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Abstract

Introduction: This study aims to evaluate the demographic characteristics, clinical manifestations, laboratory findings, radiological
features, and the relationship between brucella capture titers and blood culture positivity in patients followed up due to brucellosis.

Methods: The medical records of 214 patients diagnosed with brucellosis, who were followed up at the infectious diseases clinic
and/or outpatient clinic between January 2017 and December 2018, were retrospectively reviewed. Demographic and clinical
characteristics of 118 included patients were recorded. Brucella capture tests and blood cultures were processed at bacteriology
department of Dicle University Hospital Laboratory.

Results: The mean age of the patients was 39.54+17.123 years. Fifty percent of the patients were male and 58.5% of the patients
resided in rural areas. The most common complaints at presentation were fever (89%) and bone-joint pain (73.7%). The most frequent
physical examination findings were fever (89%) and tenderness in bones and joints (73.7%). Elevated erythrocyte sedimentation rate
was observed in 29.6% of patients, while elevated c-reactive protein levels were seen in 55.9% of the patients. The two most common
hematological findings at the time of diagnosis were anemia with 45.8% and lymphomonocytosis with 26.3%. A statistically significant
disparity was observed in the incidence of complications among patients displaying hematological manifestations, including anemia,
leukopenia, and thrombocytopenia, associated with brucellosis (p<0.05). The most commonly encountered organ involvements were
sacroiliitis, with a prevalence of 31.4%, and splenomegaly, noted in 25.4% of cases. Among the patient cohort, disease reporting was
documented in 59.3% of instances. The reporting rate was notably higher at the infectious diseases clinic, accounting for 64.7% of
cases, whereas non-infectious clinics exhibited a lower reporting rate of 25%. Blood cultures were taken from 56 of 118 patients
followed up due to brucellosis and growth was detected in 30 of them. All of the microorganisms grown were determined to be B.
Melitensis. Notably, 62.5% of patients with a brucella capture titer 21/ 1280 and 31.25% of those with titers <1/ 1280 exhibited
growth in blood cultures. There was a statistically significant correlation between the elevation of brucella capture titers among
patients, ranging from 1/320 to 1/5120, and an increased likelihood of detecting brucella bacteria through blood culture (p<0.05).

Conclusion: This study revealed a correlation between higher brucella capture titers and blood culture positivity. In addition, markers
such as anemia, leukopenia, and thrombocytopenia were associated with an increased risk of complications, emphasizing their
importance as prognostic indicators.
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Bruselloz Tanis1 Alan Hastalarin Klinik, Laboratuvar ve Epidemiyolojik Ozellikleri: Kapsamh
Bir Analiz

0z
Giris: Bu calismada bruselloz nedeniyle takip edilen hastalarin demografik 6zellikleri, klinik, laboratuvar, radyolojik bulgular1 ve
brusella capture titresi ile kan kiiltiir pozitifligi arasindaki iliskinin de degerlendirilmesi amaglanmistir.

Metod: Ocak 2017-aralik 2018 tarihleri arasinda enfeksiyon hastaliklar1 klinik ve /veya polikliniklerinde izlenen bruselloz tanisi alan
214 hastanin tibbi kayitlari retrospektif olarak incelendi. Dahil edilen 118 hastanin demografik ve klinik dzellikleri kaydedildi. Brucella
capture testleri ve kan kiiltiirleri Dicle Universite Hastanesi Laboratuvari bakteriyoloji béliimiinde degerlendirildi.

