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Öz

Giriş: Bruselloz çoklu organ tutulumuna neden olan zoonotik bir en-
feksiyondur. Özellikle hayvancılığın yaygın olduğu yerlerde önemli bir 
halk sağlığı sorunudur. Hastalık vücutta tuttuğu bölgeye göre klinik ve 
laboratuvar bulgulara neden olmaktadır. Çalışmamızda bruselloz tanısı 
ile izlediğimiz hastaların klinik ve hematolojik bulgularının değerlendi-
rilmesi amaçlanmıştır.

Gereç ve Yöntemler: Ekim 2017-Ekim 2019 tarihleri arasında hastane-
mize başvurmuş ve bruselloz tanısı almış çocuk hastalar geriye dönük 
olarak incelenmiştir. Toplam altı hafta önerilen tedaviyi almış, tedavi bi-
timinden bir ay sonra kontrol için hastaneye başvurmuş hastalar çalış-
maya alınmıştır. 

Bulgular: Toplam 70 çocuk hasta çalışmaya dahil edildi. Hematolojik 
açıdan %45.7 (n= 32) anemi, %12.9 (n= 9) lökopeni, %11.4 (n= 8) löko-
sitoz, %2.9 (n= 2) trombositopeni ve %1.4 (n= 1) pansitopeni saptandı. 
En az bir seride düşüklük (sitopeni) %52.9 (n= 37) hastada görüldü. Si-
topeni olan grupta, sitopeni olmayan gruba kıyasla bakteriyemi, alanin 
aminotransferaz ve aspartat aminotransferaz yüksekliği (> 40 U/L) anlam-
lı yüksek bulundu (sırasıyla p= 0.02, p= 0.02, p= 0.003). Kan kültüründe 
10 (%14.3) hastada Brucella spp. izole edildi. Bakteremik grupta anemi, 
trombositopeni, en az bir sitopeni ve splenomegali bakteriyemik olma-
yan gruba göre yüksek saptandı (sırasıyla p= 0.038, p= 0.03, p= 0.017, p= 
0.004). Tedavi sonrası hemoglobin düzeylerinde anlamlı yükselme olur-
ken (p= 0.001), C-reaktif protein (p= 0.003), sedimentasyon (p= 0.001), 
alanin aminotransferaz (p< 0.001) ve aspartat aminotransferaz (p< 0.001) 
değerlerinde de anlamlı düşme oldu. Tedaviden sonraki ilk ayda anemili 
hastaların %37.5’inde ve lökopenili hastaların %88.9’unda ve trombosito-
penili hastaların hepsinde tam kan sayımı normal olarak bulundu.

Sonuç: Çocuklarda bruselloz hematolojik komplikasyonlara neden ola-
bilmektedir. Uygun sürede ve dozda bruselloz tedavisi ile hematolojik 
bulgularda düzelme elde etmek mümkün olabilir. Bu nedenle anemi, 
lökopeni, trombositopeni ayırıcı tanısında bruselloz akılda tutulmalıdır. 

Anahtar Kelimeler: Anemi, bruselloz, çocuk, lökopeni, trombositopeni

Abstract

Objective: Brucellosis is a zoonotic infection that causes multiple organ in-
volvement. It is an important public health problem especially in areas where 
animal husbandry is widespread. The disease causes clinical and laboratory 
findings depending on the region of the body. The aim of this study was to 
evaluate the clinical and hematological findings of patients with brucellosis.

Material and Methods: Pediatric patients admitted to our hospital be-
tween October 2017 and October 2019 and diagnosed with brucellosis 
were analyzed retrospectively. Patients receiving the recommended 
treatment for a total of six weeks and applying to the hospital due to 
control one month after the end of treatment were included in the study.

