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Abstract

Background: Brucellosis as a zoonotic disease is controlled in many developed countries though it still remains endemic in the
majority of Middle Eastern and developing countries.
Objectives: The purpose of this study was to identify the demographic features, clinical manifestations, and laboratory tests of
patients diagnosed with brucellosis in Ghazvin province of Iran.
Methods: In this cross-sectional study, medical records of 83 cases with brucellosis (54 males and 29 females) over a 3-year period
(from June, 2012 to June, 2015) were reviewed, retrospectively. Demographic features, clinical signs and symptoms, hematologic
findings, and liver enzyme level were derived from the patients’ medical record.
Results: The mean age of cases was 42.5±18.3 years. Constitutional symptoms, which were noted in 45 (54%) cases, were the most
common symptom of the disease. Clinical manifestations, including Sacroileitis, arthritis, and epididymo-orchitis were seen in 20
(24.1%), 10 (12%), and 7 (8.4%) cases, respectively. One case of Endocarditis (1.2%) was noted. Anemia as the most frequent blood abnor-
mality was seen in 44 (53%) cases. Leukopenia and leukocytosis were noted in 17 (20.5%) and 9 (10.8%) patients, respectively. Throm-
bocytopenia and thrombocytosis were detected in 26 (31.3%) and 3 (3.6%) of the patients, respectively. Bicytopenia and pancytopenia
were revealed in 9 (10.8%) and 11 (13.3%) cases, respectively. Elevated level of liver enzymes, including alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and alkaline phosphatase (ALP) were detected in 29 (34.9), 37 (44.6), and 51 (61.5) patients, respec-
tively.
Conclusions: Brucellosis could affect every organ system of the human body. Variable manifestations and laboratory findings of
brucellosis must be kept in mind, especially in endemic areas.

Keywords: Brucellosis, Signs and Symptoms, Hematological Tests

1. Background

Brucellosis is a common disease in humans and ani-
mals. It could be transmitted from infected animals to hu-
mans, directly by contact or indirectly, by the use of unpas-
teurized dairy products or uncooked meat (1).

Brucellosis is a systemic infection. Among the 4 species
responsible for most human brucellosis, Brucellamelitensis
remains the principle cause of human brucellosis, world-
wide (2). The incubation period of the disease is usually
between 7 days to 3 months. Although human brucellosis
is categorized as acute (< 2 months), subacute (2 to 12
months), and chronic (> 1 year), some authors have con-
sidered this classical categorization to be of limited clini-
cal interest (3).

Clinical and laboratory features of brucellosis vary
widely thus clinical diagnosis for an unfamiliar physician

is challenging. The more prevalent clinical signs and symp-
toms of the disease, include fever, chills, fatigue, arthral-
gia, sweating, and weight loss. Furthermore, reticuloen-
dothelial involvement, hepatomegaly, splenomegaly, lym-
phadenopaty, and bone marrow suppression may occur
(4). Hematological abnormalities of brucellosis, includ-
ing anemia, leukopenia, and thrombocytopenia may occur
during the course of the disease (5). Liver, as the major or-
gan of the reticuloendothelial system, is involved in most
cases of brucellosis yet liver function tests are either nor-
mal or mildly elevated (6).

The diagnosis of brucellosis is usually based on poten-
tial exposure, manifestations of the disease, and support-
ive laboratory findings. Worldwide, the most popular di-
agnostic tool for brucellosis is standard tube agglutination
(STA), which was developed by Wright and colleague. Stan-
dard tube agglutination measures the total quantity of ag-
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glutinating antibodies (IgM and IgG). Titers of STA above
1:160 are considered diagnostic (7).

Although brucellosis has been controlled in many de-
veloped countries, it still remains endemic in some devel-
oping countries. The Middle East is the most endemic re-
gion for brucellosis, worldwide. As a Middle Eastern coun-
try, Iran is ranked 6th, regarding the incidence of human
brucellosis (8). The prevalence of brucellosis in Iran varies
in each province. It has been claimed that the prevalence
of brucellosis in Ghazvin province of Iran was about 11 to
20 persons in 100000 people, during year 2010 (9).

2. Objectives

Due to the high incidence of brucellosis in Iran, the
purpose of the present study was to identify the demo-
graphic features, clinical manifestations, and laboratory
tests of patients with diagnosed brucellosis at Boo-Ali-
Siena hospital of Ghazvin province of Iran.