Bulgular: Hastalarin yas ortalamasi 39.54+17.123 olarak saptandi. Hastalarin %50’si erkek olup, %58,5’i kirsal alanda yasiyordu.
Basvuru aninda en sik iki sikayetin %89 ile ates, %73,7 ile kemik-eklem agris1 oldugu izlendi. Hastalarinin tani anindaki en sik iki fizik
muayene bulgusu %89 ile ates %73,7 ile kemik ve eklemlerde hassasiyet olarak izlendi. Eritrosit sedimentasyon hiz1 yiiksekligi
hastalarin %29,6’s1nda, c-reaktif protein yiiksekligi ise hastalarin %55,9’unda izlendi. Tan1 aninda en sik iki hematolojik bulgu %45,8
ile anemi %26,3 ile lenfomonositoz olarak izlendi. Bruselloza bagh anemi, I6kopeni ve trombositopeni dahil olmak lizere hematolojik
belirtiler gosteren hastalar arasinda komplikasyonlarin insidansinda istatistiksel olarak anlamli bir farklilik gézlendi (p<0.05). En sik
goriilen iki tutulum %31,4 ile sakroileit, %25,4 ile splenomegali olarak izlendi. Bruselloz nedeniyle takipli 118 hastanin 56’sindan kan
kiiltiirii alindig1 ve bunlardan 30’unda iireme oldugu saptandi. Ureyen mikroorganizmalarin tamaminin B. Melitensis oldugu tespit
edildi. Brusella capture titresi 21280 olan hastalarin %62,5'inde; <1280 olan hastalarin %31,25’inde kan kiiltiiriinde tireme oldugu
izlenmistir. Hastalarin brusella capture titresi yiikseldik¢e (1/320 den 1/5120’ye dogru gidildikce) kan kiiltiiriinde brusella bakterisini
izole etme oraninda istatiksel olarak anlaml bir fark saptandi (p<0.05).

Sonug: Bu ¢alisma, yiiksek brusella capture titreleri ile kan kiiltiirii pozitifligi arasinda bir korelasyon ortaya koydu. Ek olarak, anemi,
l6kopeni ve trombositopeni gibi belirtecler, komplikasyon riskinin artmasiyla iliskilendirildi ve bunlarin prognostik géstergeler olarak
6nemi vurgulandi.

Anahtar kelimeler: brusella capture, kan kiiltiirti, komplikasyon.

INTRODUCTION

Brucellosis, a significant zoonotic disease with
global public health importance, while not
highly fatal, can impact a substantial number of
individuals annually and lead to workforce
productivity loss. Moreover, the disease can
result in considerable economic losses due to
factors such as abortion, infertility, premature
birth, animal deaths, and reduced milk
production in animals. The spread of brucellosis
to specific regions is closely associated with
local livestock activities. It is observed in
various parts of the world, including the
Mediterranean Basin, Arabian and Indian
Peninsulas, Mexico, Central and South

transmitted to humans through direct contact
with infected animals, consumption of
unpasteurized dairy products, or inhalation of
contaminated droplets. The disease can affect
multiple organs and systems within the human
body, presenting with a range of symptoms.
While the onset of brucellosis can be silent or
acute, symptoms typically emerge 2-4 weeks
after inoculation. Depending on the duration of
symptoms, brucellosis is classified as acute (<8
weeks), subacute (8-52 weeks), or chronic (>1
year). The disease can also manifest as focal or
localized organ involvement#>.

Definitive diagnosis of brucellosis is established
through culture. Depending on complications,

Americal2. In Turkey, the highest incidence is
reported in the Southeastern Anatolia, Eastern
Anatolia, and Central Anatolia regions3.

Brucellosis is a zoonotic disease characterized
by a fluctuating fever pattern with chills,
sweating, and musculoskeletal pain. It can be

clinical course, and patient condition, suitable
materials for culture include blood, urine, joint
fluid, cerebrospinal fluid, lymph node aspirate,
abscess material, other body fluids, and tissues.
The yield of blood culture ranges between 15%
and 70% depending on the method used and the
incubation period. Blood culture exhibits good
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sensitivity for B. melitensis, while sensitivity for
B. abortus and B. suis is relatively lower. Due to
their facultative intracellular nature, Brucella
species have higher culture yield in bone

marrow cultures compared to blood cultures!4-
6

Brucellosis treatment entails various regimens,
although optimal duration and regimen for
relapses, chronic, and complicated cases remain
uncertain. The treatment consists of antibiotic
therapy, rest, symptomatic and supportive care.
Bed rest is advised until fever subsides. Acutely
severe brucellosis cases should be treated in a
hospital setting3’.

