
Introduction
Brucellosis is a zoonotic disease of worldwide distribu-
tion which still remains endemic in some developing 
countries, causing devastating economic losses. Since it 
is transmissible to humans through direct contact with 
infected animals, consumption of their milk and dairy 
products, or inhalation of contaminated aerosols, it is 
considered a big threat for public health. At this point, 
the effect of Brucella infection on women’s health and re-
production gains an extraordinary importance due to its 
potential harmful effects on female reproductive system 
and pregnancy. Therefore, in this report we aimed to re-
view the available literature related to human brucellosis 
in order to characterize the basic microbiological features 
as well as the risk factors and clinical presentations of the 
disease and its complications related to various aspects of 
reproductive health.

Materials and Methods
In order to look for original articles, review articles, case 
series, case reports and editorials related to the effects of 
brucellosis on women’s health and reproduction, various 

internet engines including PubMed, Up To Date, Google, 
Google Scholar and Cochrane Library were searched be-
tween February 2015 and June 2015. Directly or indirectly 
related information from 75 reports, the earliest reported 
in 1917 and the latest in 2015 were identified. The words 
used during the search process were “Brucella,” “brucel-
losis,” “women’s health,” “human pregnancy,” “human 
reproduction,” “abortion,” “preterm birth,” “intrauterine 
fetal demise,” and “intrauterine fetal death”. 

Results
General Features of Brucella Species and Infection
The main pathogenic species worldwide are Brucella abor-
tus (B. abortus), responsible for bovine brucellosis, Bru-
cella melitensis (B. melitensis), the main etiologic agent of 
ovine and caprine brucellosis, and Brucella suis (B. suis), 
which has a wide host range, not being confined to swine 
(1). B. melitensis is responsible for the majority of human 
infections and is primarily food-borne. B. abortus and B. 
suis infections are generally sporadic and Brucella canis 
infections are the least common in humans and are gener-
ally laboratory-acquired (2,3).
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Introduction 
Throughout the history of the world, the ones who had 
confronted the bitterest face of poverty and war had al-
ways been the women. As known poverty and war affects 
human health either directly or indirectly, the effects of 
this condition on health and status of women in the so-
ciety should not be ignored. This study intends to cast 
light on the effects of war and poverty on the reproductive 
health of women. For this purpose, the face of war affect-
ing the women, the problem of immigration, inequalities 
in distribution of income based on gender and the effects 
of all these on the reproductive health of women will be 
addressed.

War and Women’s Health
Famine, synonymous with war and poverty, is clearer for 
women; war means deep disadvantages such as full de-
struction, loss of future and uncertainty for women. Wars 
are conflicts that destroy families, societies and cultures 
that negatively affect the health of community and cause 
violation of human rights. According to the data of World 
Health Organization (WHO) and World Bank, in 2002 
wars had been among the first ten reasons which killed 
the most and caused disabilities. Civil losses are at the rate 
of 90% within all losses (1).
War has many negative effects on human health. One of 
these is its effect of shortening the average human life. 
According to the data of WHO, the average human life is 
68.1 years for males and 72.7 years for females. It is being 

thought that severe military conflicts in Africa shorten 
the expected lifetime for more than 2 years. In general, 
WHO had calculated that 269 thousand people had died 
in 1999 due to the effect of wars and that loss of 8.44 mil-
lion healthy years of life had occurred (2,3).
Wars negatively affect the provision of health services. 
Health institutions such as hospitals, laboratories and 
health centers are direct targets of war. Moreover, the wars 
cause the migration of qualified health employees, and 
thus the health services hitches. Assessments made indi-
cate that the effect of destruction in the infrastructure of 
health continues for 5-10 years even after the finalization 
of conflicts (3). Due to resource requirements in the re-
structuring investments after war, the share allocated to 
health has decreased (1).