3. Methods

This study had a cross-sectional retrospective design.
The study was done at Boo-Ali-Sina university hospi-
tal, which is the main general hospital of the Ghazvin
province. Both urban and rural patients refer to this center.
The medical records of the diagnosed patients with bru-
cellosis over a 3-year period, from June 2012 to June 2015,
were reviewed, retrospectively. The diagnosis of brucel-
losis was done by clinical signs and symptoms compatible
with brucellosis in conjunction with standard tube agglu-
tination (STA) titers above 1:160, and 2 Mercapto-Ethanol
(2ME) above 1:80 (7).

Patients, who were diagnosed with brucellosis and had
hematologic test in their medical records, were included
in the study whilst patients, who had improved liver dis-
ease, were excluded from the study.

Demographic features (age and gender), signs and
symptoms consisting of constitutive symptoms (fever,
arthralgia, sweating, malaise, and weight loss), and clinical
manifestations including sacroilitis, arthritis, epididymo-
orchitis, and endocarditis were extracted from the pa-
tients’ medical records. Hematologic findings, including
complete blood count (CBC) and erythrocyte sedimenta-
tion rate (ESR), and the liver enzyme level were derived
from the patients’ medical records. The liver function test
consisted of the level of alkaline phosphatase (AlP), aspar-
tate aminotransferase (AST), and alanine aminotransferase
(ALT).

Statistical analysis was performed using SPSS version
20 (SPSS, Chicago, USA). Descriptive analyses were per-
formed for demographic features, clinical signs and symp-
toms, and laboratory findings.

4. Results

From the 150 patients, who were diagnosed with bru-
cellosis, 83 had the inclusion criteria and didn’t have the
exclusion criteria, thus they were enrolled in the study.
Among them, 54 (65.1%) were male and 29 (34.9%) were fe-
male. The age range of the studied patients was from 14 to
80 years and the mean age was 42.5 (standard division: 18.3)
years old. No mortality was reported in the studied popu-
lation.

Constitutive symptoms (fever, arthralgia, sweating,
malaise, and weight lose) were the most common symp-
toms of the disease, which were inspected in 45 (54.5%) pa-
tients.

The prevalence of the clinical manifestations of the dis-
ease is presented in Table 1.

Table 1. Clinical Manifestation of Localized Brucellosis in the Studied Patients (N =
83)

Clinical Manifestations Patients, No. (%)

Sacroileitis 20 (24.1)

Peripheral arthritis 10 (12)

Epiddymo-orchitis 7 (8.4)

Endocarditis 1 (1.2)

The number of the patients with abnormal hemato-
logic and hepatologic findings are presented in Table 2.

Table 2. Hematologic and Hepatologic Findings of Brucellosis in the Studied Pa-
tients (N = 83)

Laboratory Tests No. (%)

Leukopenia 17 (20.5)

Leukocytosis 9 (10.8)

Anemia 44 (53)

Thrombocytopenia 26 (31.3)

Thrombocytosis 3 (3.6)

High ESR 49 (59)

High Alt 29 (34.9)

High Ast 37 (44.6)

High Alp 51 (61.5)
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5. Discussion

The purpose of the present study was to identify the
demographic features, clinical manifestations, and labora-
tory tests of the patients with diagnosed brucellosis at Boo-
Ali-Siena hospital of the Ghazvin province of Iran.

The demographic features of patients in the present
study showed that brucellosis is more prevalent amongst
males (65.1%) than females (34.9%). This finding is in accor-
dance with previous reports (9-11).

It has been reported that the third to fifth decade of life
are the most common decades for Brucellosis (12, 13), which
is in agreement with the mean age of the current study.

The most common symptoms of generalized brucel-
losis in the present study were fever, arthralgia, sweating,
malaise, and weight loss (54.2%). This finding is in agree-
ment with previous studies (10, 11) and the literature (4).

Osteoarticular pain, including sacroilietis and periph-
eral arthritis, are common manifestations of brucellosis.
In the present study, the manifestations of localized brucel-
losis, including peripheral arthritis and sacroilietis, were
mentioned in 10 (12%) and 20 (24.1%) patients, respectively.
Although peripheral arthritis was mentioned as the most
prevalent osteoarticular complain of brucellosis in some
studies (14, 15), in other studies like the present research,
sacroileitis was found as the most common musculoskele-
tal complication (16).

