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INTRODUCTION:
Brucellosis is a disease caused by bacteria of the genus Brucella. The 
disease primarily affects livestock and it is a zoonosis in humans (1, 2, 
3). Humans acquire the disease through ingestion of contaminated 
milk, dairy products and meat, inoculation into non intact skin and 
conjunctiva and inhalation of aerosols. Rarely the disease can also be 
acquired through blood transfusion, organ transplantation and sexually 
(4-11).A close association between humans and animals makes 
humans highly prone to acquire the disease. Eventually the disease is 
predominantly encountered in rural population (12, 13, 14). The 
Ahmednagar district of Maharashtra consists of almost 80% of rural 
population (15).  Hence it is more likely that the individuals of this 
region are at a higher risk of acquiring brucellosis. It should also be 
considered that the disease becomes chronic and debilitating  if not 
promptly treated and requires a long term treatment with combination 
of antibiotics often leaving permanent disabilities (10) old synopsis (2, 
7, 10, 16-20). Osteoarticular complications are the most common (20).  
The morbidity ultimately results into a poor quality of life, preceding 
the working hours which are lost. It should also be noted that although 
brucellosis results into chronic and crippling disease and 
complications, it is completely avoidable and curable. Brucellosis is 
treated with a choice and combination of antibiotics like streptomycin, 
doxycycline, rifampicin and ceftriaxone over a period of 6 weeks to 6 
months (21). Moreover the data regarding the incidence and 
prevalence of brucellosis in Ahmednagar district is lacking. Although 
it should be noted that hospital based studies do not effectively reect 
the true prevalences, it atleast gives an indication of the qualitative and 
quantitative magnication of the problem.  Having an idea of 
prevalence of brucellosis in the population may help to effectively rule 
out the disease amongst other common causes of febrile illness and 
hence can eventually opt for appropriate treatment. Keeping this 
background into consideration the present study was designed which 
aimed to determine the seroprevalence of anti-Brucella antibodies in 
patients presenting with fever and predominantly residing in rural area.

MATERIALS AND METHODS:
Place Of Study:
The study was carried out in the Department of Microbiology, Dr. 
Vitthalrao Vikhe Patil Medical College, Ahmednagar and Department 
of Microbiology, Dr. D.Y. Patil Medical College, Pune. Both the 
institutes lead to foster tertiary care to patients.

Duration Of Study:
The study was executed over a duration of ve years from Feb. 2015 to 
Feb. 2020.

Sample Size:
A sample size of 976 was derived through EPI info version 7, 
considering the prevalence of 6.7% reported by Joshi et al in 2005(22)

Sampling Method:
A total consecutive sampling method was followed.

Statement Of Ethics:
Clearance of the Institutional Ethical Committee was acquired. A prior 
written consent was obtained from the patients. Condentiality of the 
subjects was maintained.

Study Design:
It is a cross sectional study.

Inclusion Criteria:
The inclusion criteria consisted of patients of both the genders and any 
age group who manifested with fever of duration of ≥ 7 days.

Exclusion Criteria:
The exclusion criteria consisted of 
1.Individuals approaching for medical attention who were already 
diagnosed with causes of fever other than brucellosis.
2.Patients fullling the inclusion criteria but rejecting participation.

Methodology:
Approximately 5 ml. of blood was collected by following standard 
method under strict asepsis by a paramedic professional. Serum was 
separated and processed by the Standard Tube Agglutination Test 
(STAT). STAT is a tube agglutination test. It is a serological test which 
detects antibodies against Brucella. STAT collectively detects IgM, 
IgG and IgA (21).  The test procedure and interpretation is done 
according to the literature supplied along with the antigen (23).  In 
brief, double dilutions of the test serum in 0.5% phenol saline are done 
in test tubes. Equal quantity of antigen is added and the set of tubes is 