Mortalities and Morbidities
The ones who are most affected from wars are women and 
children. While deaths depending on direct violence af-
fect the male population, the indirect deaths kill children, 
women and elders more. In Iraq between 1990-1994, in-
fant deaths had shown this reality in its more bare form 
with an increase of 600% (4). The war taking five years 
increases the child deaths under age of 5 by 13%. Also 47% 
of all the refugees in the world and 50% of asylum seekers 
and displaced people are women and girls and 44% ref-
ugees and asylum seekers are children under the age of 
18 (5).
As the result of wars and armed conflicts, women are 
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In their natural hosts, Brucella spp. tend to cause chronic 
infections that are mild or asymptomatic. In most animals 
(e.g., B. abortus infection in cattle), organisms proliferate 
in the uterus and in the mammary glands. The bacteria 
localize in the reproductive tissues of ruminants, which 
are rich in mesoerythritol. Erythritol stimulates the mul-
tiplication of Brucella spp. This accounts for the main 
symptoms of brucellosis in animals –sterility or abortion. 
Erythritol is not present in human tissue. Many animals 
recover from the infection spontaneously, but continue to 
shed the bacteria in large numbers for varying times in the 
products of conception, in urine, vaginal secretions, and 
milk. Brucella spp. are also shed outside when the animals 
are slaughtered (2,3). 
The survival of Brucella outside the animal organism is 
variable. The duration of survival of Brucella in moist soil, 
in dung spread on the ground, has been reported to be 
70-80 days, in dust varying from 15 to 40 days, depending 
on the ambient humidity (4). The organisms are capable 
of survival for 11 weeks in aborted fetuses; for 3-4 weeks 
in milk and ice cream; they can survive in fresh cheese for 
several months (5). Boiling and pasteurizing the milk kill 
the bacterium. Brucella also die when the milk goes sour or 
lactic acid fermentation occurs. The bacterium is also sen-
sitive to heating, ionized radiation, and disinfectants (6).
Humans are infected by various routes including inges-
tion of unpasteurized dairy products, direct contact with 
infected animals or their secretions through bruises and 
lacerations on the skin, inhalation of infected aerosols, 
or inoculation into the conjunctival sac of the eyes. Milk 
is the main food product serving as a vector for Brucel-
la. Consumption of fresh, raw milk from animals is tra-
ditional, particularly in Saudi Arabia and other Arabic 
countries, which have a high incidence of brucellosis (7). 
Different kinds of fresh cheese are certainly the foodstuffs 
responsible for human brucellosis, especially goat and ewe 
cheeses. In developed countries, some human infections 
are associated with meat packing and dairy-related occu-
pations (3). 
Individuals considered at risk for contracting brucellosis 
include dairy farmers, livestock handlers, slaughterhouse 
employees, veterinarians, and laboratory personnel. Chil-
dren may become infected in rural areas of developing 
countries if they live in close proximity with domestic an-
imals. Although human-to-human transmission is quite 
rare, congenitally and sexually transmitted cases are re-
ported as well. Self-inoculation with live Brucella vaccine 
is a recognized risk among veterinary surgeons. Laborato-
ry workers are at risk of acquiring brucellosis through the 
inhalation of aerosols. This has occurred when handling 
as yet unidentified Gram-negative coccobacilli without 
adequate safety precautions (2). 
The organism has a very low infectious dose (100 organ-
isms or fewer). Mishandling and misidentification of the 
organism is often associated with laboratory transmission 
of the organism. Because infections related to blood trans-
fusion and bone marrow transplantation are reported, 
questioning blood donors for symptoms of brucellosis and 