Results: A total of 70 pediatric patients were included into the study. He-
matologic findings were 145.7% (n= 32) anemia, 12.9% (n= 9) leukopenia, 
11.4% (n= 8) leukocytosis, 2.9% (n= 2) thrombocytopenia and 1.4% (n= 1) 
pancytopenia. Low level in at least one series (cytopenia) was seen in 52.9% 
(n= 37) of patients. Bacteremia, alanine aminotransferase and aspartate 
aminotransferase elevation (> 40 U/L) were significantly higher in the group 
with cytopenia compared to the group without cytopenia (p= 0.02, p= 
0.002, p= 0.003, respectively). Brucella spp. was isolated in 10 (14.3%) blood 
cultures. Anemia, thrombocytopenia, at least one cytopenia and spleno-
megaly were found to be higher in the bacteriemic group than the non-bac-
teriemic group (p= 0.038, p= 0.03, p= 0.017, p= 0.004, respectively). After 
brucellosis treatment, hemoglobin levels were significantly increased (p= 
0.001), whereas C-reactive protein (p= 0.003), sedimentation (p= 0.001), ala-
nine aminotransferase (p< 0.001) and aspartate aminotransferase (p< 0.001) 
were significantly decreased. At the first month after treatment, 37.5% of 
the patients with anemia, 88.9% of the patients with leukopenia and all pa-
tients with thrombocytopenia had normal complete blood counts.

Conclusion: Brucellosis may cause hematological complications in chil-
dren. It may be possible to achieve improvement in hematological find-
ings with appropriate time and dose of brucellosis treatment. Therefore, 
brucellosis should be kept in mind of the differential diagnosis of ane-
mia, leukopenia and thrombocytopenia.
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Introduction

Brucellosis is a zoonotic infection transmitted to humans by 
direct or indirect contact with infected animals, inhalation of in-
fected droplets, or consumption of raw milk and dairy products 
(1). It is estimated that there are 500.000 new brucellosis cases 
annually in the world. In our country, it is an important healthcare 
problem in regions where animal husbandry is commonly-prac-
ticed, including Southeast Anatolia, East Anatolia, and Central 
Anatolia (2). Diagnosis is made by serologic tests accompanied 
by characteristic clinical findings and/or bacteria isolation from 
cultures taken from sterile regions like the blood or bone marrow. 

Brucellosis is a multisystemic diseases with expansive clini-
cal and laboratory findings that might cause diagnostic difficul-
ties. It can involve nearly any organ and result in the emergence 
of clinical findings specific to the area and organ involved. Com-
plaints such as fever, malaise, weakness, and joint pain are gen-
erally seen in patients (3,4). Due to the orientation of Brucella 
spp. specifically towards the reticulo-endothelia system like the 
bone barrow and spleen, disease involvement in these organs 
are encountered (5). It can cause abnormalities in laboratory 
findings, as well. Despite leading to mostly leucopenia and mild 
anemia hematologically, it has been reported to cause pancyto-
penia and thrombocytopenia due to the granulomatous varia-
tions it induces in the bone marrow and rarely hemophagocy-
tosis and hypersplenism (5-7).

There are limited data on the hematologic involvement of 
brucellosis in pediatric patients. Our region is a brucellosis en-
demic region where animal husbandry is the livelihood of local 
people. Our study aimed at evaluating the hematologic find-
ings of brucellosis and the impact of these findings on treat-
ment. 

Materials and Methods

Pediatric patients, aged 0-18 years, admitted to the Pediat-
ric Infectious Diseases Clinic of our hospital between October 
2017 and October 2019 and diagnosed with brucellosis were 
analyzed retrospectively. The study included patients having 
received the recommended 6-week treatment (doxycycline 
+ gentamycin or doxycycline+ rifampicin or co-trimoxazole + 
rifampicin) and followed-up one month after the end of the 
treatment for laboratory examinations. Patients with underly-
ing diseases and those receiving blood, blood products or any 
form of drugs were excluded from the study.    

As a result of clinical findings, patients in whom serum ag-
glutination tests were performed and found as ≥ 1/160 titer 
and/or those in whom Brucella spp. was isolated in blood cul-
ture were accepted as brucellosis patients. For blood cultures, 
automatic blood culture device BACTEC 9120 (Becton Dickin-
son) and blood culture bottles were used. 

According to the duration of the symptoms, patients with 
symptoms lasting less than eight weeks were assessed as acute 
brucellosis, those with symptoms lasting between 8-52 weeks 

were assessed as subacute brucellosis, and patients with symp-
toms lasting more than one year were assessed as chronic bru-
cellosis (8). From the patient files, we compiled data on demo-
graphic and clinical characteristics such as age, sex, complaints 
on presentation, starting time of the complaints, risk factors in 
terms of contamination, place of residence, consumption of raw 
milk and dairy products, family history of brucellosis, and family 
occupation regarding animal husbandry, findings of physical ex-
amination, complete blood count, white blood cell, neutrophil, 
lymphocyte, monocyte and thrombocyte counts, C-reactive 
protein (CRP), and sedimentation rate, alanine aminotransferase 
(ALT), aspartate aminotransferase (AST) values, Brucella aggluti-
nation test, growth in blood culture, and if relapse occurred.  