Given the non-specific nature of symptoms and
their resemblance to other diseases, the
patient's history holds paramount importance
in brucellosis diagnosis. This study aims to
examine demographic and clinical
characteristics, laboratory and radiological
findings, treatment combinations, and the
relationship between complicated cases and
relevant parameters in patients with
brucellosis. Additionally, the study aims to
assess the correlation between Brucella capture
titers and positive blood cultures.

METHODS

This retrospective observational study was
conducted between January 2018 and
December 2019, focusing on 214 patients
diagnosed with brucellosis who were
monitored at the department of infectious
diseases inpatient and/or outpatient clinic.
Patients who were not continuing their
treatment at Dicle University Medical Faculty
Hospital and those under the age of 18 were
excluded from the study. The study
encompassed variables such as age, gender,
medical history of chronic diseases, place of
residence, fever, arthralgia, night sweats,
nausea-vomiting, hemoglobin level, white blood
cell count, presence of lymphomonocytosis,
platelet count, Erythrocyte sedimentation rate

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (4) : 461-469

(ESR), C-reactive protein (CRP), brucella
capture titer, presence of growth in blood
culture, treatment regimens employed,
relapses, complications (hepatomegaly,
splenomegaly, epididymo-orchitis, sacroiliitis,
spondylodiscitis, sepsis, neurobrucellosis, bone
marrow suppression), whether consultation
was provided, and the pregnancy outcomes of
individuals who contracted brucellosis during
pregnancy.

Patient information for those who were
hospitalized and followed up at the clinic was
extracted by scanning patient files from the
hospital's computer operating system and
clinical file archive. Data for patients followed
up as outpatients were obtained by examining

outpatient clinic follow-up forms and
laboratory test results recorded in the hospital's
computer operating system. Abdominal

ultrasonography was performed on patients
with hepatomegaly and/or elevated liver
enzymes and/or pancytopenia detected during
physical examination. Direct X-rays and
contrast-enhanced magnetic resonance imaging
(MRI) reports were reviewed for patients as
indicated. For patients with detected murmurs
during cardiac examination or prolonged fever,
echocardiography reports were assessed for
infective endocarditis. Contrast-enhanced brain
Magnetic Resonance Imaging reports were
reviewed for patients with prolonged headache,
persistent nausea-vomiting, or central nervous
system symptoms, and the results of lumbar
puncture with cerebrospinal fluid sampling
were examined.

The data were analyzed using the SPSS version
24 statistical software package. Categorical
measurements were summarized as numbers
and percentages, while continuous
measurements were summarized as means and
standard deviations (with minimum-maximum
values where necessary). The Chi-square test
was applied for comparing non-numerical
variables. Non-parametric tests were utilized
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for comparing binary variables with numerical
data. The obtained results were evaluated at a
significance level of 95% (p<0.05).

Ethical approval for the study was obtained
from the Ethics Committee of Dicle University
Medical Faculty under protocol number 289 on
February 6, 2020.

RESULTS

A total of 118 patients were included in the
study, of which 59 (50%) were male. The
patients' ages ranged from 17 to 84 years, with
a mean age of 39.54 * 17.1 years. Among the
patients, 69 (58.5%) resided in rural areas, and
23 (19.5%) had a history of chronic diseases. It
was determined that 31 (26.2%) of the patients
had relapsing cases at their initial presentation.

Table 1 displays  the demographic
characteristics of the 31 patients who were
assessed as relapse-brucellosis cases at the time
of hospital admission. While some numerical
differences were observed in the results, no
statistically significant differences were found.