the use of diagnostic tests can be considered in endemic 
areas (6). 
The true incidence of human brucellosis is unknown. Ac-
cording to the World Health Organization (WHO) report 
500 000 cases of brucellosis are reported each year from 
around the world. The reported incidence and preva-
lence of the disease vary widely from country to coun-
try. B. abortus is more prevalent in the United States and 
northern Europe, whereas B. melitensis is more common 
in Latin America countries, the Mediterranean basin 
(in particular Portugal, Spain, the South of France, Italy, 
Greece, and Turkey), Arab peninsula, and Indian subcon-
tinent (2). Some areas, such as Peru, Kuwait, and Saudi 
Arabia, are hyper-endemic for Brucella infection. In Tur-
key, brucellosis is common especially in the Middle, East 
and Southeast Anatolian regions. The seropositivity rate 
was found to be 1.8% in the healthy population and 6% in 
high-risk occupational groups (veterinarians, workers in 
abattoirs, butchers, etc.) in a multicenter seroprevalence 
study in Turkey (8). In a seroprevalence study from Saudi 
Arabia, the seropositivity rate for brucellosis was reported 
to be 15% (9). 
In the United States, as an example of a developed coun-
try, brucellosis is seen sporadically, and occurred in the 
Mexican border region at a rate eight times the national 
rate. There is also a resurgence of interest in brucellosis 
because of its potential as a bioweapon. This lies in the fact 
that transmission through a spray is possible as has been 
reported with human contamination during abortion of 
infected animals or bacterial spraying in laboratories (10). 
With increasing availability and popularity of internation-
al travel, many brucellosis cases diagnosed in US residents 
occur in people who have visited countries where the or-
ganism is endemic in ovine/bovine herds and unpasteur-
ized dairy products. Infection partly reflects participation 
in aspects of a foreign culture that are so appealing to trav-
ellers (i.e., “living like the natives do”) (3). 

Pathogenicity and Virulence
Brucella spp. are facultative intracellular organisms, sur-
viving and multiplying within cells of reticuloendothelial 
system (RES) and their disease spectrum is partially ex-
plained by the ability of the organism to evade host defense 
mechanisms by virtue of intracellular existence. Survival 
and multiplication of Brucella organisms in phagocytic 
cells are features essential to establishment, development, 
and chronicity of the disease (5). 
Soon after entry into the body, the bacteria are ingested by 
polymorphonuclear and mononuclear phagocytes. After 
ingestion by phagocytes, the organisms proliferate in the 
local lymph nodes. The infection spreads hematogeneous-
ly to tissues rich in elements of RES, including the liver, 
bone marrow, lymph nodes and spleen. Organisms may 
also localize in other tissues, including joints, the central 
nervous system, the heart and the kidneys (2). Brucellae 
form granulomas made up of epitheloid cells, polymor-
phonuclear leukocytes, lymphocytes, and giant cells in 
tissues and organs. Granulomas are known to be more 
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frequent in B. abortus infections. Although toxemia is 
commonly observed in B. melitensis, abscess formation in 
joints and spleen is more often related to B. suis (6). 
Multiplication continues within macrophages and mono-
cytes, and eventually the cells are killed, releasing the 
organisms. The “undulant” waxing-and-waning fever 
pattern seen in brucellosis is associated with the periodic 
release of bacteria and their components from phagocytic 
cells. Release of bacteria into the peripheral circulation re-
sults in hematogenous seeding of other organs and tissues, 
thereby leading to the protean clinical manifestations of 
human brucellosis. Relapses and recurrences of illness are 
kept in check to some degree by a balance between the 
virulence of the organism and the presence of an intact, 
functional cellular immune response. As with other intra-
cellular pathogens, humoral antibodies are produced, but 
cellular immune defense mechanisms are required to kill 
the bacteria (3).
The clinical spectrum of brucellosis depends on many fac-
tors, including the immune status of the host, the presence 
of other underlying diseases or conditions, and the species 
of infecting organisms. The greater virulence of B. mel-
itensis and B. suis has been supported by in vivo studies 
with experimentally infected animals and by in vitro work 
examining phagocytosis, intracellular survival, and lym-
phocyte responses to the different species. Disease caused 
by B. abortus and B. canis are insidious in their onset, but 
tend to cause milder constitutional symptoms and less se-
vere complications (3).
Cellular immunity has a fundamental role in controlling 
the disease. Although the presence of specific antibodies is 
of utmost importance in diagnosis, they play a limited role 
in the immune response. The IgM antibodies increase in 
the first week and the IgG antibodies in the second. After 
4 weeks of rising both Ig levels decrease rapidly through 
a successful treatment. Furthermore, IgG levels decrease 
faster than IgM levels with treatment. Even after eradica-
tion of active infection, IgM antibodies can remain posi-
tive in low titers for months or even years. A high level of 
IgG and IgA antibodies for longer than 6 months is a sign 
of chronic infection or relapse (6).

