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Introduction: This systematic scoping review aims to assess the frequency and severity of
clinical manifestations of pregnant women with brucellosis.

Methods: Three literature databases, PubMed, Web of Science and China National
Knowledge Infrastructure (CNKI), and two search engines (Google and Yahoo) were adopted
to identify the relevant articles that published until 31 December 2019. Two investigators
independently screened the publications and extracted the data; the case reports and case
series which described at least two symptoms or clinical manifestations of pregnant women
with brucellosis were included.

Results: A total of 27 articles describing the information of 521 pregnant women with
brucellosis were included. Serum agglutination test was the most common laboratory test in
the diagnosis of brucellosis. A total of 36 clinical manifestations were extracted from the
included articles, and the most common clinical manifestations were fever (400, 76.8%),
joint pain/swelling/arthralgia (389, 74.7%), sweats (382, 73.3%), fatigue/asthenia/weakness
(262, 50.3%) and back pain (189, 36.3%). Among the 32 included individual cases that with
available obstetric outcome information, 10 (31.3%) suffered preterm delivery, 12 (37.5%)
had an abortion and 3 (9.8%) had intrauterine fetal death.

Conclusion: Brucellosis is popular and threatening for pregnant women. Regarding the
localized body system complications, osteoarticular system was mostly involved, the obste-
trics outcomes were severe among pregnant women with brucellosis. The detailed clinical
and epidemiological characteristics in this scoping review may add a better and more
complete understanding of the disease for both physicians and policy-makers, and provide
evidence for timely diagnosis, adequate therapy and better prevention.
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Introduction

Brucellosis is a worldwide zoonosis that can be encountered during pregnancy, and
also classified as one of the “neglected zoonotic diseases” by the World Health
Organization and a travel-associated disease,'* particularly in developing countries.
Human brucellosis is mainly caused via three routes, direct contact with secretions
and carcasses from Brucella-infected animals, indirect consumption of contami-
nated products, or inhalation of aerosols.** Human-to-human transmission can be
via blood transfusion, bone marrow transplantation, and sexual contact.’ Neonate
can be infected through breast milk and vertical transmission.’® There are four

species of Brucella that can infect humans, the most pernicious one is Brucella.
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melitensis, which is followed by the Brucella abortus,
Brucella suis and Brucella canis.”

Brucellosis in pregnancy was first reported in 1908.% The
occurrence of brucellosis during pregnancy has been indi-
cated in many countries. In Saudi Arabia, the percentage of
brucellosis occurred in pregnant women was reported to be
17%.° Tt has been reported that the incidence of brucellosis
among 450 pregnant women in Saudi Arabia was 12.2%."°
In Rwanda, the brucellosis prevalence among pregnant
women was 25.0%, and among the 15 pregnant women
diagnosed with brucellosis, 73.3% had an abortion and
26.7% presented with stillbirth.'"" And in Peru, the propor-
tion of fetal death was 8.1% among 86 women with follow-
up, the percentage of congenital brucellosis and neonatal
deaths reached 6.4% and 11.3%, respectively.'?

Brucellosis has a wide spectrum of clinical manifesta-
tions, once infected with brucellosis, most patients com-
plained about a series of flu-like symptoms such as fever,
sweats, fatigue, headache, myalgia and arthralgia."®
However, there are still various atypical symptoms that
can cause misdiagnosis easily, especially for the pregnant
women. Adverse obstetric complications were usually
recorded as abortion (spontaneous or therapeutic), prema-
ture delivery, intrauterine infection or intrauterine fetal
death (IUFD) for pregnant women diagnosed with brucel-
losis. In some studies, it has been demonstrated that preg-
nant women with brucellosis had a higher morbidity of
spontaneous abortion than the general population of preg-
nant women.”'® However, it remains disputed about the
relationship between brucellosis and the other adverse out-
comes of pregnancy.'® Also, it is unknown whether bru-
cellosis causes a higher incidence of abortion than the
infection of other bacteria.'

Considering that there were only a few studies concen-
trating on the clinical manifestations of pregnant women
with brucellosis, we reviewed the relevant studies in order
to assess the frequency and severity of the clinical mani-
festations and investigate the main risk factors for preg-
The
epidemiological results in the systemic review would

nant women with brucellosis. clinical and
allow people to know more details about human brucello-

sis during pregnancy.