Table I: Demographic Characteristics of Patients
Presenting with Relapsed Brucellosis

Recurrence Recurrence
Yes (n) No (n) P
Gender
Male |12 47
Female |19 40 0.134
The place of
residence
Town center 14 35 0.396
17 52
Rural al
Chronic
disease
8 15
Yes 23 72 0.467
No

The most common complaint at the time of
presentation was fever, accounting for 89% of
cases, followed by bone-joint pain at 73.7%. The
frequencies of complaints are shown in Table 2.

Table II: Complaints of Patients at the Time of
Application to the Hospital

Complaints n=118 n (%)

Fever 105 (89)

Bone-joint pain 87(73.7)

Night sweating 69(58.5)
Nausea-vomiting 38 (32.2)

Headache 2.7

The most common physical examination finding
at the time of diagnosis was fever (89%),
followed by tenderness and/or limited
movement in bones and joints (87%). The
frequencies of physical examination findings
are presented in Table 3.

Table lll: Physical Examination Findings of the Patients
at the Time of Diagnosis

Physical examination finding

n (%)
n=118
Fever 105 (89)
Tenderness in Bones and Joints 87 (73.7)
Splenomegaly 30 (25.4)
Hepatomegaly 29 (24.6)
Murmur in the Heart 1(0.8)

Among the hematological findings, anemia was
the most commonly observed, affecting 54.8%

of the patients. This was followed by
lymphomonocytosis (26.3%),
thrombocytopenia  (16.1%), leukocytosis
(12.7%), leukopenia (10.2%), and

thrombocytosis (0.8%).

Blood cultures were taken from 56 of 118
patients followed up due to brucellosis, and
growth was detected in 30 of them. All of the
microorganisms grown were determined to be
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B. Melitensis. Surprisingly, B. melitensis was
grown in the pleural culture of a 44-year-old
male patient who was followed up for
empyema. Additionally, among patients with
brucella capture titers=21/1280, growth was
observed in blood culture for 62.5%, while
among patients with titers below 1/1280,
growth was observed in 31.25%. Furthermore,
a statistically significant correlation was found
between increasing brucella capture titers
(from 1/320 to 1/5120) and the isolation rate
of brucella bacteria in blood culture (p<0.05)
(Table 4).

Table IV: Brucella-Capture Titers and Positivity in
Culture of Patients

Brusella- N
Capture
320 3
640 2
Pozitif  brucella 1280 6
culture 2560 6
5120 13
Total 30
320 5
640 6
Negative brucella 1280 4
culture 2560 )
5120 3
Total 26
Brucella- Brucella-capture
capture 21280 |<1280
n(%) n(%)
Pozitif b Il
OzIIT -~ BIUCENa ) 55 (62.5) 5 (31.25)
culture
Negative b 1l
egative brucelial 15 (375 11 (68.75)
culture

Sacroiliitis was the most common complication
observed (31.4%), followed by splenomegaly
(25.6%). The frequencies of complications are
presented in Table 5.
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Table V: Complications in Patients Follow-up for
Brucellosis

Complications n (%)
Sacroiliitis 37 (31.4)
Splenomegaly 30 (25.4)
Hepatomegaly 29 (24.6)
Bone marrow suppression 21 (17.7)
Spondylodiscitis 17 (14,4)
EplldldymOOI’ChItIS (59 male 7 (23.6)
patients)

Osteomyelitis 7 (5.9)
Sepsis 7 (5.9)
Neurobrucellosis 2.7
Endocarditis 1(0.8)
Pleural effusion 1(0.8)

An examination of the relationship between
patients' demographic and hematological
characteristics and the development of
complications (Table 6) revealed a statistically
significant correlation between the presence of
anemia, leukopenia, thrombocytopenia, and the
occurrence of complications (p<0.05).