Clinical Manifestations 
Brucellosis usually causes abortion and sterility in an-
imals. It may also lead to a variety of clinical features, 
such as fever and septicemia, and even multiple organ in-
volvement, in humans. As brucellosis is one of the great 
imitators in the world of infectious diseases, it can sim-
ulate various multisystem diseases, showing wide clinical 
polymorphism, which frequently leads to misdiagnosis 
and treatment delays, further increasing the complica-
tion rates. It may progress clinically as an acute, subacute, 
subclinical or chronic infection (8,11,12). Since Brucella 
spp. are intracellular bacteria, relapse is often seen. The 
clinical manifestations of brucellosis vary greatly, ranging 
from asymptomatic infection to serious, debilitating dis-
ease. After an incubation period of 2 to 4 weeks, the onset 
of disease is commonly insidious (5).

Brucellosis can involve any organ or system in the body. 
The most frequent complaints are arthralgia, fever, and fa-
tigue seen in up to 75% to 100 % of the cases followed by 
sweating, malodorous perspiration, lack of appetite, my-
algia, chills, depression, weight loss, headache, and back 
pain. The most common clinical findings are undulant fe-
ver and hepatomegaly in one third to one half of patients, 
followed by splenomegaly, peripheral arthritis, sacroiliitis, 
scrotal swelling, neck stiffness, and lymphadenopathy. 
Some patients present with focal or localized infections. 
Then, it may present with subtle manifestations which 
may be unrecognized for many years (2,6,8). 
Complications can occur, osteoarticular such as arthritis; 
spondylitis (13); central nervous system (14); urogenital 
(15); pulmonary (16); gastrointestinal (17) and renal com-
plications (18); hematologic (19-21); cutaneous (12,22), 
ocular (8) and cardiovascular, especially endocarditis (8). 
If we talk about our experience with brucellosis, we re-
ported a 70-year-old female patient who was diagnosed 
with brucellosis and presented with mass formation re-
sembling a tumor (22). The mass was protuberant, 10 cm 
from the skin surface with a diameter of 15 cm, located at 
the inferior-lateral region of the left scapula. B. melitensis 
was yielded from culture of mass fluid. The patient re-
sponded to ceftriaxone, rifampin and doxycycline therapy 
and recovered without any sequela at the end of surgery 
and 3 months of medical treatment. In another paper (23), 
we presented a brucellosis lymphadenitis case in the right 
side of the neck in a 20 years old female patient, presenting 
with a mass formation in the soft tissue mimicking scrofu-
loderma, with dimensions of 10×6×4 cm. After 6 months 
of brucellosis treatment, the mass markedly disappeared. 
For the first time in the literature, we reported the asso-
ciation of ascites, hearing loss and pancytopenia in bru-
cellosis (17). A 25-year-old female patient was hospital-
ized with fever, hearing loss, ascites and pancytopenia. 
Cultures from bone marrow and ascites yielded growth 
of B. melitensis and Brucella standard tube agglutination 
was found to be positive at a titer of 1/1280. The patient 
completely recovered by the sixth week following com-
bined antibacterial treatment of ciprofloxacin, rifampin 
and doxycline. Relapse is considered an important feature 
of brucellosis; it is associated with delayed initiation of 
treatment, ineffective antibiotic therapy, and focal infec-
tions (5). Owing to its subtle nature, the disease is one of 
the leading cause of fever of unknown origin, especially in 
patients who have occupational exposure or have recently 
travelled in endemic areas and is one of the reasons for 
febrile neutropenia in endemic areas (2,6).