Anemia is defined as a hemoglobin concentration under 2 
standard deviations (SD) or average for a healthy population at 
the same age and sex. The lower limit for hemoglobin levels as 
per age is as follows: 11 g/dL for the first 3 years of age, 11.7 g/
dL for the ages between 4-6 years, 12 g/dL for the ages between 
7-10 years, 12.3 g/dL for girls between the ages 11-14 years and 
12.6 g/dL for boys, 11.5 g/dL for girls between the ages 15-18 
years and 13.7 g/dL for boys, and these levels are considered as 
anemia (9-11). The lower limit of leucocyte count for leucope-
nia definition as per age is  accepted as follows: 5000/mm3 for 
the ages between 1 month and 1 year, 6000/mm3 for the ages 
between 1 and 10 years, 4500/mm3 for the ages of 10 and older 
(12). Leukocytosis is defined as the leucocyte count over 10.000 
in mm3. Thrombocytopenia is defined as the thrombocyte 
count below 150.000 in mm3 and thrombocytosis is defined as 
the thrombocyte count over 450.000 in mm3. Cytopenia is de-
fined as lowness in one of the levels of hemoglobin, leucocyte 
or thrombocyte, bicytopenia is lowness in two series, and pan-
cytopenia is lowness in all three series. 

SPSS 22.0 program was used for the statistical analysis of 
the data obtained. In order to evaluate the relation between 
the potential risk factor of brucellosis and cytopenia prevalence 
(pancytopenia, bicytopenia and leucopenia), univariate analy-
ses were performed using Chi-square test, Student’s t-test and 
Mann-Whitney U test. In the comparison of laboratory findings 
of the patients on admission and one month after the end of 
treatment, Paired sample t test was used. Statistical significance 
was set at p< 0.05.

Results

A total of 70 patients were included into the study. 51.4% of 
them were males. Mean age was 120.76 ± 60.07 months. 45.7% 
of the patients were living in the rural area. History of consum-
ing raw milk and dairy products was established in 82.9% of 
the patients. Families of 31.4% of the patients were engaged in 
animal husbandry, and previous brucellosis history was present 
in half of their families. According to the duration of the symp-
toms, 50% received acute brucellosis, 44.3% received subacute 
brucellosis, and 5.7% received chronic brucellosis diagnosis. 
The patients were most commonly presented with joint pain 
(74.3%), fever (72.9%), malaise (71.4%), loss of appetite (67.1%), 
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and abdominal pain (47.1%). Physical examination determined 
fever in 7.1% of the patients (n= 5), arthritis in 10% (n= 7), hep-
atomegaly in 5.7% (n= 4), splenomegaly in 5.7% (n= 4), and 
lymphadenopathy in 11.4% (n= 8). Brucella agglutination test in 
all patients was 1/160 and higher, an in 52 patients (74.3%), Bru-
cella agglutination test was determined as ≥ 1/640. Table 1 sum-
marizes the demographic and clinical findings of the patients.

Considering hematological findings, anemia was deter-
mined in 32 (45.7%) patients, leucopenia in 9 (12.9%), leuko-
cytosis in 8 (11.4%), thrombocytopenia in 2 (2.9%), and pancy-
topenia in 1 (1.4%) patient. It was seen in 32 of the 37 (52.95) 

patients in whom lowness in at least one series (cytopenia) 
occurred that there was lowness in only one series, and bicyto-
penia and pancytopenia development were confirmed in four 
patients and one patient, respectively. When patients who had 
and had not developed cytopenia were compared, a difference 
was not detected among the demographic and clinical charac-
teristics between the groups; however, blood culture positivity 
(p= 0.02), ALT value of > 40 U/L (p= 0.02), and AST value of > 40 
U/L (p= 0.003) in the cytopenia group were found statistically 
significantly high. Group comparisons as per cytopenia pres-
ence are given in Table 2.  