Materials and Methods

Literature Search Strategy
A thorough literature search was conducted through
PubMed, Web of Science, and China National Knowledge

Infrastructure (CNKI) to identify the studies published until
31 December 2019 and reporting clinical manifestations of
brucellosis in pregnancy, using search terms of (brucellosis
OR malta fever OR brucellosis malitensis OR brucellosis
abortus) AND pregnancy without language restriction.
Reference lists of the included studies were screened manu-
ally to trace the relevant articles, the internet search engines
of both Google and Yahoo were also adopted to search for the
relevant publications. The search results were independently
screened and extracted by two investigators (ZL and DW),
and all the discrepancies were resolved by the principal
investigator (PG). Results were imported into EndNote X7
and duplicates were removed after reading the author, title,
abstract, year of publication and source of the article.

Inclusion and Exclusion Criteria

As long as the publication contained individual patient
information that can be extracted and the number of
cases was no more than 10, it was defined as a case report,
and if there was only aggregated information that could be
obtained in the article or the number of individual cases
was more than 10, it was defined as the case series. Case
reports and case series studies were eligible for the inclu-
sion if they met the following criteria, (a) reporting one or
more pregnant women diagnosed with brucellosis; (b)
reporting at least two symptoms or clinical manifestations;
(c) all the included cases were diagnosed as brucellosis by
at least one of the following laboratory tests: blood/bone
marrow culture, serum agglutination test (SAT), rose ben-
gal plate agglutination test (RBT), enzyme-linked immu-
nosorbent assay (ELISA), 2-mercaptoethanol (2ME),
polymerase chain reaction (PCR), complement fixation
test (CFT), anti-human immunoglobulin test (Coomb’s
test), and blocking antibody titer (BAB). Articles were
excluded if they met one of the following conditions: (a)
articles related to nonhuman brucellosis after reading the
title and abstract; (b) articles referred to brucellosis while
without relevance to pregnancy; (c) no description of
clinical manifestations or symptoms of pregnant women
with brucellosis in its abstract and main-text; (d) dupli-
cated data, and the article with smaller sample size was
removed.

Data Extraction

We extracted the information as follows: author, country
of origin of patients, published year, age of the patient at
the time of presentation, trimester of pregnancy, clinical
manifestations, the duration of delayed diagnosis and the
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obstetric outcomes. The first trimester of pregnancy was
defined as a gestational period of <12 weeks; the second
trimester of pregnancy, 12-24 weeks; and the third trime-
ster of pregnancy, >25 weeks. Fetal death that occurred at
less than 24 weeks of gestation was considered to be
spontaneous abortion. Fetal death that occurred at 24
weeks of gestation or more was designated “intrauterine
fetal death” (IUFD). Preterm delivery was defined as the
birth of a baby before 37 weeks but after 24 weeks of
gestation.'® The duration of delayed diagnosis referred to
the duration from the onset of any symptoms to the final
definite diagnosis of the disease, we can speculate it
according to the medical history. Clinical manifestation
was defined as patient-level finding gathered during med-
ical interview, physical examination, or through diagnostic
studies. The data were extracted into a Microsoft Excel
sheet and organized into system-wide manifestations of
brucellosis in pregnancy. Descriptive statistics were used
to calculate the simple frequency, percentage and propor-
tion of the total subjects.

Data Synthesis

We defined an event rate as the ratio of the number of
reported cases with a specific clinical manifestation to the
total number of the reported cases in each study. The
qualitative data were described as number and proportion
(%). Quantitative variables were described as mean and
standard deviation.

Results
Characteristics and Main Results of the
Included Studies

A total of 1143 publications were found based on the search
strategy, and then 873 articles were screened after removing
270 duplicates by reading the titles, authors, published year
and sources. After reading the titles and abstracts, we
removed 613 articles and sent 260 articles to assess the
eligibility, and 233 articles were excluded after reading the
paper. Finally, 27 publications met the inclusion criteria;
among them, seven publications reported case series with
the information of 488 pregnant women with brucellosis and
20 publications were case reports with individual information
of 33 pregnant women with brucellosis. More than half of the
articles were from Turkey and China, and 17 articles (63.0%)
were published after 2010. Figure 1 illustrates the detailed
process of selection of the included articles according to the

Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA)."”