Approach to Clinical Diagnosis
Diagnosis of brucellosis requires the assessment of med-
ical history, clinical evaluation, and routine laboratory 
and radiologic tests combined with culture, serology, or 
polymerase chain reaction (PCR) assay. The routine labo-
ratory tests are complete blood count (CBC), erythrocyte 
sedimentation rate (ESR), C-reactive protein, and liver 
function tests, although they are not specific for the di-
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agnosis, and wide patient variability is known to exist (6). 

Human Brucellosis During Pregnancy
During the early years of clinical description of Malta 
fever, Eyre recognised the occurrence of active brucel-
losis during pregnancy for the first time in 1908, with a 
statement of “pregnancy frequently synchronizes with an 
attack of Malta fever and the course of pregnancy is un-
affected, although lactation is frequently curtailed” (24). 
Although it could not be proven microbiologically, De 
Forest et al proposed a correlation between abortion and 
active brucellosis in humans firstly in 1917 (25).
Humans in different age groups can be infected by Brucel-
la species and there are limited numbers of studies about 
seroprevalence of brucellosis during pregnancy. It varied 
between 1.8% and 45.7% in the literature (26-28). The 
study of Kurdoglu et al demonstrated that 6.14% of bru-
cellosis cases occurred in pregnant women in an endem-
ic region of eastern Turkey. The cumulative incidence of 
pregnant brucellosis cases per 1000 deliveries were found 
2.64 over a 5-year period in the same study (29). The study 
in another endemic part of the world, Saudi Arabia by 
Khan et al showed that out of 545 cases of brucellosis at 
the hospital from 1983 through 1995, 92 (17%) occurred 
in pregnant women. In the same study, the cumulative 
incidence of brucellosis per 1000 delivered discharges 
was found to be 1.3 (7). The incidence of brucellosis was 
12.2% among pregnant women included in the study of 
Elshamy and Ahmad (30). In consistent with this study, 
Sharif et al reported that out of 513 pregnant women who 
were tested routinely, 18 were found to have a positive 
titre (3.5%) (31). However, the incidence of brucellosis 
among pregnant women is not known in many develop-
ing countries (32). 
There is controversy about the relationship between bru-
cellosis and the outcome of pregnancy in humans. There 
is some evidence that brucellosis causes a higher rate of 
complications such as abortion, preterm labour and in-
trauterine fetal demise (IUFD) more frequently than do 
other bacterial infections (11). In the study of Kurdoglu 
et al, all pregnant women with brucellosis (n = 33) had 
positive serum agglutination titers with ranges from 1/160 
to 1/2560 and the geometric mean titer was 1/320. Mean-
while, there was no correlation between pregnancy out-
come and antibody titer (P > .05) (29). Prior researches 
could not find any relationship between human brucello-
sis and congenital abnormalities (30,32,33).
Below, the complications which are highly linked to hu-
man brucellosis are discussed in detail:

Abortions
The incidence of spontaneous abortion among brucello-
sis cases during pregnancy varied between 7% and 51% 
in various studies (7,28-30,34-41). The first large series 
about correlation between abortion and brucellosis was 
reported in 1954 by Criscuolo and di Carlo with a total 
abortion rate of 10% reported in 200 cases of B. melitensis 
infection in pregnant women (42). The incidence of spon-

