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Abstract
Background: Brucellosis is a neglected zoonotic disease affecting humans and animals.

Objectives: This study aimed to estimate the seroprevalence of brucellosis in patients with joint pain.

Methods: A total of 200 participants aged from 7 to 86 years were involved in this study. Blood samples were
collected from all the participants for two years, from September 2019 to September 2021, and screened
for Brucella using anti-brucella IgM ELISA and anti-brucella IgG ELISA antibodies. A questionnaire was used
to collect data on socio-demographic characteristics and human brucellosis-related risk factors.

Results: Human Brucella seroprevalence was 19 (9.5%) for Brucella IgM ELISA and 23 (11.5%) for Brucella IgG
ELISA. The sensitivity for Brucella IgM ELISA and Brucella IgG ELISA was 65.2% and 31.6%, respectively,
while the specificity was 44.1% for Brucella IgM ELISA and 77.9% for Brucella IgG ELISA. All blood culture
reports of all patients were negative. The principal presentation was the observable symptoms of human
brucellosis: fever, headache, chills, myalgia, and Joint pain.

Conclusion: Risk factors like consumption of raw milk or their products were found to be the most important
for Brucella infection, so the awareness or information of risk factors and the modes of transmission is much
more important in control and prevention programs. General awareness about clinical symptoms should be
increased, which will improve proper diagnosis and will be helpful in early treatment. An ELISA test should
be considered for diagnosing brucellosis in both acute and chronic phases.

Categories: Pain Management, Infectious Disease, Epidemiology/Public Health
Keywords: enzyme linked immunosorbent assay (elisa), arthritis, elisa, joint pain, brucellosis

Introduction
Brucellosis is a neglected zoonotic disease mainly induced by facultative intracellular bacteria of the genus
Brucella [1]. This disease is a major ancient endemic and re-emerging disease that affects animal rearing
and public health, with financial concern imputed to humans, animals, and wildlife worldwide [2]. Humans
are always the accidental hosts in which using uncooked dairy products or direct contact with infected wild
or unvaccinated domesticated animals via skin abrasions or mucous membranes transmits brucellosis.
Antibodies for Brucella species become detectable after 1 to 2 weeks following the onset of symptoms (CDC,
2005) [3-6].

Human brucellosis, caused mainly by Brucella abortus, B. melitensis, B. suis, and B. canis, is the main cause
of brucellosis in cattle, goats, sheep, pigs, and dogs. These species resist antibiotics because of their survival
capability within phagocytic cells [7-10]. In humans, brucellosis is exhibited by fever and muscle and bone
pain, which is unrecognized worldwide [11-13].

The global load of brucellosis in humans remains massive, with more than 500,000 new infections occurring
annually worldwide, and the annual incidence varies from 2 to 500/1,000,000 populations in different
geographical regions. Laboratory investigation includes serological methods such as (ELISA) enzyme-linked
immunosorbent assay (anti-brucella IgM/anti-brucella IgG), blood culture, and molecular methods like
conventional PCR or Real-time PCR. The management of brucellosis involves the control of the use of raw
milk and milk products, the selection of biosecurity precautions in the workplace of professionals at risk of
infection, and the execution of epidemiological surveillance for early detection of cases. These actions
aimed to set up barriers against the modes of contamination [11-15].

The present study was conducted to determine the seroprevalence of human brucellosis amongst patients
with joint pains.
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Materials And Methods
Study design
Case-control study, cases were those patients who have joint pain but do not satisfy the specific criteria of
particular arthritis, while controls were those patients who have joint pain with particular arthritis in which
a single joint is involved, like osteoarthritis, rheumatoid, SLE, spondylitis, etc.

Inclusion & exclusion criteria
Patients presenting with unexplained arthritis with or without fever and with arthritis with a known cause,
including all age groups, all indoor and outdoor patients, and patients with appropriate consent. Patients
who were unwilling to give consent were excluded from the study.

Study population
The study population comprised individuals of all age groups attending the outpatient and inpatient
departments of King George's Medical University, Lucknow, with a diagnosis of explained or unexplained
arthritis or experiencing joint pain or illness clinically consistent with Brucella infections.