Table 1 shows the main results extracted from the case
series and case reports. A total of 521 cases of pregnant
women with laboratory-confirmed brucellosis were
reported in the included 27 publications. The median of
sample size of these seven case series studies was 33,
ranging from 19 to 242. The mean/median maternal ages
were basically the same (about 28 years old, respectively),
ranging from 16 to 50 years. Pregnant women presented
symptoms across all the trimesters, the proportion of preg-
nant women with brucellosis presented symptoms at the
first trimester ranged from 12.9% to 57.9%, while it ran-
ged from 22.2% to 51.6% at the second trimester. The
most commonly used laboratory tests for brucellosis were
serum agglutination test (SAT) and blood/bone marrow
culture, which were used in 85.7% and 71.4% studies
among the case series, respectively, and 66.7% and
45.5% cases were diagnosed with brucellosis using SAT
and blood/bone marrow culture respectively among the
case reports. The incidence of brucellosis occurred in
pregnant women ranged from 1.5% to 5.8%. As for the
adverse obstetric outcomes, the rate of abortion ranged
from 2.5% to 53.0%, the rate of preterm delivery ranged
from 3.4% to 31.3% and the IUFD rate ranged from 2.1%
to 9.8%.

Most pregnant women with brucellosis had a history of
consumption of cheese or non-pasteurized dairy products
(92.3% in the study by Kurdoglu et al and 90.8% in the
study by Vilchez et al) or living in a low socioeconomic
class or rural areas. There were no neonates infected with
brucellosis in the included case series study in Turkey,
while the rate of congenital brucellosis was 6.4% in the
included case series study in Peru. Regarding the severity
of brucellosis, a 31-week pregnant woman who presented
with a 3-week history of the disease died on the dissemi-
nated intravascular coagulation (DIC) in the study by
Vilchez et al."

Clinical Manifestations and Obstetric

Outcomes

Table 2 shows the detailed clinical manifestations, diag-
nostic methods and obstetric outcomes of pregnant women
with brucellosis, which were extracted from the included
case reports. The duration of delayed diagnosis could only
be speculated for eight cases, ranging from 7 days to 5
months.
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Figure | Flow diagram of selection of studies included in the review.

And we recorded the clinical manifestations as the fre-
quency of occurrence and percentage (%) in the descending
order in Table 3, the pooled proportions were calculated.
A total of 36 clinical manifestations were extracted from the
included articles, and the most common clinical manifesta-
tions were fever (400, 76.8%), joint pain/swelling/arthralgia
(389, 74.7%), sweats (382, 73.3%), fatigue/asthenia/weak-
ness (262, 50.3%) and back pain (189, 36.3%). Among the
seven case series, the study by Vilchez et al reported the
largest varieties of clinical manifestations (20/36, 55.6%),
and the top three were fever (97.0%), malaise (85.1%) and
sweats (77.2%). Among the 33 individual cases, a total of 29
(85.3% of 36) kinds of clinical manifestations were reported,
the most common clinical manifestations were fever (66.6%),
sweats (51.5%), joint pain/swelling/arthralgia (39.4%) and
vaginal bleeding (24.2%). There were five (13.7% of 36)
kinds of clinical manifestations that were only reported in
the case reports, such as membrane rupture, oligohydramnios
and breast pain, while there were no records about such as
constipation, rash and depression in the included case reports.
It is worth mentioning that one patient from the included case

reports complained of both auditory hallucinations, dull/delir-
ious, hand tremors and insomnia.

As for the clinical manifestations of the involved body
systems among pregnant women with brucellosis, osteoarticu-
lar system was mostly involved, 74.7% of the pregnant women
with brucellosis presented joint pain/swelling/arthralgia.
A proportion of 12.3% of the patients presented the symptoms
of cardiovascular system as hypoxia. For the clinical manifes-
tations of reproductive system, vaginal bleeding (9.0%) was
the most common clinical manifestation, followed by abdom-
inal pain/distension/pelvic pain (7.5%).