Table 1. Demographic and clinical findings of the children diagnosed with brucellosis

n (%) Symptoms n (%)

Number of patients 70 Joint pain 52 (74.3)

Male 36 (51.4) Fever 51 (72.9)

Age (mean ± SS), month 120.76 ± 60.07 Malaise 50 (71.4)

    ≥ 5 age 57 (81.4) Loss of appetite 47 (67.1)

   5-1 age 12 (17.1) Abdominal pain 33 (47.1)

   < 1 age 1 (1.4) Muscle pain 32 (45.7)

Living in the rural area 32 (45.7) Sweating 30 (42.9)

Consumption of raw milk and dairy products 58 (82.9) Weight loss 26 (37.1)

Husbandry 22 (31.4) Lumbar pain 25 (35.7)

Brucellosis history in the family 35 (50) Swelling in joints 15 (21.4)

Duration of symptoms (mean ± SS), day 91.89 ± 137.47

Acute brucellosis 35 (50)

Subacute brucellosis 31 (44.3)

Chronic brucellosis 4 (5.7)

Table 2. Comparison of demographic, clinical, and laboratory findings of the groups as per the presence of cytopenia

Presence of cytopenia (n= 37) (%) Absence of cytopenia (n= 33) (%) p

Sex (male) 16 (43.2) 20 (60.6) 0.16

Living in the rural area 20 (54.1) 12 (36.4) 0.15

Consumption of raw milk and dairy products 32 (86.5) 26 (79.8) 0.53

Husbandry 13 (35.1) 9 (27.3) 0.61

Brucellosis history in the family 18 (48.6) 17 (51.5) 1

Acute brucellosis 20 (54.1) 15 (45.5)

0.63Subacute brucellosis 15 (40.5) 16 (48.5)

Chronic brucellosis 2 (5.4) 2 (6)

Fever 28 (75.7) 23 (69.7) 0.60

Growth in blood culture 9 (24.3) 1 (3) 0.02

ALT > 40 U/L 12 (32.4) 3 (9.1) 0.02 

AST > 40 U/L 15 (40.5) 3 (9.1) 0.003

Aggluination ≥ 1:640 29 (78.4) 23 (69.7) 0.43

Relapse 1 (2.7) 4 (12.1) 0.18

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase.
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Blood culture was not taken in 12 (17.1%) patients. There 
was no bacteria isolated from the blood cultures of 48 (68.6%) 
patients and Brucella spp. was isolated in 10 (14.3%) patients. 
When 58 patients, whose blood cultures were taken, were com-
pared according to the frequency of anemia, leucopenia, and 
thrombocytopenia, the prevalence of anemia, thrombocyto-
penia, and ate least one cytopenia in the bacteriemic group 
was found statistically significantly higher compared to the 
non-bacteriemic group (respectively, p= 0.038; p= 0.03; p= 
0.017). No difference was confirmed in the prevalence of leu-
copenia between patients in whom growth was detected and 
not detected in blood cultures. Splenomegaly was also deter-
mined more in the bacteriemic group (p= 0.004). No difference 
was found between the groups in terms of elevation in AST and 
ALT levels (AST > 40 U/L and ALT > 40 U/L). Table 3 summarizes 
group comparisons as per culture positivity. 

There were 70 patients presenting one month after the 
termination of treatment. These patients had not received any 
blood, blood product or drug therapy during the 6-week bru-
cellosis treatment. A statistically significant elevation in hemo-
globin levels (p= 0.001) and a statistically significant decrease 

in CRP (p= 0.003), sedimentation (p= 0.001), ALT (p< 0.001), and 
AST (p< 0.001) levels were confirmed in patients after treat-
ment. Furthermore, it was seen that hemoglobin levels of 37.5% 
of the patients with anemia (12/32) returned to normal ranges. 
It was also confirmed that white blood cell and thrombocyte 
counts returned to normal levels in a majority of the patients in 
whom leucopenia (8/9) and thrombocytopenia (2/2) were de-
tected. Table 4 summarizes laboratory parameters examined at 
the time of presentation and one month after treatment. 

Discussion

Brucellosis is a serious problem in regions where animal 
husbandry is commonly practiced. Along with the fact that 
data on the seroprevalence of the disease in children are limit-
ed, 20%-30% of all brucellosis cases in the world and specifical-
ly in endemic regions are comprised of pediatric patients (13). 
Approximately 15.000 new cases are confirmed in Turkey, and 
pediatric patients make up of 20-25% of all cases (14). We eval-
uated the demographic and clinical characteristics of pediatric 
patients diagnosed with brucellosis in our region where animal 
husbandry is commonly-practiced. 