Sample size
Sample size calculation was made by using the below-mentioned formula. For calculation, seroprevalence
for human brucellosis was taken from the study of Avneet Kaur et al., 2015, in their study, 100 patients'
blood samples were taken for one year, and the prevalence was 6%. Because our study is for two years, we
just doubled the sample size, So 200 patients' blood samples were included in this study.

n = Z2P (1-P)/d2

n=22
 x0.06x94/ (0.5)2 90.24  For one year

The sample size for one year study is 91, so the sample size for two years will be 200.

Where Z= Z score for a level of confidence [Considered 1.96 or 2 at 95% level]. P= Expected prevalence and
d=Precision [Considered to be 5%]. The prevalence of brucellosis is 6%, as per the previous report of Avneet
Kaur et al., 2015.

Sample collection
This case-control study was undertaken on 200 patients suffering from joint pain from September 2019 to
September 2021 at King George's Medical University, Lucknow, Uttar Pradesh. Patients with joint pain
between the ages of 7 to 86 were included in the study and tested for brucellosis in the department of
microbiology with a 5 mL venous blood sample. The blood samples into serum were separated by
centrifugation at 2000 rpm for 15 to 20 min and transferred to fresh tubes labeled accordingly. Before
processing for further tests, serum samples were stored at 4°C in a freezer, and after serology, samples were
stored at -80°C. Among 200 samples, only 130 patients' blood cultures were performed using the Bact/Alert
automated blood culture system. All details of patients were noted, and relevant history was recorded. The
main research questions were the name of the patients, age, sex, ward or departments, date of admission
and date of discharge, residence, address, and occupations. In clinical data, patients were asked for fever,
headache, chills, myalgia, type of arthritis, Endocarditis, and Osteoarticular complications. Laboratory
investigations were included with Brucella IgM, Brucella IgG, and Blood culture. Other laboratory findings
were complete blood count (CBC), liver function test (LFT), kidney function test (KFT), HIV, Hepatitis B
surface antigen (HBsAg), and Hepatitis C virus (HCV). Risk factors were travel history during the last six
months, Contact with animals, and History of consumption of raw milk, milk products, and animal products.
Treatment was also recorded current and during the last six months. Patient consent was taken by the
patients or guardians.

Serological assay
The anti-brucella IgM and IgG ELISA were performed according to manufacturer instructions using kits
procured from Nova Tec Immunodiagnostic GmbH, Dietzenbach, Germany. The calculation was done by
following the formula specified by the manufacturer; for this, the measured absorbance values were first
converted into NovaTec Units (NTU).

The result was interpreted by following cut-off values > 11 NTU was considered positive, 9 NTU was
considered negative, and between 9 and 11 NTU was considered equivocal as specified by the manufacturer
[12,13]. Figure 1 shows the methodology of ELISA IgM/IgG for the diagnosis of antibodies against Brucella.
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FIGURE 1: Methodology of anti-Brucella ELISA IgM and ELISA IgG.

Blood culture
One hundred thirty patients' blood samples were drawn and subjected to an automated blood culture system
(Bact/Alert), and the cultures were incubated at 37 °C for 21 days-positive signals in the blood culture
system. The bottle was removed from the system; the culture was done on Sheep blood agar by placing a drop
of broth on a plate. The streak was done to get isolated colonies, and subculture plates were incubated
for 24hrs at 37⁰C in the CO2 incubator. Isolate identification was made by conventional biochemical and

matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF). Figure 2 shows the methodology of
blood culture using BACT/ALERT automated blood culture system.

2023 Kumari et al. Cureus 15(7): e41378. DOI 10.7759/cureus.41378 3 of 10

https://assets.cureus.com/uploads/figure/file/674501/lightbox_16c2f46019be11ee8746151884c70baf-1.png
javascript:void(0)


FIGURE 2: Methodology of blood culture.
MALDI-TOF: matrix-assisted laser desorption ionization time-of-flight

Results
Two hundred joint pain patients aged 7-86 years with joint pain were entered in this study. Based on the
examination and clinical history, 97 (48.5%) were males (mean age = 32.38 years and S.D.=15.70), and 103
(51.5%) were females (mean age = 36.6 years and S.D.=15.71). Out of the 200 samples, 19 (9.5%) were positive
for anti-brucella IgM, and 23 (11.5%) were positive for anti-brucella IgG. Of those, 1(0.5%) was positive for
both anti-brucella IgM and anti-brucella IgG ELISA. The sensitivity of Brucella IgM ELISA and IgG ELISA
was 65.2% and 31.6%, respectively, while the specificity was 44.1% for Brucella IgM ELISA and 77.9% for IgG
ELISA, shown in Table 1.

