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ABSTRACT

Objectives

To determine the prevalence and the intensity of infection with Brucella species among patients of different ages and sex at
different months, and to evaluate the efficacy in normalizing the levels of some biochemical and hematological blood results.

Methods

This study was carried out at the Clinical Labs (Microbiology, Serology, Hematology and Biochemistry Departments) at King Fahd
Hospital, King Abdulaziz Medical City (KAMC), Riyadh, Saudi Arabia.

Results

A total of 79 patients infected with Brucella were enrolled in this study. Males were outnumbered the females, 74.68% vs. 25.32%.
Of the total number of isolates, 30 (37.97%) were from patients 46-71 years of age and 26 (32.91%) were from patients <20 years
of age. The most common hematological changes observed wereeosinopenia (91.14), monocytosis (29.1), anemia (22.8%),
leukocytosis (15.2%), lymphocytosis (8.9%), leucopenia (7.6%), and lymphopenia (1.27%). Patients showed an increase in ESR
level by 67.1%. The biochemical changes includeda decline in sodium (54.4%), creatinine (19%), albumin (12.7%), and
potassium (5.1%), however the total bilirubin was found to be elevated (6.33%). The patients showed increased serum aspartate
transaminase(AST; 43.04%) and alanine transaminase (ALT; 27.85%).

Conclusion

Brucella disease causes significant hematological changes, and could lead to hepatic dysfunction. Despite the high incidence and
serious nature of the hematological changes and liver involvement, these changes could be transient and responded favorably to a
proper antimicrobial therapy.
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Introduction through digestive tract, lungs or mucosal layers,
penetration of intact skin, and spread through blood and
lymphatics to the body organs as well as causing localized
disease [10]. Soon after entry into the body, this
organismis phagocytosed by polymorphonuclear and
mononuclear phagocytes [11]. Once in the blood stream,
the organismis seeded to multiple organs, especially in
those rich in reticuloendothelial tissue, such as liver,
spleen, and skeletal and hematopoietic system [12] leading
to various hemato-biochemical changes in the body [13].
Brucellosis usually leads to hemolytic anemia, leukopenia,
thrombocytopenia  or  pancytopenia, neutropenia,

. . . . lymphocytopenia, eosinophilia, and elevated transaminase
usually transmitted to humans via the ingestion of raw and alkaline phosphatase [14, 15,16]
milk and its products such as milk cream, butter, and fresh phosp P

cheese, or through the interaction with afterbirth products In Saudi Arabia, the disease cases recorded critical points
of the infected animals [7,8,9]. Brucella can enter the body when the reported cases reached 8000 cases [17, 18]. The

Brucellosis is a pyretic zoonotic infection and has a
worldwide distribution among humans as well as animals
[1, 2, 3], with a high prevalence in Mediterranean and
Arabian Gulf countries [4, 5].Brucellaare Gram-negative
coccobacilli, which doesn’t contain capsules, endospores,
or instinctive plasmid.The genus comprises different
species such as Brucellaabortus, Brucellasuis,
Brucellamelitensis, andBrucellacanis.B. melitensisreported
to be of a high pathogenicity to humans. Moreover,B.
abortusandB. suiswere reported as causative agents of
infectious abortion in cattle and swine [6].Brucella is
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disease was reported in Central [19], Northern [20],
Southern [21, 22], and Eastern [23]regions of Saudi Arabia.
Several occupations are the major object of human
brucellosis in Saudi Arabia. Brucellosis is considered a
major threat for the laboratory workers of the Saudi
hospitals [24, 25]. A study on 1290 abattoir workers
indicated that human brucellosis among the veterinarian
and veterinary assistants was 5.4%, butchers 8.9% and
1.1% among the administrative personnel [26]. The
control of human brucellosis in Saudi Arabia is stalled by
the importation of thousands of livestock especially during
Hajj (Pilgrimage) season each year. The introduced
livestock are usually permitted without proper verification
on brucellosis [27, 28]. Moreover, it was reported by a
study that was done at a tertiary-care hospital in Saudi
Arabia that brucellosis led to spontaneous abortions in
women in their first or second trimester, and caused
intrauterine fetal death in the third trimester [29].

The aim of this study is to report the update in
seroprevalence and hematological and biochemical
changes associated with human affected with brucellosis
in Riyadh, Saudi Arabia.

Methods

This was a hospital based descriptive study conducted at
the Microbiology laboratory at King Fahd Hospital, Riyadh,
Saudi Arabia, from January to December 2013. The study
was designed to include demographics in addition to
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observed in each patient. Only patients who showed
positive blood culture for Brucella species were included in
this study.