Other manifestations of localized brucellosis, includ-
ing epididymo-orchitis, developed in 7 (8.4%) of the pa-
tients. This finding was comparable with previous stud-
ies, which reported the incidence of epididymo-orchitis
from 1.6% to 17% (17, 18). Inappropriate diagnosis and treat-
ment of epididymo-orchitis may cause significant compli-
cations, such as testicular abscess formation, infarction, at-
rophy, and superlative necrosis (19, 20).

The incidence of endocarditis as the most common car-
diac problem of localized brucellosis has been reported to
be less than 2% in previous studies. In spite of its low in-
cidence, brucellosis endocarditis accounts for the major-
ity of brucellosis-related deaths (4). The low ratio of endo-
carditis in this study (1.2%), was in agreement with previ-
ous studies (12, 21, 22). Abdi-liae et al. (11) and Namidura et
al. (23) reported brucellosis endocarditis in 3.5% and 6.8%
of their cases, respectively. As this study was conducted in
an endemic region where acute findings of brucellosis are
well-known, early management of the disease may cause
lower incidence of brucellosis endocarditis.

Hematological abnormalities are considered as a fre-
quent finding in brucellosis (4). Anemia, leukopenia,
thrombocytopenia, leukocytosis, thrombocytosis, and ele-
vated ESR were detected in patients with brucellosis in pre-
vious studies (12, 16, 21, 24). Anemia, which was found in

44 (53%) patients, was found as the most common hema-
tological abnormality in the present study. This finding
is in agreement with previous studies (10, 12, 23). Alter-
nations in iron metabolism secondary to infection, hyper-
splenism, bleeding, bone marrow suppression or autoim-
mune hemolysis are reasons for anemia in brucellosis.
Other hematological abnormalities, such as leukopenia,
thrombocytopenia, and elevated ESR were also noted in 17
(20.5%), 26 (31.3%), and 49 (59%) patients, respectively. Dif-
ferent frequencies for hematological complications have
been reported by previous studies. These differences may
be due to the variations of the study population, different
cut-off values, and difference in the period between the on-
set and prognosis of the disease (11-13, 24).

Liver, as the major organ of the reticuloendothelial
system, is involved in brucellosis (6). Brucellae have been
found in liver tissue even in cases without any laboratory
liver function changes (25). Following brucellosis, change
of liver function tests are non-specific and consist of a mod-
erate increase of alkaline phosphatase (Alp) and serum
transaminase (Alt, Ast) activity (26).

This study had a number of limitations. First, in or-
der to reduce the effect of low sample size, the researchers
reviewed the medical records of patients with brucellosis
during 3 years, retrospectively; secondly, the route of in-
fection, familiar history, and occupation of the studied pa-
tients were not detected in this study; thirdly, assessment
of the effect of various treatments on the patients’ com-
plications and recovery was not done in this study. It is
proposed to conduct a prospective, multi-central, cohort
study with a larger sample size in different cities of the
Ghazvin province.

5.1. Conclusion

Brucellosis, as a systematic disease, could affect every
organ and system of the human body. Clinicians must be
familiar with different manifestations of brucellosis in en-
demic areas, so that early recognition results in lower mor-
bidity.

Acknowledgments

Authors acknowledge the medical staff of the depart-
ment of infectious disease, Ghazvin University of Medical
Sciences, Iran.

Footnotes

Conflict of Interest: The authors report no conflicts of in-
terest.

Jundishapur J Health Sci. 2018; 10(1):e14948. 3

http://jjhsci.com


Najari HR et al.

Financial Disclosure: This research is done with the finan-
cial support of the Ghazvin University of Medical Sciences.
This study should be attributed to the department of in-
fectious disease, Ghazvin University of Medical Sciences,
Ghazvin, Iran.

References

1. Doganay M, Aygen B. Human brucellosis, an overview. Int J Infect Dis.
2003;7(3):173–82. doi: 10.1016/s1201-9712(03)90049-x.

2. Dokuzoguz B, Ergonul O, Baykam N, Esener H, Kilic S, Celikbas A, et
al. Characteristics of B. melitensis versus B. abortus bacteraemias.
J Infect. 2005;50(1):41–5. doi: 10.1016/j.jinf.2004.02.005. [PubMed:
15603839].