taneous abortion in Kurdoglu et al study was 24.14% in 29 
pregnant women with brucellosis whose pregnancy out-
comes are known within a retrospective cohort of 33 cases 
in eastern Turkey (29). The results of the above research is 
similar to that performed by Elshamy et al in Saudi Arabia 
reporting an incidence of 27.7% among 55 women preg-
nant in the first trimester with positive Brucella antibodies 
(30). In the endemic area of Isfahan, Sarram et al reported 
that out of 51 women studied with second-trimester abor-
tion, 6 showed clinical and laboratory signs of brucellosis 
(11.6%) (41). In consistent with these studies, high abor-
tion rates were reported in the studies of Madkour et al 
and Khan et al (40% among 30 pregnant women, and 43% 
among 92 pregnant women with acute brucellosis, respec-
tively) (7,38).
There is much debate on Brucella antibody titer and spon-
taneous abortion. The results of the studies by Kurdoglu 
et al (29) and Elshamy et al (30) showed that there was a 
significant difference between the patients with a titer of 
more than 1/160 and less than 1/160 in terms of abortion 
rates. When Elshamy et al included pregnant women with 
antibody titers for Brucella both less than 1/160 and more 
than 1/160, they found the abortion rate as 27.7%. When 
they included only the group of patients with titers more 
than 1/160, the abortion rate was found to be 44.11% (30). 
The abortion rate was reported as 24.14% when Kurdoglu 
et al included only the cases with titers equal or more than 
1/160 (29). Sharif et al also concluded that if the titer was 
higher than 1/160, the incidence of abortion was 17.6% 
compared to 7.7 % if the titer was less than 1/160 (31). 
The association between maternal bacteremic status and 
spontaneous abortion was also a point of interest. Some 
authors stated that the presence of Brucella bacteremia 
does not contribute to spontaneous abortion. These au-
thors also proposed that vaginal bleeding at presentation 
causes spontaneous abortion, because of an endotoxin 
which has a promotility effect on uterine smooth muscle 
cells (43,44) despite the absence of bacteremia, the ab-
sence of erythritol in the human placenta and fetus, and 
the absence of specific histological abnormalities in the 
placenta. In consistent with these studies, Khan et al did 
not find any association between maternal bacteremia and 
abortion (7). 
Khan et al study showed a notable high incidence of first 
and second trimester spontaneous abortions in preg-
nancies with active brucellosis (7). Additionally, habit-
ual abortion in chronic brucellosis is associated with 
an allergic mechanism. Recurrent bacteremia and anti-
gen-antibody reaction stimulates desensitization which 
induces contraction of myometrial fibers with histamine 
discharge (45). In contrast, Kurdoglu et al found no cor-
relation between clinical types of brucellosis and habitual 
abortion (29).
Since Brucella is a facultative and intracellular bacteria, it 
causes persistant infection by surviving in macrophages 
in spite of the immune response (46). In host cells, ear-
ly endosomes, late endosomes, and lysosomes transiently 
interact with Brucella-containing vacuoles (BCV) (47,48). 
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In early stages, BCVs include lysosomal membrane-asso-
ciated protein 1 (LAMP 1). By acidification of BCVs, the 
expression of genes encoding the virulence factors such as 
the VirB type IV secretion system (T4SS) is induced (49). 
Brucella manipulates fusion with endoplasmic reticulum 
(ER) membranes addicted with VirB T4SS (50,51). By 
this way, Brucella reproduces within ER-derived compart-
ments in both phagocytes (47,50,52), and in trophoblasts 
of infected animals (53-56).
A recent study showed that Brucella replicates in several 
human trophoblast subpopulations and can interfere with 
the invasive capacity of extravillous trophoblast-like cells 
(57). This novel replication profiles of Brucella in human 
trophoblasts give insights into the pathogenesis of infec-
tious abortion (58). It has also been hypothesised that 
laminin receptor 1 (LR1) which acts as a cell-surface re-
ceptor of laminin (a family of well-described extracellular 
matrix glycoproteins having many effects on cell adhe-
sion, differentiation, migration, signalling and invasion) 
may also have a role in diminished invasive capacity of ex-
travillous trophoblast-like cells in both animal and human 
abortions related to Brucella infections (59,60).

Intrauterine Fetal Demise
Intrauterine fetal demise (IUFD) is thought to be a com-
plication of pregnancy associated with brucellosis. Makh-
seed et al found a 10% IUFD rate among pregnant wom-
en who had brucellosis infection (acute or chronic), and 
Elshamy et al detected this rate as 20.58% among preg-
nant women with a titer of brucellosis more than 1/160 
(30,39). This was much lower than the finding in the study 
of Khan et al since they observed a fetal death rate of 2% in 
second and third trimesters of gestation (7). In the study 
of Kurdoglu et al from Turkey, IUFD rate was found as 
3.45% in a group of 29 pregnant women with brucellosis 
(29). Acute febrile reaction, maternal bacteremia and dis-
seminated intravascular coagulation are thought to be the 
main factors of IUFD during pregnancy (30,61).

