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ABSTRACT… Objectives: To see the prevalence and outcome of Human brucellosis in 
Makkah. Study Design: Cross Sectional study. Setting: Security Forces Hospital, Makkah. 
Period: August 2016 to August 2019. Material & Methods: Patient’s data was collected 
for the last 3 years. Simple randomized sampling technique was adopted and data was 
collected and analyzed using SPSS version 24. Univariate comparisons were done by using 
Chi square test. Results: This study enrolled 241 patients with predominant age group of 15-
40 years (41.9%). Incidence rate in Makkah is 4.01 per 100,000 persons per year. Male were 
predominant (67.2%). About fifty-seven (57.3) % patients belonged to urban areas and the risk 
of acquisition of brucellosis was the consumption of unpasteurized milk in 138 (57.3%) patients. 
Most common clinical presentation was fever (95.4%) without a definite focus in 200 patients 
(83%), Eighty-three (83%) patients had uncomplicated brucellosis. The most common (67.2%) 
treatment regimen was rifampicin and doxycycline for 6 weeks. Relapse rate was reported 
10.8%. Death rate was reported to be 0.9%. Conclusion: Brucellosis still affects health of Saudi 
population and causes economic burden. It is recommended to keep up the efforts to decrease 
the brucellosis incidence rate toward zero.
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INTODUCTION
Human brucellosis is one of the major bacterial 
zoonosis reported worldwide.1 The causative 
organism is a gram-negative bacterium of 
Brucella genus, which is non-encapsulated 
non-spore forming coccobacilli. Globally more 
than 500,000 new cases per year are reported. 
Different geographical regions has various annual 
incidence, stands from <2 to 500/1,000,000 
population.2 Brucellosis still considered a major 
debilitating illness that leads to cause severe 
human morbidity. More prevalent areas of 
brucellosis are western parts of Asia, India, Middle 
Eastern, Southern European and Latin American 
countries.3,4  

Saudi Arabia has infection rate of about 70 per 
100,000 people.5 According to Ministry of Health 
2018 Statistics book, incidence rate is gradually 
increasing again since 2014. The western part 
of kingdom of Saudi Arabia (KSA) has the least 

number of cases. Largest number of cases are 
seen in Al-Qassim as compared to Aseer in the 
south, Hail and Northern Borders in the north 
and the highest (25th) percentile of infection rate 
is seen in above areas.6

Ingestion of raw milk, cheese, meat; through 
direct contact with the infected animals, products 
of conception, animal discharges or through 
inhalation of infectious aerosols are major 
transmission vectors that can infect human.7

Diagnosis of human brucellosis is commonly 
difficult and challenging because of overlapping 
clinical presentation with many other bacterial 
infections. Main clinical symptom of brucellosis 
are undulant fever, night sweats, weight loss 
and arthralgia. Brucellosis is one of the causes 
of fever of prolonged duration in endemic areas 
and pyrexia of unknown origin (PUO).8,9 The key 
factor to control the spread of this disease is 
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accurate and early diagnosis. Rose Bengal plate 
test (RBPT), complement fixation test, ELISA and 
serum agglutination test (SAT) are commonly 
used serological tests for the diagnosis of 
brucellosis.10,11,12 The genus-specific polymerase 
chain reaction (PCR) assay can be done to 
specify species of Brucella.13 But in Brucella 
endemic areas, the gold standard test is culture 
due to adequate sensitivity, ease of performance, 
dependability and lower cost.14,15 Brucellosis 
focal form or complication is assessed initially on 
clinical grounds by bone and joints, genitourinary, 
neurological, cardiac and pulmonary sign 
and symptoms. ‘Relapse’ was defined as the 
positive blood or body fluid culture following the 
completion of treatment along with reappearance 
of the symptoms. Usage of different antibiotic 
combinations depend upon multiple factors 
like blood culture/sensitivity, anatomical site of 
infection and drug side effects etc.16

Prevention is much easier, safer, has fewer 
side effects, and less cost compared to the 
treatment. When facing a zoonotic disease such 
as Brucellosis, controlling the vectors is very 
important for prevention. Preventive measures 
of brucellosis infection include consuming 
processed meat, pasteurizing milk, regular 
checkup of animals, and their vaccinations, also 
following health safety measure when dealing with 
infected animals, and during work in laboratories 
dealing with Brucella species.17,18,19 Brucellosis 
implies a significant public health impact in Saudi 
Arabia. So this study is panned to know the 
incidence rate, the trend of human brucellosis 
and its outcome in the Makkah region.

