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BRUCELLOSIS FROM HEMATOLOGY PERSPECTIVE
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Abstract

Brucellosis is a zoonotic infectious disease that causes many hematological abnormalities. This review
study, it was aimed to evaluate the literature in terms of hematological involvement of brucellosis. As
brucellosis may mimic a primary hematological disease but this is reversible after appropriate antimicrobial
therapy. For this reason, it should be considered in the differential diagnosis of hematological diseases,

especially in endemic areas such as our country where animal husbandry is common.
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Ozet

Bruselloz, bircok hematolojik anormallige neden olan zoonotik bir enfeksiyon hastaligidir. Bu derleme
calismasinda, brusellozun hematolojik tutulumu acisindan literatiiriin degerlendirilmesi amaglanmustir.
Bruselloz primer hematolojik bir hastaligi taklit edebilir, ancak bu uygun antimikrobiyal tedaviden sonra geri
déndsdmlitdir. Bu nedenle ézellikle dlkemiz gibi hayvanciligin yaygin oldugu endemik bélgelerde hematolojik

hastaliklarin ayirici tanisinda mutlaka disdndlmelidir.

Anahtar Kelimeler: Bruselloz, hematolojik tutulum, I6kopeni, lenfomonositoz, anemi.
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OVERVIEW / GENEL BAKIS

Brucellosis is a zoonotic infectious disease caused by Brucella bacteria and causes multi-organ
involvement (1). Transmission from infected animals to humans occurs through direct or indirect contact,
inhalation of infected droplets, or consumption of unpasteurized milk and dairy products (1,2). It is an
important public health problem, especially in countries where animal husbandry is common, such as our
country especially in as Southeastern Anatolia, Eastern Anatolia, and Central Anatolia regions (3-5). Its most
important feature is that it affects many organs and is included in the differential diagnosis of many diseases
as it is an intracellular pathogenic microorganism. This disease causes clinical and laboratory findings
depending on the region of involvement (1,6). Brucellosis is included in the differential diagnosis of many
diseases due to its systemic symptoms. The most common symptoms in brucellosis cases are fever, joint and
muscle pain, arthritis, abdominal pain, headache, weakness, fatigue, loss of appetite, gastrointestinal
symptoms, weight loss, and night sweats. In the laboratory examinations of the patients, hepatobiliary enzyme

elevations can be detected, except for hematological involvement (1,7).

Brucella bacteria are viable and reproducible in phagocytic cells of the host and facultative intracellular
pathogen. Is not fully understood how Brucella bacteria protect the killing effect of on the phagocytic cells.
Primary and secondary degranulation, myeloperoxidase-H202 system, and reactive oxygen Cu-Zn superoxide,
which removes its intermediates dismutase inhibition are theoretically suspected mechanisms. Brucella survival
of phagosome-lysosome fusion and apoptosis in mononuclear phagocytes is thought to be facilitated by
inhibition (1,6,8). Reticuloendothelial system (RES) involvement such as bone marrow and spleen are
observed in brucellosis. Therefore, abnormalities may be seen in laboratory findings (6-8). Hematological
complications due to brucellosis are common. They thought to be occurred Brucella spp. have tropism of the
RES such as bone marrow and peripheral organs. Changes in hematological parameters are observed in most
of the patients (8). Hematologically, brusellosis often can cause leukopenia, lymphomonocytosis, and mild
anemia. Although rare, it has been reported to cause pancytopenia and severe thrombocytopenia by causing
hemophagocytosis, hypersplenism, and granulomatous changes in the bone marrow. Even it can cause

disseminated intravascular coagulation (DIC), but this complication is rare (6-13).

This review study, it was aimed to evaluate the literature in terms of hematological involvement of

brucellosis.
a.Anemia

In the literature, the most common hematological finding in pediatric cases with brucellosis has been
reported as anemia with a frequency of 20% to 50%. [6] Changes in iron metabolism secondary to an infection,
hypersplenism, bleeding, bone marrow suppression, and autoimmune hemolysis are blamed for the
development of anemia. [10] Even cases of microangiopathic hemolytic anemia and severe thrombocytopenia
due to severe brucellosis have been reported (11,12). In studies conducted in our country, anemia was
detected in 37.8- 48.6% of the cases (2,13).
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b.Thrombocytopenia