Table VI: Demographic and Hematological Findings of
Patients with Complications

Complication Complication
es (n= sayl) no P
y (n=sayi)
Gender
Male 42 17
Female 41 18 0.840
The place of
residence
Town center 30 19 0.068
53 16
Rural
Chronic disease
Yes 19 4
No 64 31 0.151
Anemia
Yes 44 10 0.015
No 39 25
leukopenia
Yes 12 0 0.018
No 71 35
Lymphmonocytosis
Yes 22 9
No 61 26 0.929
Thrombocytopenia
Yes 19 0
No 64 35 0.002
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Table 7 outlines the treatment regimens
administered to patients followed up for
brucellosis at our hospital. The most commonly
used combination was doxycycline + rifampicin
(54.2%), followed by  rifampicin  +
trimethoprim/sulfamethoxazole = (TMP-SMX)
(8.5%) and doxycycline + rifampicin + TMP-
SMX. Treatment regimens were chosen based
on factors such as local involvement, age, drug
allergies, interactions with medications taken
for comorbid conditions, and pregnancy status.

Table VII: Antibiotherapy Combinations of Patients
Follow-up for Brucellosis

Count |Frequency
Treatment

(n) (%)
Tetradox+Rifampicin 64 54.2
Rifampicin+ TMP-SMX 10 8.5
Tetradox+Rifampicin+TMP-SMX 10 8.5
Tetradox+Streptomycin 9 7.6
Tetradox+Rifampicin+Streptomycin |6 5.1
Tetradox+TMP-SMX 2 1.7
Rifampicin+Tetradox+Gentamicin 4 3.4
Tetradox+Rifampicin+Ceftriaxone 3 2.5
Tetradox+Rifampicin+Ciprofloxacin |3 2.5
Tetradox+TMP-SMX+Streptomycin |2 1.7
Tetradox+Ceftriaxone+TMP-SMX 1 0.8
Ciprofloxacin+TMP-SMX+Tetradox |1 0.8
Ceftriaxone + Rifampicin 1 0.8
Streptomycin + Rifampicin 1 0.8
Rifampicin+TMP+SMX+Ceftriaxone |1 0.8
Total 118 100.0

In consideration of the diverse organ systems
affected by brucellosis, variations in the clinical
departments attended by patients are plausible.
The investigation revealed that the majority of
participants (102 patients, 86.4%) sought

medical attention at the infectious diseases unit
during their initial visit. Eight patients sought
care at the internal medicine department, five
patients at the physical therapy-rehabilitation
department, while one patient each presented
to the urology, obstetrics, and psychiatry clinics.

As per the health regulations of our nation,
mandatory reporting of brucellosis cases is
enforced. In our research, 70 individuals (59.3%
of the total) were subjected to reporting. Among
them, 66 cases originated from the infectious
diseases clinics (66/102, 64.7%), while the
remaining four cases were reported from non-
infectious diseases departments (4/16, 25%).

DISCUSSION

Brucellosis, caused by various species of the
Brucella genus, remains a significant public
health concern in many parts of the world. In
this retrospective observational study, we
aimed to elucidate several aspects of
brucellosis, including clinical presentations,
diagnostic approaches, treatment regimens, and
associated complications. This study also aimed
to reveal the relationship between brucella
capture titers and blood culture positivity.

Although brucellosis is more common in males
due to occupational exposure in regions where
brucellosis is not endemic; there is no gender
difference in regions where the disease is
endemicl01l, No significant difference was
observed in terms of gender in studies
conducted in our country!2. In this study, 50%
of the patients were male, which was
compatible with the gender data in other
studies.

According to the literature, the most common
complaints of brucellosis were reported as fever
(46.7-95%), fatigue (18.2-97.5%), sweating
(8.6-91%), night sweats (18.9-81%), joint pain
(20.4-85.6%) and headache (7-64%)381315-26,
In this study, fever was found in 89%, bone-joint
pain in 73.7%, night sweats in 58.5%, nausea-
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vomiting in 32.2%, and headache in 1.7% of the
patients.

In the literature, various ranges of percentages
have been reported for specific physical
examination  findings  associated = with
brucellosis, including fever (28.8-91.3%),
arthritis (5.7-85%), hepatomegaly (5.3-55%),
splenomegaly (9.6-44.1%), and murmur (2-
21.1%)81113-17,19-21,24-27 [ this study, physical
examination findings included fever in 89% of
the patients, tenderness in bones and joints in
73.7%, splenomegaly in 25.4%, hepatomegaly
in 24.6%, and heart murmur in 0.8%.