Among the 32 included individual cases that with
10 (31.3%)
women suffered preterm delivery, 12 (37.5%) had an abor-
tion and 3 (9.8%) had intrauterine fetal death. And among
the 12 patients who had an abortion, 5 (41.7%) of them
experienced vaginal bleeding.

available obstetric outcome information,

Discussion
Brucellosis is an epidemic zoonosis in developing coun-
tries that can affect any organs and body systems and
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Table |1 Overview of the Included Seven Case Series Studies and 20 Case Reports of Brucellosis in Pregnant Women
First Author, From Seven Case Series Studies (%) Case
Publication . | Reports?*3%-
Madkour Kurdoglu Gulsun Roushan Vilchez Ali Inan 48
Year 49 23 16 12 50 51
MM (2001) M (2010) S (2011) MR G (2015) S (2016) A (2019)
01 1)*°
Country, time Saudi Arabia Turkey Turkey Iran Peru Pakistan Turkey U
of study (before 2001) 20032008 | 2003-2010 | 20002010 | 19702012 2013 20022015
Number of 29 33 39 19 101 25 242 33
patients
involved
Mean/median 29.2+6.2 26.845.1 28.07 25+4.6 26.1 27 28.8+6.3 28.2+5.8
age (range of (16—41) (16—42) (20—40) (18-36) (15-45) (18—41+) (17-50) (16-39)
age, years)
Trimester (%) First (41.4) First (39.4) Not First (57.9) | First (45.5) Not First (24.8) First (12.9)
Second (24.1) Second mentioned Second (22.2) | mentioned | Second Second (51.6)
Third (34.5) (33.3) Third (32.3) (39.3) Third (35.2)
Third (27.3) Third (32.2)
Diagnostic SAT, blood SAT, SAT, SAT, 2ME, | SAT, BAB, RBPT SAT, RBPT, T
methods culture Coomb’s Coomb’s, blood blood/bone blood
test blood culture marrow culture,
culture culture Coomb’s
Incidence of 5.8 Not Not 1.5 Not 5.8 2.1 Not
brucellosis in mentioned mentioned mentioned applicable
pregnancy (%)
Adverse Abortion Abortion Abortion Abortion Preterm Not Preterm Preterm
outcomes (%) (41.0), (24.1) (2.5%) (53.0) delivery (13.9) | mentioned | delivery (1.2) | delivery (31.3)
Preterm Preterm Preterm Spontaneous Abortion Abortion
delivery (3.4) delivery deliveries abortion (6.2) (37.5)
IUFD (3.4) (6.9) (17.9%); (12.8) IUFD (2.1) IUFD (9.8)
IUFD (3.5) IUFD (8.1)
Epidemiological | Not A (92.3) C (76.9) A (63.2) A (90.8) A (52.0) A (18.5)
history (%) mentioned B (58.8) E (46.1) B (15.8) B (36.0) C/D (22.2)
C (63.2) E (68.0) E (44.4)
D (50.0)
E (80.0)
F (60.0)

Notes: A, consumption of unpasteurized or infected dairy products or meat; B, stockbreeding or contact with animals; C, previous diagnosis in family members; D, previous
diagnosis in neighbors; E, low socioeconomic class or rural areas; F, not literate. TDetailed in Table 2.
Abbreviations: 2ME, 2-mercaptoethanol; BAB, blocking antibody titer; Coomb’s test, anti-human immunoglobulin test; IUFD, intrauterine fetal death; RBPT, rose bengal
plate agglutination test; SAT, serum agglutination test.

mimic other diseases. Although several studies are avail-
able regarding the clinical features of human brucellosis,'®
the clinical manifestations of brucellosis among pregnant
population and the geographical distribution are limited.
This is the first systematic scoping review characterizing
the clinical manifestations of pregnant women with human

brucellosis.