3. Araj GF. Update on laboratory diagnosis of human bru-
cellosis. Int J Antimicrob Agents. 2010;36 Suppl 1:12–7. doi:
10.1016/j.ijantimicag.2010.06.014. [PubMed: 20692128].

4. Young EJ. Mandell, douglas and bennetts principles and practice of in-
fectious diseases. In: Mandell GL, Bennet JE, Dolin R, editors. Philadel-
phia: Churchill Livingstone; 2010. Brucella species; p. 2921–7. doi:
10.1016/b978-0-443-06839-3.00226-5.

5. Al Dahouk S, Tomaso H, Nockler K, Neubauer H, Frangoulidis D.
Laboratory-based diagnosis of brucellosis–a review of the literature.
Part II: serological tests for brucellosis. Clin Lab. 2003;49(11-12):577–89.
[PubMed: 14651329].

6. Akritidis N, Tzivras M, Delladetsima I, Stefanaki S, Moutsopoulos
HM, Pappas G. The liver in brucellosis. Clin Gastroenterol Hepatol.
2007;5(9):1109–12. doi: 10.1016/j.cgh.2006.08.010. [PubMed: 17482524].

7. Alavi SM, Alavi L. Comparative study of current diagnostic method
with clinical based method for brucellosis: presentation of diagnos-
tic clinical criteria in limited resource area. Jundishapur J Microbiol.
2011;3:121–4.

8. Pappas G, Memish ZA. Brucellosis in the middle East: a per-
sistent medical, socioeconomic and political issue. J Chemother.
2007;19(3):243–8. doi: 10.1179/joc.2007.19.3.243. [PubMed: 17594917].

9. Zinali M.National guideline for brucellosis control. 2 ed. Tehran: Razena-
han; 2012.

10. Mugahi S, Nashibi R, Alavi SM, Gharkholu S, Najafi K. Epidemiological
features, clinical manifestation and laboratory findings of patients
with brucellosis. Arch Clin Infect Dis. 2014;9(1):17270. doi: 10.5812/arch-
cid.17270.

11. Abdi-liae Z, Soudbakhsh A, Jafari S, Ebadi H, Tomaj K. Haematological
manifestations of brucellosis. Acta Medica Iranica. 2006;45(2):145–8.

12. Hasanjani Roushan MR, Mohrez M, Smailnejad Gangi SM, Soleimani
Amiri MJ, Hajiahmadi M. Epidemiological features and clinical man-

ifestations in 469 adult patients with brucellosis in Babol, Northern
Iran. Epidemiol Infect. 2004;132(6):1109–14. [PubMed: 15635968].

13. Aygen B, Doganay M, Sumerkan B, Yildiz O, Kayabas U. Clinical man-
ifestations, complications and treatment of brucellosis, a retrospec-
tive evaluation of 480 patients.MedMal Infect. 2002;32(9):485–93. doi:
10.1016/s0399-077x(02)00403-1.

14. Pappas G, Akritidis N, Bosilkovski M, Tsianos E. Brucellosis. N Engl
J Med. 2005;352(22):2325–36. doi: 10.1056/NEJMra050570. [PubMed:
15930423].

15. Bosilkovski M, Krteva L, Caparoska S, Dimzova M. Osteoarticular in-
volvement in brucellosis: study of 196 cases in the Republic of Mace-
donia. Croat Med J. 2004;45(6):727–33. [PubMed: 15578807].

16. Hashemi SH, Keramat F, Ranjbar M, Mamani M, Farzam A, Jamal-
Omidi S. Osteoarticular complications of brucellosis in Hamedan, an
endemic area in the west of Iran. Int J Infect Dis. 2007;11(6):496–500.
doi: 10.1016/j.ijid.2007.01.008. [PubMed: 17344084].

17. Memish ZA, Venkatesh S. Brucellar epididymo-orchitis in Saudi Ara-
bia: a retrospective study of 26 cases and review of the literature. BJU
Int. 2001;88(1):72–6. [PubMed: 11446850].

18. Khan MS, Humayoon MS, Al Manee MS. Epididymo-orchitis and Bru-
cellosis. Br J Urol. 1989;63(1):87–9. [PubMed: 2920268].

