 
Kala-azar may Ieave profound and lasting 
disturbances in the bone marrow and in the 
whole reticulo-endothelial system. 

12 - P A THOGENESIS OF THE ANEMIA 
OF KALA-AZAR 

Severa! theories were proposed to explain 
the pathogenesis of the anemia of Kala-azar. 
The anemie state may be due just to one 
cause, but it is most likely to be the result 
of severa! conjoined factors. 

12. 1 - Blood volume - MVRANO ,& 
SAGGESE 23 were the first investigators to 
call the attention for the blood volume chan
ges in Kala-azar. They noted an increase 
in the blood volume at the expenses of the 
plasma volume. The anemia of Kala-azar 
was supposed to be more apparent than real, 
as it happens ·in schistosomiasis 19

• This 
must be confirmed because only few studies 
have been done in this field. 

12.2 - Hypochlorhydria - Vounoums 42 

found hypochlorhydria in the majority of 
cases of Kala-azar, which subsides with 
specific drugs. lt has been claimed that 
hypochlorhydria may be one factor in the 
development anemia, d.ue to the Jack of iron 
absorption from the intestinal tract. 

12. 3 - lron - GALLO 9, in 1905, made 
iron determinations in the whole blood and 
tried to explain the anemia of Kala-azar in 
the iron deficiency basis. The problem was 
reviewed in 1948 by TRINéÃo 39• 40 who 
found normal or increased values for serum 
i~on in 16 patienfs with visceral leishma
mas1s. Based on his findings the portugue
se hematologist excluded iron deficiency as 
the cause of anemia· of Kala-azar. 

Sw ARUP et al. 38 did iron determinations 
in a group of patients with Kala-azar in 
lndia. They found that in the average case 
the serum iron is low, the iron binding ca-

pacity is depressed and the oral absorption 
is decreased. This is the pattern observed 
in chronic infection. 

Serum iron was estimated in 4 untreated 
cases: slightly increased values were found 
(Table X). Weekly determinations of the 
serum iron done in those patients showed a 
progressive decrease to normal leveis. Fi
gure 8 shows a typical fali of the serum 
iron. 

TABLE X 

Serum iron in 4 patients with Kala-azar 

Serum iron (µg%) 
Patient, age 

Before 

1 

After and sex 
treatment treatment 

J.F.L., 13 years, 
Male 172 149 

M.E.S., 8 years, 
Female 169 150 

L.F.A., 19 years, 
Male 150 152 

R.J.E.S., 6 years, 
Male 157 147 

Lack or iron would be unlike to be pre
sent in those cases. ln iron deficiency ane
mia one would expect low serum values in
creasing slowly to normal, and the opposite 
pattern was found. 

It is difficult to give an explanation for 
the fali in se rum iron. MARTINS et al. J 

8 

showed an increase in serum glutamic oxa
lacetic transaminase in 80% of cases of 
Kala-azar with higher values before treat
ment and tendency to become normal with 
cure. They felt that the increase in the 
enzyme was due to slight degree of liver 
cells necrosis that subsides with treatmerit. 
As serum iron can increase in the sarne 
fashion as transaminase in liver cell necro
sis, the sarne explanation can be given to 
the return to the normal of the serum le
veis s1, 32. 
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Serum iron is increased in hemolytic ane
mia. SwARUP et al. 38 based on the reti
culocytosis and normoblastic hyperplasia of 
the bone marrow believed that a hemolytic 
component must be present in cases of Kala
azar; this disappears with treatment. The 
return to normal of serum iron levels may 
as well he explained on the disappearance of 
the disease. ln our cases reticulocytosis and 
erythroid hyperplasia were present before 
the onset of specific therapy and disappea
red with cure. 

12.4 - Hyperhemolysis - Based on the 
enlargement of the spleen, increase of indi
rect bilirubin, urobilinuria and reticulocy
tosis, NAPIER ,& SHA~MA 25 and NAPIER 2

•
1 

stated that hyperhemolysis is an important 
causative factor of the anemia of Kala-azar. 
RECHMILEWITZ et al. 20 agree with them and 
explain the hemolysis under the hypersple
nism of DoAN and WRIGHT. More recently 
Sw ARUP et al. 38 using modem technics de
monstrated the existence of an hemolytic com
ponent · in 13 out of 21 cases. They felt 

60 

that in some patients the · hemolysis deve
lopped only on the basis of an auto-immune 
mechanis1!1 and in others it was probably hy
persplenic in origin. 

CARTWRIGHT et al. 5 felt that the increase 
in bilirubin and urobilinuria may be ex
plained under spleen enlargement and liver 
cell damage. Hemolysis would explain only 
the hematologic changes present in the ery' 
throcytic series hut never in the granulo
cytic and thrombocytic series. 