In the studies under examination, the growth
rate in blood cultures ranged from 7% to 72.5%
8918272930 n the present study, the rate of
positive growth in blood culture was observed
to be 53.5%. Among patients with brucella
capture titers =2 1/1280, growth was observed
in blood culture for 62.5%. Furthermore, as the
Brucella capture titer increased (ranging from
1/320 to 1/5120), a statistically significant
difference emerged in the rate of successful
isolation of Brucella bacteria from blood
cultures (p=0.014). Patients with higher
Brucella capture titers showed a heightened
likelihood of successful bacterial isolation in
blood cultures. This observation underscores
the potential utility of brucella capture titers as
a predictive tool for positive blood culture
results. While this study makes a significant
contribution to the literature by revealing the
relationship between high brucella capture titer
and bacteremia, more studies are needed to
reveal its effect on clinical outcome.

Complications associated with brucellosis, as
documented in the literature, encompass
osteoarticular complications (17.3%-69%),
hematological complications (1.7%-46.6%),
hepatic complications (2.7%-33.3%),
genitourinary complications (1%-20%),
neurological complications (10%), cutaneous
complications (2%-6%), and infrequently
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occurring cardiac and

complications5.7.13-17.26-36,

respiratory

In the current study, the prevalence of
complications was as follows: 31.7% of patients
exhibited sacroiliitis, 23.6% had genitourinary
complications, 17.7% experienced
hematological complications, 14.4% presented
with  spondylodiscitis, 5.9%  displayed
osteomyelitis, and 1.7% had neurological
complications. Interestingly, no cutaneous
complications were identified, while cardiac
complications (pleural effusion) were observed
in 0.8% of patients. Furthermore, it is
noteworthy that a 56-year-old female patient
succumbed to brucella-associated sepsis.

Demographic factors such as gender, place of
residence, and history of chronic disease, along
with hematological characteristics including
anemia, leukopenia, thrombocytopenia, and
lymphomonocytosis, were examined in patients
who experienced complications. The significant
relationship between the presence of
hematological abnormalities (anemia,
leukopenia, thrombocytopenia) and the
occurrence of complications suggests a
potential association between disease severity
and the development of complications. Based on
these findings, it may be advisable to closely
monitor patients exhibiting anemia, leukopenia,
and thrombocytopenia.

The primary limitations of this study are its
single-center nature, its inclusion of exclusively
adult patients, and its retrospective design.

In conclusion, this study contributes to the
comprehensive understanding of brucellosis,
encompassing various aspects of its clinical
presentation, diagnosis, and treatment. The

observations pertaining to clinical
manifestations, hematological abnormalities,
microbiological aspects, and treatment

regimens enhance our knowledge of this
complex zoonotic disease.
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Due to the diverse range of symptoms and
presentations, brucellosis should be considered
in the differential diagnosis of all patients
exhibiting nonspecific signs of infection. As
patients frequently seek initial care from clinics
outside the field of infectious diseases, it
becomes crucial to ensure that all physicians
possess current and comprehensive knowledge
of brucellosis. This can be achieved through
regular training sessions that establish
standardized diagnostic and treatment
protocols. Further research is warranted to
elucidate the underlying mechanisms of
complications, ultimately contributing to
improved management strategies and patient
outcomes.
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of Dicle University Medical Faculty under protocol
number 289 on February 6, 2020.

Conflict of Interest: The authors declared no
conflicts of interest.

Financial Disclosure: The authors declared that
this study has received no financial support.