MATERIAL & METHODS
This cross-sectional study was carried out at 
Security Forces Hospital, Makkah to see the 
prevalence and outcome of Human brucellosis in 
Makkah. All diagnosed brucellosis patients’ data 
were collected for the last 3 years (August 2016 
to August 2019) using simple random sampling 
technique. All Patients were included according 
to the inclusion criteria and then categorized into 
non–focal and focal disease groups according 
to the anatomical site of involvement. Inclusion 
criteria: (1). Agglutination test titre of at least 

1:320 in addition to the signs and symptoms was 
accepted as a case of brucellosis. (2). Isolation of 
Brucella species through a blood culture. (3). A 
four-fold rise in agglutination test titre over a period 
of four weeks. Pregnant patients were excluded 
from this study. All patients’ demographic data, 
clinical symptoms and laboratory parameters 
were documented during the course of hospital 
stay followed by OPD basis. Data was represented 
as mean ± SD values. SPSS version 24 was used 
for Statistical analysis. Univariate comparison 
was done by using Chi-square test. 

RESULTS
Totally 241 cases of brucellosis were 
documented of which 162 (67.2%) were male 
with a predominant (41.9%) young age group 
(15-40 years). See details in Table-I. My study 
showed the Incidence rate of brucellosis 4.01 per 
100,000 persons per year in Makkah. Age had a 
statistically significant association (P < 0.05) with 
raw milk and cheese intake.

Patients belonging to the rural areas were 42.7%. 
Forty-six patients (19%) had underlying comorbid 
conditions like type 2 diabetes mellitus and 
hypertension. Thirty-one patients (12.9%) had a 
significant risk of acquisition of brucellosis with 
direct exposure to livestock. Unpasteurized milk 
usage was seen in 57.3% and 28.1% patients 
consumed local cheese. There is statistically 
significant association (P < 0.05) between 
usage of raw milk and cheese and the Titre of 
Brucella Melitensis and Abortus. Bacteremia 
was seen in 53.1% patients, osteoarticular 
involvement in 11.3% patients, while 4.6% patient 
had genital involvement and 1.2% patient had 
neurobrucellosis. Fever (95.4%), myalgia (60.2%) 
and weight loss (5.6%) were the common 
symptoms and had association (P<0.05) 
with diagnosis and outcome of brucellosis. 
Serological tests showed a significant titre of 
serum agglutination test (≥1:320) with titre as 
high as 1:1280 for both Brucella strains and only 
2.9% patients showed agglutination titre <1:320. 
All blood cultures showed confirmed brucellosis 
with Brucella melitensis that was susceptible to all 
drugs. Rifampicin (600 mg orally once daily) and 
doxycycline (100 mg twice a day) combination 
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therapy for 6 weeks was used in 162 patients 
(67.2%). Another regimen was used according to 
patients clinical, serological and drug tolerance 
status (see Table-II). Nineteen patients (7.8%) were 
lost to follow-up and their treatment and outcome 
was not available. Patients with uncomplicated 
brucellosis were treated for a total duration of 
6 weeks. Patients with neurobrucellosis were 
treated for 12-24 months and osteoarticular 

involvement was treated for 3 and 6 months, 
while genital brucellosis cases were treated for 
3 months. Twenty-six patients (10.8%) who were 
followed up had relapse mostly due to drug 
compliance or re-exposure. Two hundred fifteen 
patients (89.2%) were improved while 5 patients 
(02%) did not improve. Death was reported in 2 
patients (0.8 %). 

       Variables Frequency Mean SD Percentage

Age:
< 14 yrs.
15-40 years
41-60 years
>60 years
Total

20
101
64
56

241

2.65 0.929

8.3
41.9
26.6
23.2
100

Gender:
Male
Female

162
79 1.67 0.470 67.2

32.8

Residence:
Rural
Urban

103
138 1.43 0.496 42.7

57.3

Region:
Makkah
Taif
Jeddah
Others

213
11
03
14

1.49 1.761

88.4
4.6
1.2
5.8

Occupation:
Police
Army
Student
House wife
Retired Govt.
No work

70
27
42
61
35
6

1.67 1.465

29
11.2
17.4
25.3
14.5
02.5

H/O contact e animals 31 1.87 0.335 12.9

H/O Raw milk intake 138 1.43 0.496 57.3

H/O Local Cheese intake 64 1.72 0.450 28.1

Family H/O Brucellosis 33 1.86 0.344 13.7

H/O Co- morbidity:
DM+ HTN
No H/O
Others

46
192
03 2.06 0.722

19
79.7
1.3

H/O Fever 230 1.05 0.209 95.4

H/O MSK Pain 145 1.40 0.491 60.2

H/O Wt. Loss 13 1.94 0.230 5.6

Table-I. Frequencies of demographics of brucella patients
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DISCUSSION
Brucellosis is a zoonotic infectious disease, also 
considered as one of the neglected diseases 
that as it does not have enough awareness like 
other infectious diseases. The incidence rate of 
brucellosis in Saudi society has an increasing 
trend (IR 10.1 in 2014 and IR: 16.3 in 2018). 
Globally developing regions still has a crucial 
health issues regarding human brucellosis.20