We made red cell osmotic fragility study 
in 14 patients, 7 before and 7 after treat
ment (Fig. 9). ln all but one it was 
within the normal limits. One patient re
sistant to antimony ,a11d pentamidine thera
py presented an inc;reased osmotic fragility 
short-ly after Amphotericin B treatment that 
slowly returned to normal. This increase_d 
osmotic fragility was correspondent to a reti
culocytosis of H% ( Fig. 10) . 

Hyperhemolysis probably is not the chief 
mechanism responsible for the Kala-azar ane·
mia hut an hemolytic component is actually 
presenf in a great ,number of cases. 
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12.5 - Hypersplenism - LEE & CHUNG l6, 
CARTWRIGHT et al. 5 and TRINCÃO 40 agree 
that the pancytopenia of Kala-azar can be 
explained under DAMESHEK hypersplenic me
chanism. Peripheral blood cytopenia with 
bone marrow hyperplasia, progressive enlar
gement of the spleen followed by worsening 
of the anemia, maturation arrest of the ery
throcytic and granulocytic series and impro
vement of the blood count after splenecto
my strengths this idea. Aplastic anemia 
and agranulocytosis observed in severe cases 
would be due to progressive myelodepres
sive action of the spleen. 

Brazilian authors 11, 
22

• 
35 do not accept hy

persplenism as the cause of pancytopenia. 
SILVA 35 did not find the maturation block 
in the erythrocytic series and MouRÃO 22 

stated that there is not an arrest in the 
granulocytic series. Even though we found 
a relationship between the size of spleen and 
the anemia, we think that both, anemia and 
spleen enlargement, are the expression of the 
progression of the dise_ase. The improve
ment of the pancytopenia after splenectomy 
can be explained under the "release crisis" 
of the bone marrow observed after spleen 
remova! in cases of aplastic anemia 22

• Fur-
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thermore the concept of hypersplenism is 
changing in the current days. "Pure cases" 
of hypersplenism such as acquired hemo
lytic anemia and idiopatic thrombocytopenia 
purpura frequently recur after splenectomy 11

• 

12. 6 - Hyperplasia o/ the reticulo-endo
thelial system - A great degree of reticulo
endothelial hyperplasia is present in human 
and experimental cases of visc;eral leishma
niasis. This hyperplasia, by obstruction, 
would give a reduction or complete absence 
of hematopoiesis, developing a myelophtisic 
anemia - in the sarne way of bone marrow 
carcinomatosis. This mechanism has not 
been accepted by ali authors. MouRÃO 22 

believes that hyperplasia, as a single factor, 
would never produce a mechanic obstruction 
of the function because hyperplasia witho.ut 
cellular dysfunction would result in benefit 
to hematopoiesis. 

MEmA et ai. 20 in 1948 reported a case 
of complete aplasia of the bone marrow. 
Studying the problem they felt that the hy
perplasia of the reticulo-endothelial system 
would change the reticulum cells from their 
normal blood formating function into phago
cytosis and plasmocytic formation. The pa
rasited reticulum cell fighting against leish
mania would loss their normal cytoevolutive 
and hematopoietic function, leading to pan
cytopenia. 

12. 7 - Conclusion - In the pathogenesis 
of the anemia of Kala-azar severa! factors 
may be present. It has been felt that the 
chronic diffuse and focal infection of the 
bone marrow and the remova! of the reti
culum cell from its normal blood formating 
function are the principal mechanisms. An 
hemolytic component may be present in most 
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of the cases. Further studies on blood volu
me and radioisotopes technics must be clone 
in order to explain some unsolved questions. 

RESUMO 

Anemia no calazar 

Os autores observaram 190 casos de ca
lazar no Instituto de Medicina Preventiva 
da Universidade do Ceará, em período de 
6 anos. 

Os valôres hematológicos médios encon
trados antes do tratamento foram os seguin
tes: hemácias 2.578.600 por mm3, hemoglo
bina 7,45 g% (163 casos), hematócrito 
22,11% (45 casos) e reticulócitos 4,5% (6 
pacientes). Havia hemácias nucleadas em 
13 enfêrmos. A presença de anemia micro
cítica alcançou 57, 7'% dos casos. Estudo da 
medula óssea revelou hiperplasia da linha
gem vermelha. 

Não se observou relação entre o grau de 
anemia e a duração da doença. A anemia 
era mais intensa nos indivíduos com menos 
de 10 anos, nas mulheres e nos pacientes 
com grande esplenomegalia. 

A anemia era mais acentuada nos pacien
tes que tiveram êxito letal. Os valôres mé
dios encontrados em 10 pacientes foram: 
1.942.000 por mm3 para as hemácias e 
6,1 g% para a hemoglobina. 

A anemia era mais grave ainda no grupo 
de pacientes com calazar e ancilostomose, 
enquanto que era menor na associação ca
lazar e esquistossomose. 

Os AA. fizeram revisão do tratamento do 
calazar, dando· ênfase à Anfotericina B. Dis
cutiram a patogenia da anemia do calazar e 
acreditam que vários fatôres contribuem para 
o seu desenvolvimento. 
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