Hematological parameters includingtotal white blood cells
(WBC), total red blood cells (RBC), hemoglobin (Hgb),
mean corpuscular volume (MCV), mean corpuscular
hemoglobin (MCH), erythrocyte sedimentation rate (ESR),
and Differential Leucocytes Count (basophiles, monocytes,
eosinophils and lymphocytes) were  estimated.
Biochemicalparameters including Sodium, potassium,
creatinine, total bilirubin, albumin, ALT, and AST were
estimated in serum by commercially available kits

Results
Patient Data

Data on 79 isolates of Brucella, corresponding to the same
number of patients, were reported, including 59 (74.7%)
male patients and 20 (25.3%) female patients. All isolates
were collected from blood. Of the total number of isolates,
26 (32.9%) were from patients <20 years of age, 16
(20.3%) were from patients 20-45 years of age, 30
(37.9%) were from patients 46-72 years of age, and 7
(8.9%) were from patients >71 years of age. The peak of
isolates was in December (12.7%). A total of 79 isolates
were implicated in nosocomial infections (49.4% from
Emergency Care Centre, 3.8% from Internal Medical
Centre, 10.1% from Primary Health Care, and 36.7% from
other departments (Table 1).

hematological and biochemical changes that were
Table 1.Information of patients that were used in this study.
Sex n (%)
Male Female Total
Number of patients with 59 (74.68) 20 (25.32) 79 (100)
Brucellosis
Months 5(83.33) 1(16.67) 6 (7.59)
January 4 (100) 0 4 (5.06)
February 2 (33.33) 4 (66.67) 6(7.59)
March 4 (100) 0 4 (5.06)
April 8(88.89) 1(11.1) 9 (11.39)
May 6 (66.67) 3(33.33) 9 (11.39)
June 3 (42.86) 4 (57.14) 7 (8.86)
July 8(88.89) 1(11.10) 9 (11.39)
August 6 (85.71) 1(14.29) 7 (8.86)
September 3(75) 1(25) 4 (5.06)
October 2 (40) 3(60) 5(6.33)
November 8(80) 2 (20) 10 (12.66)
December
Age 17 (65.38) 9 (34.62) 26 (32.91)
<20 11 (68.75) 5(31.25) 16 (20.25)
20-45 25 (83.33) 5(16.67) 30 (37.97)
46-72 6 (85.71) 1(14.29) 7 (8.86)
>72
Wards 30 (76.92) 9 (23.07) 39 (49.37)
Emergency Care Center 0 3(100) 3(3.8)
Internal Medical Center 5(62.5) 3(37.50) 8(10.13)
Primary Health Care 24 (82.76) 5(17.24) 29 (36.71)
Others
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included leukocytosis in 12 (15.2%) and anemia in 61
(77.2%) patients.Moreover, the differential leukocytic
count displayed lymphocytosis in 4 (5.1%), monocytosis in
23 (29.1%), and eosinopenia in 72 (91.1%) patients (Table
2). The ESR level was high in 53 (67.1%) patients.

Hematological Findings

Hematologic abnormalities were studied prospectively in
79 patients with brucellosis. The blood cell count findings

Table 2. Hematological changes in brucellosis patients.

Hematological Changes(%)
Male (n=59) Female (n=20) Total (n=79
Normal High Low Normal High Low Normal High Low
Cell Blood Count (CBC)
White Blood Cells (WBC) 46(75.4) | 10(83.3) 3(50) 15(24.6) 2(16.7) 3(50) 61(77.2) | 12(15.2) 6(7.6)
Red Blood Cells (RBC) 44(72.1) 0 15(83.3) | 17(27.9) 0 3(16.7) 61(77.2) | 18(22.8) | 61(77.2)
Hemoglobin (Hgb) 41(97.6) 6(100) 12(39.2) 1(2.4) 0 19(61.3) | 42(53.2) 6(7.6) 31(39.2)
Hematocrit (Hct) 32(76.2) 0 27(72.9) | 10(23.8) 0 10(27.0) | 42(53.2) 0 37(46.8)
Mean Corpuscular Volume (MCV) 50(87.7) 0 9(40.9) 7(12.3) 0 13(59.0) | 57(72.2) 0 22(27.8)
Mean Corpuscular Hemoglobin 53(82.8) 0 6(40) 11(17.2) 0 9(60) 64(81.0) 0 15(18.9)
(MCH)
Differential Cells Count (DCC)
Basophils 58(75.3) 1(50) 0 19(24.7) 1(50) 0 77(97.5) 2(2.5) 0
Monocytes 41(73.2) | 18(78.3) 0 15(26.8) 5(21.7) 0 56(70.9) | 23(29.1) 0
Eosinophils 4(57.1) 0 55(76.4) 3(42.9) 0 17(23.6) 7(8.9) 0 72(91.1)
Lymphocytes 57(77.0) 1(25) 1(100) 17(22.9) 3(75.0) 0 74(93.7) 4(5.1) 1(1.3)
Erythrocyte sedimentation Rate 19(73.1) | 40(75.5) 0 7(26.9) 13(24.5) 0 26(32.9) | 53(67.1) 0
(ESR)