Table 3. Group comparisons according to blood culture positivity

Presence of bacteremia (n= 10) (%) Absence of bacteremia (n= 48) (%) p

Splenomegaly 3 (30) 0 (0) 0.004

Hepatomegaly 1 (10) 3 (6.3) 0.54

Anemia 8 (80) 20 (41.7) 0.038

Leucopenia 3 (30) 5 (10.4) 0.13

Thrombocytopenia 2 (20) 0 (0) 0.03

At least one cytopenia 9 (90) 23 (47.9) 0.017

ALT (> 40 U/L) 3 (30) 11 (22.9) 0.69

AST (> 40U/L) 4 (40) 13 (27.1) 0.46

ALT: Alanin aminotransferaz, AST: Aspartat aminotransferaz.

Table 4. Comparison of laboratory findings of the patients ate the time of presentation and one month after the end of treatment

Presentation  
(n= 70) (mean ± SS)

After treatment  
(n=70) (mean ± SS) p

Hemoglobin (g/dL) 12.3 ± 1.5 12.7 ± 1.2 0.001

White blood cell (/mm3) 7435.6 ± 2331.3 7077.1 ± 2031.7 0.27

Lymphocyte (/mm3) 3326.0 ± 1564.5 3242.9 ± 1400.2 0.56

Neutrophil (/mm3) 3471.7 ± 1825.9 3038.6 ± 1502.1 0.12

Monocyte (/mm3) 639.1 ± 917.2 507.1 ± 178.0 0.24

Thrombocyte count (/mm3) 300762.9 ± 88827.6 316571.4 ± 74203.9 0.05

C-reactive protein (mg/L) 8.3 ± 13.9 2.9 ± 6.6 0.003

Sedimentation (mm/saat) 22.0 ± 30.9 9.2 ± 8.8 0.001

ALT (U/L) 33.4 ± 38.8 13.8 ± 8.1 < 0.001

AST (U/L) 39.0 ± 35.3 22.1 ± 8.4 < 0.001

ALT: Alanin aminotransferaz, AST: Aspartat aminotransferaz.
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Main source of infection in brucellosis is the consumption of 
raw milk and dairy products and contact with infected animals 
(1). In a study by Gül et al. examining 1110 pediatric patients 
diagnosed with brucellosis, 30.2% of the patients’ families were 
engaged in animal husbandry and 73.2% produced their own 
cheese. It has been reported by the authors that only 35.1% of 
the families boiled the milk before making cheese and the re-
maining mildly heated the milk before use (15). 45.7% of the 
cases in our study were living in the rural region, and 31.4% of 
the patients’ families were engaged in animal husbandry. Fur-
thermore, similar to the literature, a majority (82.9%) consumed 
raw milk and dairy products. 

The disease is generally seen in males and school-aged chil-
dren. The reason for this is the fact that boys are more in contact 
with animals and risky food compared to girls (16-19). Boys were 
found more in our study (54.1%), and majority of the cases were 
children older than 5 years (82.4%). There was only one patient 
younger than 12 months. This 4-month-old girl was only breast-
fed but the mother had a history of consuming fresh cheese.  

Brucellosis is a systemic disease that may induce multi-or-
gan involvement. Hematologically, it can cause mild anemia, 
leucopenia, thrombocytopenia, and rarely pancytopenia (5,20-
23). There are studies in the literature regarding hematologi-
cal findings in children diagnosed with brucellosis (6,7,20-22). 
However, there is no study investigating the effect of brucel-
losis treatment on hematological findings. This study aimed at 
evaluating the effect of treatment on hematological findings 
by comparing laboratory findings of the patients at the time of 
presentation and one month after the 6-week treatment.  