REFERENCES

1. Altan N. Bruselloz epidemiyolojisi.1.Ulusal
infeksiyon Hastaliklar1 Kongre Kitabi. izmir, 20-23
Nisan 1987:179-85.

2. Madkour MM. Bruselloz. istanbul: Nobel Tip
Kitabevleri, 2008.

3. Kaya S. Brucellos ve Tedavi Sorunu Infeksiyon
Dergisi (Turkish Journal of Infection). 20 (3): 227-
230.2006.

4. Yumruk Z. Brucella Tirleri. In: Willke Topcu A,
Soyletir G, Doganay M, Eds. Infeksiyon Hastaliklar
ve Mikrobiyolojisi. Ankara: Nobel Tip Kitabevleri.
2017:1956-61.

5. Doganay M, Alp Mese E. Bruselloz. In: Willke
Topgu A, Soyletir G, Doganay M, Eds. Infeksiyon
Hastaliklar1 ve Mikrobiyolojisi. 4. Baski, Ankara:
Nobel Tip Kitabevleri. 2017:863-72.

6. Baysal B. Brucella. In: Mutlu G, Imir T, Cengiz AT,
et al. Temel ve Klinik Mikrobiyoloji. . Ankara: Giines
Kitabevi. 1999:571-7.

7. Ural O. Bruselloz: Ozel vakalarda tedavi sorunlari.
Klimik Dergisi. 2005; 18(1):106-8.

8. Mantur BG, AKkki AS, Mangalgi SS, et al. Childhood
brusellozis-a microbiological, epidemiological and
clinical study. ] Trop Pediatr. 2004; 50:153-7.

9. Ataman-Hatipoglu C, Kinikli S, Ttlek N, ve ark. Bir
egitim hastanesinin infeksiyon hastaliklar ve klinik
mikrobiyoloji kliniginde izlenen 202 bruselloz
olgusunun epidemiyolojik verilerinin irdelenmesi.
Klimik Dergisi. 2005; 18(3):94-8.

10. Edward ]Y. Brucella species. In: Mandell GL,
Douglas RG, Bennet JE, (Editors). Principles and
Practice of Infectious Diseases. 7th Edition,
Philedelphia: Churchill Livingstone. 2010: 2921-5.

11. Young EJ. An overview of human brusellozis. Clin
Infect Dis. 1995; 21:283-90.

12. Tasova Y., N. Saltoglu G. Sahin And H. S. Aksu.
Osteoarthricular Involvement Of Brucellosis In
Turkey. Clin. Rheumatol. 18:214-219. 1999.

13. Girsoy B, Tekin-Koruk S, Sirmatel F, Karaagag L.
Bruselloz: 140 Olgunun Degerlendirilmesi. Klimik
Dergisi. 2008, 21: 101-104. 97.

14. Tansel O, Yavuz M, Kuloglu F, Akata F. Trakya
Universitesi Hastanesi'ne basvuran 40 bruselloz

olgusunun degerlendirilmesi. Infeksiyon Dergisi
(Turk ] Infect.). 2003; 17(1):1-4.

15. Sacar S, Cenger Hircin D, Toprak S, Demir M,
Turgut H. Otuz bruselloz olgusunun klinik
degerlendirilmesi. Infeksiyon Dergisi (Turk ] Infect.)
2008; 22(1):11-4.

16. Gul CH, Coskun 0, TurhanV, ve ark Bruselloz:140
olgunun geriye doniik olarak irdelenmesi. TSK
Koruyucu Hekimlik Biilteni. 2007; 6(4):249-52.

17. Ertek M, Yazg1 H, Kadanali A, Ozden K, Tagyaran
MA. Complications of Brucella Infection among

adults: An 18 year retrospective evaluation. Turk |
Med Sci. 2006; 36(6):377-81.

18. Cagatay AA, Kiiglikoglu S, Berk H, et al. Otuz alt1
bruselloz olgusunun degerlendirilmesi. Klimik
Dergisi. 2002; 15(1):19-21.

468



19. Palanduz A, Telhan L, Kadioglu LE, Erdem E,
Oztiirk AO. Cocukluk ¢aginda bruselloz:43 olgunun
degerlendirilmesi. Cocuk Enf Derg. 2007; 1:139-42.