The highest number of cases are observed in 
Al-Qassim and Aseer region followed by Hail 
and the Northern borders of Saudi Arabia21 A 
low prevalence of brucellosis (2.6%) is seen in 
Al-Medina region22, While highest prevalence of 

brucellosis (38.03%) was documented in Hawtat 
Sudair city KSA.23 My study showed an incidence 
rate of 4.01 cases per 100,000 population per 
year in Makkah that is better than other endemic 
regions of KSA but still higher than Al-Medina 
region and most other developed countries.20,24,25

The factors that effect on the prevalence are 
different geographically from region to region.so 
prevalence of brucellosis is not well documented 
according to different cities. Moreover, the modern 
lifestyle of Makkah also affects its prevalence. My 
study has a preponderance of males (67.2%) 
with age group 15-40 years similar to previously 
global and local studies.16,26,27

Variables Frequency Mean SD Percentage

Agglutination Titre
Brucella Abortus:
<1:320
1:320
1:640
1:1280
1:2560
Brucella Melitensis:
<1:320
1:320
1:640
1:1280
1:2560

07
59
58
59
58

07
42
72
63
57

2.57

2.65

1.182

1.109

2.9
24.5
24.1
24.5
24.1

2.9
17.4
29.9
26.1
23.7

Blood Culture:
Positive
Negative
Not done

111
94
4

1.49 0.541
53.1
45
1.9

Diagnosis:
Non-Focal
Focal
Osteoarticular
Genital.
Neurobrucellosis

200

27
11
3

1.40 1.024

83

11.3
4.6
1.2

Relapse 26 1.89 0.310 10.8

Treatment:
R+D-6 w
Other Regimen

162
79 2.33 2.296 67.2

32.7

Outcome:
Improved
Not improved
No follow up
Death
Total

215
05
19
02

241

1.14 0.518

89.2
02
7.8
0.8
100

Table-II. Serological, treatment and outcome parameters of brucella patients
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High risk group people are of 15-40 years followed 
by 41-60 years old in my study, that is comparable 
with other studies high risk age group people in 
Saudi Arabia.28,29 These studies also revealed 
a lower incidence of brucellosis in younger 
aged group which is consistent with a study 
done in Kuwait.30 The most common symptoms 
documented in my study have fever, myalgia and 
wt. loss that are same as seen globally in previous 
literature review.27,28 Exposure to livestock and raw 
milk ingestion was important significant (12.9% 
and 57.3% respectively) factors in my study that 
were consistent with previous reports.31

Co-morbidities rate was 19% in my study that were 
type 2 diabetes and hypertension. Over the past 
few years, several randomized controlled trials 
and systematic reviews on the treatment of human 
brucellosis (that included mostly adult patients) 
have been published.32,33 showed combination 
therapy (rifampicin and doxycycline) for 6 weeks 
in uncomplicated cases. This regimen was used 
in 67.2% patients in our study that had non focal 
brucellosis. Blood culture was positive in 53.1% 
patients and Brucella melitensis was seen in 
cultures and was sensitive to all drugs in 100% 
cases. Brucella melitensis remains the principle 
cause of human brucellosis and less frequently 
Brucella abortus in Saudi Arabia.34 Relapse rate 
was found 10.8% in my study mostly due to 
non - compliance to treatment and re-exposure. 
Patient’s improvement was 89.2% and death rate 
was observed 0.8% in my study. Early diagnosis, 
treatment and good compliance always gives a 
good outcome and less morality.

IR of brucellosis in Saudi Arabia is documented 
by region vise. That’s why it is not possible to 
find actual city/area of infection. Limitation of 
our study is that it was single center study and 
all study population was Saudi and mostly were 
from government sector. Health authorities 
improved strategic plans on brucellosis for health 
education to high risk groups/ the community at 
large, livestock vaccination and farm hygiene 
improvement thereby can reduce the transmission 
to the human population.

CONCLUSION
Brucellosis has still significant impact on Saudi 
population’s health and economics. Brucellosis 
is difficult to control in KSA because of high 
numbers of animals import yearly, behavior of 
rural area livestock owners towards awareness 
of the risks of disease prevention and its spread 
and their tradition to drink raw milk. So, it is 
recommended to streamline and keep up the 
efforts of concerned authorities to decrease the 
brucellosis incidence rate to zero.

Medical Research Committee of hospital approved 
this study. Confidentiality and anonymity of 
the subjects was maintained as rules/policy of 
hospital and no names were mentioned in the 
questionnaires.
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