0incubated at 37 C. A titre of ≥ 80 IU/ml is considered to be the 
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ABSTRACT
Introduction: Brucellosis is a disease caused by bacteria of the genus Brucella. It is a zoonosis. Humans acquire the disease through animals. It can 
also be acquired uncommonly from humans. The disease is predominantly encountered in rural population. The disease commonly takes a chronic 
and debilitating course with osteoarticular complications to be the commonest. Long term treatment with a combination of antibiotics like 
doxycycline, streptomycin, rifampicin and ceftriaxone cures brucellosis. Almost 80% of the population of Ahmednagar is rural and hence 
seroprevalence was determined in this place. 
Materials And Methods: Blood was collected from 976 febrile illness patients and processed by the standard tube agglutination test. 
Results And Observations: Out of 976 sera, 147 sera showed agglutination in STAT. The titres obtained ranged from 1:20 to 1:320. Out of these 
147 (15.06%) sera agglutinating in STAT, 45 (4.61%) sera agglutinated at a titre of ≥ 80 IU/ml. Young and middle age group males are 
predominantly affected.
Conclusion: In the present study it is observed that the seroprevalence of anti-Brucella antibodies is 15.06% over a range of titre of 20 to 320 IU/ml 
and 4.61% at a titre of ≥ 80 IU/ml.
The young and middle age group males are predominantly infected.
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signicant titre. The antigen used for the test was procured from the 
Division of Biological Products of the Indian Veterinary Research 
Institute (IVRI), Bareilly, Uttar Pradesh. The antigen is a whole cell, 
pure and smooth, unstained suspension of Brucella abortus strain 99 
prepared in phenol saline (23).

RESULTS:
A total of 976 sera were tested by STAT.  Out of 976 sera, 147 sera 
showed agglutination in STAT. The titres obtained ranged from 1:20 to 
1:320. Out of these 147 sera agglutinating in STAT, 45 sera 
agglutinated at a titre of ≥ 80 IU/ml. 

Fig 01 describes the distribution of specimens showing presence of 
anti-Brucella antibodies. The sera agglutinating in STAT show 
variations in age and gender distribution.

Fig. 02 reects age and gender wise distribution of specimens 
agglutinating over a range of titre of 20 to 320 IU/ml. Similarly, table 
no. 01 elaborates exact numbers of specimens showing age and gender 
wise distribution of specimens agglutinating over a range of titre of 20 
to 320 IU/ml.

Fig. 03 reects age and gender wise distribution of specimens 
agglutinating at a titer of ≥ 80 IU/ml. Similarly, table no. 02 elaborates 
exact numbers of specimens showing age and gender wise distribution 
of specimens agglutinating at a titre of ≥ 80 IU/ml.

Fig 01: Distribution Of Specimens Showing Presence Of Anti-
Brucella Antibodies.

Fig. No. 02: Age And Gender Wise Distribution Of Specimens 
Agglutinating Over A Range Of Titre Of 20 T0 320 Iu/ml. (n=147).

Table No. 01: Exact Numbers Of Specimens Showing Age And 
Gender Wise Distribution Of Specimens Agglutinating Over A 
Range Of Titre Of 20 T0 320 IU/ml. (n=147).

Fig. 03: Age And Gender Wise Distribution Of Specimens 
Agglutinating At A Titer Of ≥ 80 IU/ml.

Table No. 02: Exact Numbers Of Specimens Showing Age And 
Gender Wise Distribution Of Specimens Agglutinating At A Titre 
Of ≥ 80 IU/ml. (n=45).

In specimens showing agglutination over the range of 20 to 320 IU/ml, 
males are predominantly affected, whereas in specimens agglutinating 
at a titre of ≥ 80 IU/ml, females are affected predominantly. Young 
adults and middle age group individuals are affected predominantly.

DISCUSSION:
Brucellosis in humans presents with non specic symptoms (5). 
Because the disease does not produce any diagnostic clinical 
manifestation, laboratory diagnosis plays a key role in dening a case. 
A positive culture is the direct and conrmatory evidence of the disease 
(24). Although culture is the gold standard because it is less sensitive 
and is hazardous, laboratory diagnosis relies on detection of anti-
Brucella antibodies by serological tests (16). The standard Tube 
Agglutination Test is the most widely accepted and most popular test 
for the detection of antibodies against Brucella (25). The sensitivity of 
culture reported by other workers varies from 10% to 90% (26). 
Therefore in the present study STAT was used to detect anti-Brucella 
antibodies. Out of 976 specimens processed by STAT, 147 showed 
agglutination. Agglutination in these specimens was seen at a titre 
which ranged from 20 IU/ml to 320 IU/ml. Single serum specimen was 
collected from each patient and subjected to STAT. Testing was not 
done in paired sera. Specimens agglutinating at a titre below the 
signicant titre (i.e. ≥ 80 IU/ml) are also considered in reporting the 
seroprevalence. This is because, although they were below the 
signicant titre, the possibility of rise in antibody titre in  paired sera 
cannot be ruled out. Therefore all the specimens agglutinating over a 
titre of 20 IU/ml to 320 IU/ml are considered to have presence of anti-
Brucella antibodies. Although the seroprevalence of specimens 
agglutinating at a titre of ≥ 80 IU/ml is also reported separately. Out of 
147 specimens showing agglutination over a titre of 20 to 320 IU/ml, 
45 specimens agglutinated at a titre of ≥ 80 IU/ml (at signicant titre). 
So in the present study a seroprevalence of 15.06% (147 specimens in 
976) in specimens agglutinating over a range of 20 to 320 IU/ml and 
4.61% (45 in 976) in specimens agglutinating at a titre of ≥ 80 IU/ml 
(signicant titre) is observed.