Of the 27 included studies, all the reported pregnant
women with brucellosis yield in this systemic review were
originally from Mediterranean countries, Asia, America
and the Nordic, this is consistent with another review.'’
In view of the fact that most of the included publications
were published after 2000, it can be speculated that bru-
cellosis remains epidemic and the pregnant women are at
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Table 2 Clinical Manifestations of Individual Case Reports of Brucellosis in Pregnant Women

Patient | Reference Age Country | Trimester | Clinical Diagnostic Duration of Obstetric
No. (Years) Manifestations Methods Delayed Outcomes
Diagnosis
I Sarram M (1974)%° | 35 Iran Second Fever, headache, SAT Not mentioned | Abortion
sweating, malaise, Blood culture
2 Sarram M (I974)30 25 Iran Second Joint pains SAT Not mentioned | Abortion
3 Sarram M (1974)%° | 17 Iran Second Muscle and bone SAT Not mentioned | Abortion
pains Blood culture
4 Sarram M (I974)30 25 Iran Second Joint pains SAT Not mentioned | Abortion
Blood culture
5 Sarram M (1974)* | 21 Iran Second Fever, sweating, joint | SAT Not mentioned | Abortion
pains Blood culture
6 Sarram M (1974)%° | 25 Iran Second Sweating, muscle, SAT Not mentioned | Abortion
joint pains
7 Schreyer (I980)25 35 Israel Second Fever, chills, malaise, Blood culture | Not mentioned | IUFD
nausea, lower
abdominal pains
8 Naveau (I983)3I 34 USA Second Anorexia, fatigue, CFT Not mentioned | Term
weight loss delivery
9 Gloeb (1994)** 24 USA Third Fever, shaking chills, SAT 8 days Preterm
night sweating, delivery
weakness, anorexia,
nausea, vomiting,
vague pain, upper
abdominal pain,
a non-productive
cough, hand tremors,
auditory
hallucinations
10 Dan (2001)* 34 China Third Fever, sweating, SAT 8 days Preterm
general joint pain to delivery
knee joint clear,
paroxysmal irregular
abdominal pain
I Dan (2001)* 27 China Second Fever, sweating, ELISA Not mentioned | IUFD
fatigue, general joints
and muscles pain,
insomnia
12 Jensenius (2008)34 33 Norway Third Fever, both breasts Blood culture | Not mentioned | Not
pain ELISA mentioned
13 Cebesoy (2009)*® | 21 Turkey First Fever, back pain SAT Not mentioned | Term
Blood culture delivery
(caesarean)
14 Karcaaltincaba 25 Turkey Second Fever, sweats, Bone Not mentioned | Term
(20I0)36 backache, malaise marrow delivery
culture
15 Karcaaltincaba 33 Turkey Second Fever, sweating, SAT Not mentioned | Abortion
(20I0)36 vaginal bleeding, Blood culture
rupture of the
membranes
(Continued)
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Table 2 (Continued).
Patient | Reference Age Country | Trimester | Clinical Diagnostic Duration of Obstetric
No. (Years) Manifestations Methods Delayed Outcomes
Diagnosis
16 Peker (2011)*7 19 Turkey Second Fever, malaise, Blood culture | Not mentioned | Abortion
hematuria, nausea,
membrane rupture
17 Ceylan (2012)*® 18 Turkey Third Malaise, anorexia, SAT 2 months Preterm
intermittent vomiting, delivery
vaginal bleeding
18 Bi (2013)* 28 China Third Left lower limb pain, RBPT Il days Preterm
fever, sweating, delivery
paroxysmal abdominal (caesarean
pain section)
19 Aydin (2013)* 27 Turkey Second Sweating, arthralgia, SAT Not mentioned | Preterm
oligohydramnios, delivery
premature rupture of
membranes
20 Li (2015)* 34 China First Fever, cough, vaginal Blood culture | Not mentioned | Abortion
bleeding
21 Fathassi (2016)*? 30 Tunisia Second Fever, myalgia, SAT Not mentioned | Term
arthralgia, asthenia, delivery
nausea, vomiting
22 Fathassi (2016)* 39 Tunisia Third Fever, pelvic pain SAT Not mentioned | Preterm
(uterine delivery
contractions),
membrane rupture
23 Agah (2016)* 29 Iran First Fever, chills, painless SAT 10 days Abortion
vaginal bleeding with 2ME
symptoms of partial
abortion
24 Agah (2016)* 31 Iran First Fever, chills, night SAT 7 days Abortion
sweating, low back 2ME
pain, vaginal bleeding
25 Agah (2016)* 36 Iran Second Shaking chills, day SAT Not mentioned | IUFD
time sweating, vaginal | 2ME
bleeding
26 Agah (2016)* 36 Iran Third Long-term backache, | SAT Not mentioned | Term
malaise, sweating 2ME delivery
27 Agah (2016)* 32 Iran Third Right shoulder pain, SAT 10 weeks Term
sweating 2ME delivery
28 Zhou (2017)* 26 China Third Fever, chills, sweating, | BAB Not mentioned | Preterm
asthenia delivery
(caesarean
section)
29 Zhou (2017)* 25 China Third Fever, sweating, BAB Not mentioned | Preterm
asthenia, vaginal delivery
bleeding with (caesarean
abdominal pain section)
30 Yang (2018)* 22 China Not Fever, vaginal SAT Not mentioned | Abortion
mentioned | bleeding, abdominal Blood culture
distension
(Continued)
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Table 2 (Continued).