20. Shaalan MA, Memish ZA, Mahmoud SA, et al.
Brusellozis in children: clinical observations in 115
cases. Int ] Infec Dis. 2002; 6:182-186.

21. Galanakis E, Bourantas KL, Leveidiotou S,
Lapatsanis PD. Childhood brusellozis in North-
western Greece: a retrospective analysis. Eur ]
Pediatr. 1996; 155:1-6.

22. Geyik MF, Kokoglu OF, Hosoglu S, Ayaz C.
Brusellozlu 154 hastanin degerlendirilmesi. Dicle
Tip Dergisi (Journal of Dicle Medical School). 2002;
29(1):23-9.

23. Tanir G, Tufekci SB, Tuygun N. Presentation,
complication, and treatment outcome of brusellozis
in Turkish children. Pediatrics International. 2009;
51:114-9.

24. Bulut IK, Bulut MO, Biiyiikayhan D, ve ark.
Cocukluk ¢aginda bruselloz: Takip edilen olgularin
incelenmesi. C. U. Tip Fakiiltesi Dergisi. 2005;
27(4):133-6.

25. Ertek M, Yazgi H, Kadanal A, Ozden K, Tasyaran
MA. Complications of Brucella Infection among

adults: An 18 year retrospective evaluation. Turk |
Med Sci. 2006; 36(6):377-81.

26. Yiice A, Alp-Cavus S. Tiirkiye’de Bruselloz: Genel
bakis Klimik Dergisi. 2006; 19(3):87-97

27.Buzgan T, Karahocagil MK, Irmak H, et al. Clinical
manifestations and complications in 1028 cases of
brusellozis: a retrospective evaluation and review of
the literature. Int ] Infect Dis. 2010; 14:469-78.

28. Kaya O, Akcam FZ, Avsar K, Tigh A, Yayl G.
Bruselloz:75 olgunun klinik ve laboratuvar

Dicle Tip Dergisi / Dicle Med ] (2023) 50 (4) : 461-469

verilerinin degerlendirilmesi. Turkiye Klinikleri ]
Med Sci. 2006; 26:623-9.

29. Gir A, Geyik MF, Dikici B, et al. Complications of
brusellozis in different age groups: A study of 283
cases in Southeastern Anatolia of Turkey. Yonsei
Medical Journal. 2003; 44(1):33-44.

30 Kaya S. 44 Bruselloz olgusunun
degerlendirilmesi. Klimik Dergisi. 2007; 20(1):17-9.

31.Gul HC,, Erdem H. Brucella species, In: Bennett JE,
Dolin R, Blaser JM: (eds), Principles and Practice of
Infectious Diseases. 9th ed. Philadelphia, 2019; 2:
2753-7.

32. Erdem H, Elaldi N, Batirel A, et al. Comparison of
brucellar and tuberculous spondylodiscitis patients:
results of the multicenter “backbone-1 study. Spine
J. 2015;15:2509-17.

33. Erdem H, Elaldi N, Ak O, et al. Genitourinary
brucellosis: results of a multicentric study. Clin
Microbiol Infect. 2014;20:0847-53.

34. Bosilkovski M, Krteva L, Dimzova M, Kondova 1.
Brucellosis in 418 patients from the Balkan
Peninsula: exposure-related differences in clinical
manifestations, laboratory test results, and therapy
outcome. Int ] Infect Dis. 2007;11:342-7.

35. Ariza ], Servitje O, Pallarés R, et al. Characteristic
cutaneous lesions in patients with brucellosis. Arch
Dermatol. 1989;125:380-3.

36. Calik S, Gokengin AD. Human brucellosis in
Turkey: a review of the literature between 1990 and
2009. Turk ] Med Sci. 2011;41:549-55.

37. Schey KL, Luther JM, Rose KL Human brucellosis
and adverse pregnancy outcomes. 2016; 3: 1-21.

469



	INTRODUCTION