Preterm Delivery
Preterm delivery is another complication occurring in 
pregnancies with brucellosis infection. Elshamy et al. 
found the preterm delivery rate as 20.5% among pregnant 
women complicated with brucellosis and having antibody 
titers more than 1/160 (30). Khan et al detected a much 
lower rate than the one found in the study of Elshamy, as 
3.26% among pregnant women with acute brucellosis (7). 
In the study of Kurdoglu et al, they found this rate as 6.9%, 
and the highest rate of preterm delivery was found in the 
study of Hackmon et al, as 28.5%. (29,36). As a result, the 
preterm delivery rate in pregnancies complicated with 
brucellosis varied between 3.26% and 28.5% in previous 
studies. Additionally, Gulsun et al. demonstrated that the 
risk of low birth weight (LBW) is remarkably higher in 
pregnant women infected by Brucella (35). 

Congenital Brucellosis
The first case of congenital brucellosis was reported in 

1988 (62). There is limited information about transplacen-
tal transmission of Brucella and there are few cases of con-
genital brucellosis in newborns according to the literature 
(63-65). Congenital brucellosis does not have any charac-
teristic symptoms or findings. Further, blood cultures are 
frequently ineffective due to the slowly growing nature of 
Brucella and need for special CO2-enriched media (66). 
Serologic tests are also important methods for clinical 
diagnosis. However, a negative serologic test should nev-
er exclude the diagnosis of brucellosis in neonates (63). 
Therefore, the differential clinical diagnosis of congenital 
brucellosis is very crucial. The main findings in congenital 
brucellosis cases reported in the literature was respiratory 
distress syndrome associated with sepsis, preterm birth 
and meconium aspiration syndrome (33,66-68).
Brucella species can be transmitted transplacentally during 
delivery and by breast feeding in postpartum period (69). 
In endemic regions, the mother and newborn should be 
examined cautiously and an efficient drug therapy should 
be planned by the clinician as soon as brucellosis is diag-
nosed.

Treatment of Brucellosis During Pregnancy
There is much debate in the literature on the treatment 
options for brucellosis during pregnancy. It is clear that 
brucellosis should be treated to prevent maternal and fe-
tal complications during pregnancy (36,70,71). However, 
there is lack of evidence about brucellosis treatment in 
pregnancy. In the previous studies, it was declared that an-
timicrobial treatment has a preventative impact on spon-
taneous abortion and also reduces transmission of Brucel-
la to the fetus. Antimicrobial drugs used during pregnan-
cy must be effective and must have lowest side effects to 
the fetus. Rifampicine and trimetoprim/sulfamethoxazole 
combination is the mostly preferred choice for brucellosis 
during pregnancy in the literature (72,73).
Monotherapy was preferred as a treatment option in some 
studies due to the potential side effects of antimicrobial 
drugs on the fetus. Rifampicine and trimetoprim/sulfa-
methoxazole are the alternative monotherapy regimens 
for brucellosis during pregnancy. However, both of these 
regimens are associated with high relapse rates of Brucella 
infection (74). Combination therapy throughout 6 weeks 
is commonly recommended treatment option for brucel-
losis during pregnancy (75).

Conclusion
In the light of available literature, it can be concluded that 
brucellosis in pregnancy is a risk factor for spontaneous 
abortion. Also, a high rate of spontaneous abortion is a 
more consistent finding rather than high rates of preterm 
delivery and intrauterine fetal death in this group of pa-
tients. Neither the magnitude of serum agglutination titer 
nor the clinical type of brucellosis seems to be associat-
ed with the occurrence of abortion. The novel replication 
profiles of Brucella in human trophoblasts give insights 
into the pathogenesis of infectious abortion. In order to 
prevent the disease and its complications in pregnancy, 
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education of the people and especially of poor women 
of childbearing age with low educational level is advised. 
Prompt antimicrobial therapy should be given to the in-
fected women when they present for medical care. 
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