Patient | Reference Age Country | Trimester | Clinical Diagnostic Duration of Obstetric
No. (Years) Manifestations Methods Delayed Outcomes
Diagnosis
31 Sabzevari (2018)* | 32 Iran Not Fever, severe Coomb’s test | Not mentioned | Term
mentioned | arthralgia, chilling, SAT delivery
sweating BAB (caesarean)
2ME

32 Zhao (2019)*7 26 China Third Hepatosplenomegaly, | Blood culture | Not mentioned | Preterm
weakness in lower PCR delivery
extremities and hip
joint pain, fever,
shortness of breath

33 Tian (2019)* 26 China Second Intermittent fever, SAT 5 months Preterm
right thigh and hip delivery
pain

Abbreviations: 2ME, 2-mercaptoethanol; BAB, blocking antibody titer; CFT, complement fixation test; Coomb’s test, anti-human immunoglobulin test; ELISA, enzyme-
linked immunosorbent assay; IUFD, intrauterine fetal death; PCR, polymerase chain reaction; RBPT, rose bengal plate agglutination test; SAT, serum agglutination test.

high risk of being encountered with brucellosis in these
areas. Furthermore, the incidence of pregnant women with
brucellosis was 1.5% in the study by Roushan et al,?
while another study showed that the incidence of pregnant
women with brucellosis was 20.6% in Iran,'* and much
higher than the extracted highest incidence (5.8%) of
brucellosis occurred in pregnant women in this review.
This may be explained by that incidence of human brucel-
losis was high during these years and there were signifi-
cant differences in the geographic distribution of
brucellosis in Iran.'**' Serum agglutination test (SAT)
was the most common laboratory test in the diagnosis of
brucellosis in the included studies, indicating its better
sensitivity or wider application compared with the culture
or PCR.*

Regarding the clinical manifestations, the pregnant
women with brucellosis presented as non-specific flu-like
symptoms, and this may cause a huge possibility of mis-
diagnosis or delayed diagnosis. A total of 36 clinical
manifestations were extracted from the included articles,
which could provide the clinicians and the public with
a clearer spectrum of the clinical manifestation of this
disease. The most common clinical manifestations of preg-
nant women with brucellosis were fever, joint pain/swel-
ling/arthralgia, and sweats, this is mostly consistent with
some systematic reviews recording the clinical manifesta-
tions of general human with brucellosis.'®'® What is worth
mentioning is that the percentage (36.3%) of patients who

had back pain among the pregnant women with brucellosis

was much higher than that (28.0%) in the general brucel-
losis patients,' and as pregnancy could be accompanied
with the symptoms such as sweating and back pain, the
clinical manifestations of brucellosis might be misrelated
to the common symptoms during pregnancy and resulted
in the delay of brucellosis diagnosis. The longest specu-
lated duration of delayed diagnosis was 5 months in the
present review, and considering the fact that only a few
case reports mentioned the detailed duration of delayed
diagnosis, it is hard to figure out the effect of misdiagnosis
or delayed diagnosis on the severity of the disease, and
further exploration is needed.