Although hematological complications such as anemia, thrombocytopenia, and leukopenia are frequently
reported in acute brucellosis, severe thrombocytopenia is rare. Hypersplenism, reactive hemophagocytosis,
and immunosuppression are possible causes of thrombocytopenia shown as (13-17). Thrombocytopenia seen
in brucellosis is usually isolated thrombocytopenia. Clinical and laboratory idiopathic thrombocytopenic purpura
imitates. Thrombocytopenia in patients with brucellosis. Although the pathogenesis is clear; platelet damage
caused by hypersplenism, hemophagocytosis, endotoxin, and exotoxins increase the clearance of platelets to
vascular surfaces various types of adhesion, such as bone marrow suppression. It is thought that the
mechanisms may play a role. Although antiplatelet antibodies can cause peripheral immune destruction of
platelets, it is quite difficult to detect these antibodies with routine tests (18). Clinical evaluation of patients
with brucellosis presenting with thrombocytopenia symptoms and signs, similar to patients without
thrombocytopenia. Findings such as petechiae, ecchymosis, and bleeding are mostly related to the depth of
the thrombocytopenia. Although there is mild thrombocytopenia bleeding may occur. In rare cases, this
condition is associated with platelet function. It was thought that it may be related to vasculitis, which is rare
(18-23). There are even cases of immuno thrombocytopenia reported in the literature (16). In a study

conducted in our country, thrombocytopenia was detected in 2.7-% of the cases (2).

c.Leukocyte Abnormalities (Leukopenia and leukocytosis)

In brucellosis, leukopenia has been reported with a different frequency of 6-31%, and leukocytosis 3-
16% (21-23). Among the leukocyte count abnormalities secondary to brucellosis, the most common leukopenia
and relative is lymphocytosis. Both leukocytosis and lymphopenia are less common. Hemophagocytosis,

hypersplenism, and granulomatous lesions are thought to be played in etiopathogenesis (18).

d.Pancytopenia

Pancytopenia incidence varies according to the reported series (3-21%). In pathogenesis as with other
hematological findings, multiple factors play a role. Hemophagocytosis, hypersplenism, granuloma formation
in the bone marrow, bone marrow hypoplasia, and immune destruction are the main mechanisms. Bone
marrow is mostly hypercellular. Histiocytic hemophagocytosis is in the foreground. pancytopenia can be seen
alone such as hepatitis, arthritis, meningoencephalitis, kidney failure, epididymoorchitis, liver abscess, spleen

focal abscess, and capillary leak syndrome. It may also appear with systemic manifestations (8,18,24).

e.Other Hematological Findings

Thrombotic microangiopathies (Thrombotic thrombocytopenic purpura, disseminated intravascular
coagulation), Coomb’s positive autoimmune hemolytic anemias, cold agglutinin disease can be counted among.
It can trigger hemolytic anemia in patients with G6PD deficiency. It can also be seen together with
hematological and oncological malignancies. hairy cell leukemia. It can be seen simultaneously with multiple
myeloma, Hodgkin’s, and non-Hodgkin's lymphomas, acute leukemias, polycythemia vera and myelofibrosis.
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In addition, in febrile neutropenia development can be seen due to brucellosis during (chemotherapy and bone

marrow transplant) hematological treatments of diseases (usually malignancies) (18).

Diagnosis of brucellosis based on the isolation of the microorganism from clinical specimens, serological
methods (Rose Bengal, Wright and Coombs test, Standard agglutination test, etc.), and nucleic acid
amplification tests. Definitive diagnosis is made by isolation of bacteria in cultures from sterile sites such as
blood, bone marrow, or tissues. The absence of growth in culture does not exclude the diagnosis of the disease.
Culture samples that can be used for Brucella isolation are blood and bone marrow, rarely, spleen and liver

biopsies, abscess, cerebrospinal fluid, joint, peritoneal, and pericardial fluids, and urine (25).

Treatment is for 42 days to 3-6 months with combination therapy including doxycycline, rifampicin is
recommended by the World Health Organization. The duration of treatment and the agents have given vary

according to the patient and clinical involvement (1).

There are studies in the literature regarding the hematological involvement of brucellosis (8,18,24,26-
30). However, brucellosis studies examining the effect of treatment on hematological findings are limited (26).
In studies, it was found that there was no consensus on the cut-off value, especially in terms of anemia (6).
In a study in which pediatric brucella patients included from our country reported that because of appropriate

antimicrobial treatment of brucellosis may cure hematological findings (26).

SUMMARY / SONUC

In conclusion, brucellosis may mimic a primary hematological disease, but this is reversible after
appropriate antimicrobial therapy. For this reason, it should be considered in the differential diagnosis of

hematological diseases, especially in endemic areas such as our country where animal husbandry is common.
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