Biochemical Results addition, 4 patients (5.5%) showed also a decrease in
potassium level. Nevertheless, the level of total bilirubin
was increased in 5 patients (6.3%). There was an increase
in AST and ALT activities by 43.0% and 27.9%,

respectively (Table 3).

Liver function tests were impaired in 91 patients. The
abnormalities consisted basically of declined levels of
sodium in 43 patients (54.4%), creatinine in 15 patients
(18.9%), and serum albumin in 10 patients (12.7%). In

Table 3. Biochemical changes in brucellosis patients.

Biochemical Changes (%)
Male (n=59) Female (n=20) Total (n=79)
Normal High Low Normal High Low Normal High Low
Sodium 22(61.1) 0 37(86.1) 14(38.9) 0 6(16.7) 36(45.6) 0 43(54.4)
Potassium 57(76) 0 2(50) 18(24) 0 2(50) 75(94.9) 0 4(5.1)
Creatinine 42(73.7) 5(71.4) 12(80) 15(26.3) 2(28.6) 3(20) 57(72.2) 7(8.9) 15(18.9)
Total Bilirubin 54(72.9) 5(100) 0 20(27.0) 0 0 74(93.7) 5(6.3) 0
AST 34(75.6) 25(73.5) 0 11(24.4) 9(14.7) 0 45(56.9) 34(43.0) 0
ALT 41(71.9) 18(81.8) 0 16(28.1) 4(22.7) 0 57(72.2) 22(27.9) 0
Albumin 52(75.4) 0 7(70) 17(43.5) 0 3(30) 69(87.3) 0 10(12.7)

result, in some cases, in a persistent infection that may
reactivate years after the initial exposure [34]. The most

Discussion

The aim of the present study was to investigate the effect

of brucellosis on the levels of selected hematological and
biochemical parameters.The study indicated higher
brucellosis incidents in males(74.7%) than
females(25.3%) in Riyadh area in a ratio of 2.95:1. Similar
results was obtained by Al-Ali and Alluwaimi [22] in
Al-Ahsaa area and Al-Sekait [30] in Al-Medina region. A
study on human brucellosis in the northern Saudi Arabia
also confirmed the high brucellosis incidents among male
than female in a ratio of 1.7:1, whereas in Tabuk
(Northwest) the ratio was 1.8:1 [20, 31]. The high incident
of brucellosis in male (70%) was also reported in Egypt
[32]. In reference to age, the incidents in Riyadh were the
highest in those 46-72 years old (37.9%). Nonetheless, in
Al-Ahsaa the cases were mainly limited to the ages 28-33
years old. Moreover, the majority of incidents (60%) in the
northern area were among 13-40 years old patients [19],
while in Tabuk the median age was 13.9 [31]. The national
health report of year 2006 indicated that the incidents of
brucellosis was higher among 15-44 years old patients
[33].

Brucella is a facultative intracellular pathogen that could

common hematological manifestations in our study were
leukocytosis (39.2%), anemia (39.2%), eosinopenia

(91.1%), monocytosis (29.1%), lymphocytosis (5.1%), and
high ESR (67.1%). These results came in concordance with
the study of Bukharie [35].

In our study 43.0% and 27.9% of patients exhibited
increased enzyme activities in both AST and ALT. This was
similar to the observations that were obtained by Bukharie
[35], as the study showed 29% increase in enzymes
activity for both enzymes (AST and ALT). Jaundice due to
the increase in total bilirubin was observed only in 5
patients (6.3%). This result came in contrast of that
obtained by Bukharie [35]. Forty three patients showed
elevated sodium levels (54.4%), while 15 patients had a
decrease in creatinine (18.9%), and 10 patients were low
in serum albumin level (12.7%).

In conclusion, the study has confirmed the continuous risk
of brucellosis in Riyadh area. The current results highlight
the importance of optimizing animal vaccination program
and improving the public awareness activities that could
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assist in minimizing the risk of the infection. Moreover,
this study emphasizes on applying strict measures on the
imported livestock especially during Hajj (Pilgrimage)
season. Furthermore, safety policies and procedures
should be also applied strictly at the abattoirs to assure the
protection for the workers against Brucella infection or
any other infection.
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