Our results are quite similar to Dias et al. who reported a 
seroprevalence of 4.4% in cases of Pyrexia of Unknown Origin (PUO) 
in 2015 from Karnataka (27). Our results are higher than Goel et al. 
who reported a seroprevalence of 2% in PUO cases in 2015 from Loni, 
Maharashtra and our results are lower than Purwar et al. who reported a 
seroprevalence of 8.5% in Acute Febrile Illness (AFI) cases in 2016 
from Belgaum, Karnataka (26, 28). Although it should be noted that 
prevalences are known to change from place to place and time to time. 
Hence knowing the prevalence of a nearby place or area will not 
necessarily represent the problem statement in our place at a particular 
point of time. Therefore it would always be appropriate to practically 
undertake the determination of prevalence of brucellosis if one wants 
to know the exact magnitude of it at a particular point of time. Once the 
magnitude of problem is understood, control measures can be planned, 
prioritized and implemented accordingly. It is observed that in 
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Sr. no. Age group 
(Years)

Males (n=78) Females
(n=69)

Total 
(n=147)

1. 0-10 3 1 4
2. 11-20 15 14 29
3. 21-30 21 23 44
4. 31-40 11 16 27
5. 41-50 15 9 24
6. 51-60 6 5 11
7. >60 7 1 8

Sr. no. Age group 
(Years)

Males 
(n=21)

Females
(n=24)

Total 
(n=45)

1. 0-10 01 02 03
2. 11-20 04 08 12
3. 21-30 03 06 09
4. 31-40 04 05 09
5. 41-50 03 03 06
6. 51-60 02 00 02
7. >60 04 00 04
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specimens showing agglutination over the range of 20 to 320 IU/ml, 
males are predominantly affected. Whereas in specimens 
agglutinating at a titre of ≥ 80 IU/ml, females are affected 
predominantly. It should be considered that specimens agglutinating at 
≥ 80 IU/ml are part of specimens agglutinating over 20 to 320 IU/ml. 
Therefore it can be generalized that over all, males are predominantly 
affected.

In the context of gender, our ndings are similar to Patil et al., Kaur et 
al. and Agasthya et al. who also reported brucellosis predominantly in 
males. Patil et al. reported male to female ration of 7:3, Kaur et al. 
reported 66.66% positivity in males and 33.33% positivity in females. 
Agasthya et al. reported 2.76% positivity (18 positive specimens in a 
total of 652) and 0.30% positivity in males and females respectively 
(02 specimens in a total of 652) (6, 19, 29).

Also it is observed that the young adults and middle age group 
individuals are affected predominantly. Therefore it can be stated that 
in the present study febrile individuals from rural background, young 
and middle age group males are predominantly affected. This may be 
because young and middle age group males are more associated with 
outdoor activities which make them more prone to exposure to 
Brucella.

As far as age group is concerned, Sharma et al. shows higher positivity 
by Rose Bengal Plate Test (RBPT) and STAT in the age group of >20-
35years (young adults group)(30). Yohannes et al. also reported 
highest positivity by RBPT and STAT in the age group of 26-35 years 
(31). Our ndings correlate with these ndings. Our ndings differ 
from Reddy et al. who reported highest positivity (23.80%) by RBPT 
and STAT in the age group of >50 years (32).

CONCLUSION:
In the present study it is observed that the seroprevalence of anti-
Brucella antibodies is 15.06% over a range of titre of 20 to 320 IU/ml 
and 4.61% at a titre of ≥ 80 IU/ml.

The young and middle age group males are predominantly infected.

Hence it can be suggested that young and middle age group males in 
the rural population of Ahmednagar should stringently practice 
preventive measures for occupational hazards which make them prone 
to brucellosis. Animal vaccination is more promising option for 
control of brucellosis in animals and humans as well.  So animal 
vaccination programmes  are recommended to be intensied.
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