19. Patil CS, Hemashettar BM, Nagalotimath SJ. Genito-urinary brucel-
losis in men. Indian J Pathol Microbiol. 1986;29(4):364–7. [PubMed:
3817966].

20. Osegbe DN. Testicular function after unilateral bacterial epididymo-
orchitis. Eur Urol. 1991;19(3):204–8. [PubMed: 1855525].

21. Guler S, Kokoglu OF, Ucmak H, Gul M, Ozden S, Ozkan F. Human bru-
cellosis in Turkey: different clinical presentations. J Infect Dev Ctries.
2014;8(5):581–8. doi: 10.3855/jidc.3510. [PubMed: 24820461].

22. Buzgan T, Karahocagil MK, Irmak H, Baran AI, Karsen H, Evirgen O,
et al. Clinical manifestations and complications in 1028 cases of bru-
cellosis: a retrospective evaluation and review of the literature. Int J
Infect Dis. 2010;14(6):469–78. doi: 10.1016/j.ijid.2009.06.031. [PubMed:
19910232].

23. Namidura M, Gungor K, Dikensoy O, Baydar I, Ekinci E, Karaoglan
I, et al. Epidemiological, clinical and laboratory features of brucel-
losis, a prospective evaluation of 120 adult patients. Int J Clin Pract.
2003;57(1):20–4.

24. Alavi SM, Rafiei A, Nikkhooi A. The effect of lifestyle on brucel-
losis among nomads in Khusestan province of Iran. Pak Med Sci.
2007;23:358–60.

25. Cohen FB, Robins B, Lipstein W. Isolation of Brucella abortus by
percutaneous liver biopsy. N Engl J Med. 1957;257(5):228–30. doi:
10.1056/NEJM195708012570508. [PubMed: 13452080].

26. Cervantes F, Bruguera M, Carbonell J, Force L, Webb S. Liver disease
in brucellosis. A clinical and pathological study of 40 cases. Postgrad
Med J. 1982;58(680):346–50. [PubMed: 7122367].

4 Jundishapur J Health Sci. 2018; 10(1):e14948.

http://dx.doi.org/10.1016/s1201-9712(03)90049-x
http://dx.doi.org/10.1016/j.jinf.2004.02.005
http://www.ncbi.nlm.nih.gov/pubmed/15603839
http://dx.doi.org/10.1016/j.ijantimicag.2010.06.014
http://www.ncbi.nlm.nih.gov/pubmed/20692128
http://dx.doi.org/10.1016/b978-0-443-06839-3.00226-5
http://www.ncbi.nlm.nih.gov/pubmed/14651329
http://dx.doi.org/10.1016/j.cgh.2006.08.010
http://www.ncbi.nlm.nih.gov/pubmed/17482524
http://dx.doi.org/10.1179/joc.2007.19.3.243
http://www.ncbi.nlm.nih.gov/pubmed/17594917
http://dx.doi.org/10.5812/archcid.17270
http://dx.doi.org/10.5812/archcid.17270
http://www.ncbi.nlm.nih.gov/pubmed/15635968
http://dx.doi.org/10.1016/s0399-077x(02)00403-1
http://dx.doi.org/10.1056/NEJMra050570
http://www.ncbi.nlm.nih.gov/pubmed/15930423
http://www.ncbi.nlm.nih.gov/pubmed/15578807
http://dx.doi.org/10.1016/j.ijid.2007.01.008
http://www.ncbi.nlm.nih.gov/pubmed/17344084
http://www.ncbi.nlm.nih.gov/pubmed/11446850
http://www.ncbi.nlm.nih.gov/pubmed/2920268
http://www.ncbi.nlm.nih.gov/pubmed/3817966
http://www.ncbi.nlm.nih.gov/pubmed/1855525
http://dx.doi.org/10.3855/jidc.3510
http://www.ncbi.nlm.nih.gov/pubmed/24820461
http://dx.doi.org/10.1016/j.ijid.2009.06.031
http://www.ncbi.nlm.nih.gov/pubmed/19910232
http://dx.doi.org/10.1056/NEJM195708012570508
http://www.ncbi.nlm.nih.gov/pubmed/13452080
http://www.ncbi.nlm.nih.gov/pubmed/7122367
http://jjhsci.com

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2

	5. Discussion
	5.1. Conclusion

	Acknowledgments
	Footnotes
	Conflict of Interest
	Financial Disclosure

	References