The most frequently involved body system was the
osteoarticular system, as joint pain was most reported,
the frequency was much higher than that in some other
studies about the general brucellosis patients in these
areas.'® Compared with another review about clinical
manifestations of brucellosis in the general population,'®
the proportions of signs occurred in the gastrointestinal
tract, respiratory, genitourinary, neurologic and cutaneous
system in this review were much lower. With the help of
the summarized wide spectrum of clinical manifestations
of human brucellosis during pregnancy in the present
review, brucellosis should be considered as a differential
diagnosis for sweats and fevers of unknown origin.

In addition, it is still controversial about whether bru-
cellosis can cause more serious obstetric outcomes in the
pregnant women than in the general people. It was found
that brucellosis might be associated with a high rate of
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abortion or preterm delivery in some articles.>** Of the
seven included case series, the study by Roushan et al
contributed the smallest number of patients while reported
the highest rate of spontaneous abortion (52.6%).2° The
included case series study by Kurdoglu et al indicated that
57.1% of the patients who presented vaginal bleeding had
an abortion, which was similar as the result from the
included individual case reports in the present systematic
scoping review; also, it was found that vaginal bleeding
was correlated highly with the pregnancy outcome with
statistical significance.”®> And Elshamy et al reported that
pregnant women with brucellosis were more likely to have
a spontaneous abortion than those pregnant women with-
out brucellosis'®; however, others did not find any correla-
tion between antibody titer and pregnancy outcomes.”> As
for the treatment, it was reported that among the 13 preg-
nant brucellosis cases treated with cotrimoxazole plus
rifampin, 30.8% had spontaneous abortion.”” However,
another study reported that antepartum antimicrobial ther-
apy with cotrimoxazole or cotrimoxazole/rifampin was
protective against spontaneous abortion, 10.0% of the 40
treated patients had spontaneous abortion or fetal death.’

Most of the included pregnant brucellosis patients were
young or middle-aged, and it was obvious that the consump-
tion of cheese or unpasteurized dairy products and stock-
breeding might be the two significant risk factors of being
infected with brucellosis for pregnant women, and most
patients came from rural or low socioeconomic areas con-
fessed that there had been one or more person already diag-
nosed as brucellosis in their family or neighbors.>® This
might be attributed to the fact that family members had
similar living and eating habits. It could also be speculated
that the distribution of human brucellosis could be affected
by the condition of poverty, educational level and occupation
distribution of the population, which could be supported by
the conclusion that the awareness and knowledge of brucel-
losis was insufficient in Asia and Africa.?

A better understanding of the potential drivers, socio-
economic predictors of human brucellosis and the disease
characteristics of some specific populations is crucial to
the adjustment of brucellosis control strategies and the
allocation of health resources.?”*® From the above,
a practical and cost-effective screening test might be help-
ful to identify brucellosis among family members of
patients with brucellosis. And in order to prevent brucel-
losis for pregnant women, it was recommended that RBPT
could be used as a screening test, also, the universal health
education and successful animal brucellosis control or

eradication programs would be the effective ways to pre-
vent human brucellosis in endemic areas.*’

The present systematic scoping review and analysis of
case reports and case series had certain limitations. First,
only a few case series focused on the clinical manifesta-
tions about pregnant women with brucellosis, especially
focused on the differences of clinical manifestations
between the pregnant women and other population. More
detailed explorations into the differences between preg-
nant women with brucellosis and the general brucellosis
patients could be conducted. Second, the spectrum of
clinical manifestations of brucellosis in pregnant women
remains incomplete, many complications in various body
systems were not mentioned in the included articles. Thus,
we suggest that the researchers can divide the clinical
manifestations of brucellosis into general symptoms/
signs and localized body system complications when
they conduct the descriptive study of brucellosis case
report or case series in the future; this might contribute
clinical manifestation

to the clearer spectrum of

brucellosis.

Conclusion

This systematic scoping review summarized the wide
spectrum of clinical manifestations of human brucellosis
in pregnancy. These various clinical manifestations would
allow a better and more complete understanding of this
disease for health-care providers, provide evidence for
timely diagnosis, adequate therapy and better prevention,
and might reduce doctors’ misdiagnoses.
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