In the literature, the most common hematological finding 
in children diagnosed with brucellosis has been reported as 
anemia, with a prevalence of 20-50% (6,24,25). In the study by 
Karaman et al. including 622 children diagnosed with brucello-
sis, anemia (28.6%), thrombocytopenia (16%), and leucopenia 
(13.9%) have been found the most common (20). Change in iron 
metabolism secondary to infection, hypersplenism, bleeding, 
suppression in the bone marrow, and autoimmune hemolysis 
are held responsible for anemia (21). In the study by Justman 
et al. including 511 pediatric patients diagnosed with brucello-
sis, anemia has been confirmed lower (13.3%) compared to the 
data of the literature. However, the authors have attributed the 
low anemia rates for having accepted the hemoglobin thresh-
old level as 10 mg/dL so as to decrease the number of anemia 
cases unrelated to brucellosis. Other hematological findings of 
the study were leucopenia (28.3%), thrombocytopenia (14.5%), 
and pancytopenia (1.8%) (5). 

Together with not fully knowing the pathogenesis of 
thrombocytopenia in brucellosis, several factors including hy-
persplenism, bone marrow suppression due to septicemia, he-
mophagocytosis, and peripheral immune destruction of throm-
bocytes are considered as agents (26). Aypak et al. have studied 
69 pediatric patients diagnosed with brucellosis and asserted 

that thrombocytopenia was the most commonly seen (15.9%) 
hematological finding. Moreover, while it has been reported 
that thrombocytosis (7.3%), leucopenia (5.8%), anemia (4.3%), 
and bicytopenia (4.3%) were seen, pancytopenia was not ob-
served in any patients. Thrombocyte count has been detected 
statistically significantly low in these patients who were bacter-
iemic when compared to non-bacteriemic ones. Therefore, the 
authors have underlined that brucellosis should be considered 
in the differential diagnosis of isolated thrombocytopenia (22). 
We are of the opinion that the high level of prevalence of sple-
nomegaly, anemia, thrombocytopenia, and at least one cyto-
penia found in the bacteriemic patients of our study is related 
to splenomegaly secondary to infection and hypersplenism. In 
the literature, hematological findings are seen more in patients 
with blood culture positivity and acute brucellosis cases com-
pared to subacute and chronic brucellosis cases (13). When the 
groups were compared regarding the presence of cytopenia in 
our study, it is supported that bacteremia is an important factor 
in the development of cytopenia. Similarly, Justman et al. have 
found in their study consisting 511 children diagnosed with 
brucellosis that older age, fever, Brucella spp. positivity in blood 
culture, and agglutination test of ≥ 1:640 are associated with cy-
topenia (5). However, when we compared the groups with and 
without cytopenia, we did not find any difference in terms of 
factors other than bacteremia, ALT and AST elevation. 

Hypersplenism, granulomatous lesions in the bone marrow, 
hemophagocytosis, autoimmune process, and bone marrow 
suppression due to septicemia are hold responsible for the 
development pf pancytopenia (24). In a study evaluating 54 
pediatric patients diagnosed with brucellosis, pancytopenia 
has been detected at a rate of 14.8%. Pancytopenia was tem-
porary in all patients and ameliorated after appropriate anti-
biotic treatment (27). In a study by Çitak et al. evaluating 146 
pediatric patients diagnosed with brucellosis, pancytopenia 
has been confirmed in 9 of the patients. After the completion 
the brucellosis treatment, blood values of all patients, except 
one, were within normal ranges. Allogenic bone marrow trans-
plantation was carried out for this patient who did not respond 
to treatment. The authors have reported that appropriate anti-
microbial treatment ameliorates the clinical and hematological 
findings of brucellosis (23). 

Mild and moderate elevation can be determined in liver 
function tests associated with liver involvement in brucellosis 
(13,28). Moreover, elevation in CRP and sedimentation values 
has been reported as commonly seen laboratory abnormalities 
(7,29). In our study, while decrease was detected in the levels 
of CRP, sedimentation, ALT, and AST after brucellosis treatment 
in our study, elevation was also confirmed in hemoglobin lev-
els. We are of the opinion that elevation in hemoglobin levels 
without the use of any blood, blood products, and drugs other 
than those prescribed for brucellosis treatment is secondary to 
the regression of hypersplenism and bone marrow suppression 
related to the control of the infection. 
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In conclusion, brucellosis may cause hematological find-
ings in pediatric patients. Important factor in the development 
of cytopenia is growth in the blood culture. Moreover, hema-
tological complications can be encountered more frequently 
in bacteriemic patients compared to non-bacteriemic ones. 
However, it is possible to obt5ain improvement in findings with 
brucellosis treatment administered at an appropriate duration 
and dosage. Therefore, brucellosis should be considered in the 
differential diagnosis of cytopenia. 
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