Characteristics IgM IgG

Sensitivity 65.2% 31.6%

Specificity 44.1% 77.9%

Area under curve 0.465 0.496

TABLE 1: Receiver operating characteristic (ROC) curve for anti-Brucella IgM/IgG ELISA.
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FIGURE 3: ROC analysis for IgM with IgG as a golden standard; and for
IgG with IgM as a golden standard

Among the 200 patients, 161 (82%) were adults (18-60 years), 25 (12.5%) were children (18 years), and 14
(5.5%) were elderly (> 60 years). The majority of patients were from rural backgrounds; 129/200 (64.5%) and
71/200 (35.5%) belonged to urban backgrounds. Seropositive cases of 14/129 (10.8%) for anti-brucella IgM
were seen in rural localities (Table 2). Analysis of cases and controls by age and sex showed that brucellosis
mostly affects working-age adolescents and adult males between the ages of 7 and 69. Housewives (14/73
patients, 19.1%) and students (13/49 patients, 26.5%) were the major occupational groups seen affected in
the current study.
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Demographic
factors

Anti brucella IgM (n = 200) Anti brucella IgG (n = 200)

Case (n = 5) Control (n = 14) Case (n = 11) Control (n = 12)

N
(%)

Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

N
(%)

Chi-square statistic
(p-value)

N
(%)

Chi-square statistic
(p-value)

Age  

Children
0
(0.0)

0.511 (0.475)  

1
(1.0)

0.452 (0.501)  

4
(4.0)

5.354 (0.021)  

3
(3.0)

2.954 (0.086)  Adults
5
(5.0)

12
(12.0)

6
(6.0)

9
(9.0)

Elder
0
(0.0)

1
(1.0)

1
(1.0)

0
(0.0)

Sex  

Male
2
(2.0)

2.404 (0.304)

6
(6.0)

1.002 (0.711)

8
(8.0)

3.669 (0.157)

6
(6.0)

3.609 (0.139)

Female
3
(3.0)

8
(8.0)

3
(3.0)

6
(6.0)

Residence  

Rural
4
(4.0)

0.526 (0.846)

10
(10.0)

1.039 (0.723)

7
(7.0)

1.158 (0.651)

6
(6.0)

1.233 (0.632)

Urban
1
(1.0)

4
(4.0)

4
(4.0)

6
(6.0)

Occupation  

Business
0
(0.0)

9.859 (0.934)          
 

1
(1.0)

17.331 (0.569)        
   

0
(0.0)

14.203 (0.319)        
   

0
(0.0)

11.910 (0.578)        
   

Farmer
0
(0.0)

1
(1.0)

1
(1.0)

0
(0.0)

House wife
3
(3.0)

7
(7.0)

0
(0.0)

4
(4.0)

Medical Staff
0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

Student
1
(1.0)

2
(2.0)

4
(4.0)

5
(5.0)

Teacher
0
(0.0)

1
(1.0)

2
(2.0)

1
(1.0)

Unemployed
1
(1.0)

1
(1.0)

3
(3.0)

1
(1.0)

Others
0
(0.0)

1
(1.0)

1
(1.0)

1
(1.0)

TABLE 2: Demographical association with Brucella seroprevalence in case and control patients:

Contacts or associations with animals (buffalo, cow, dog, etc.) were noticed in 7 (36.8%) for anti-brucella
IgM and 8 (34.7%) for anti-brucella IgG in patients, and consumption of animal products was noticed in 8
(42.1%) for anti-brucella IgM and 8 (34.7%) for anti-brucella IgG patients (Table 3).
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Risk
factors

Anti brucella IgM (n = 200) Anti brucella IgG (n = 200)

Case (n = 5) Control (n = 14) Case (n = 11) Control (n = 12)

N
(%)

Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

N
(%)

Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

Travel history

Yes
1
(1.0)

0.454 (1.000)

0
(0.0)

1.689 (1.000)

3
(3.0)

0.806 (0.784)

0 (0.0)

0.451 (1.000)

No
4
(4.0)

14
(14.0)

8
(8.0)

12
(12.0)

Contact with animal

Yes
3
(3.0)

1.536 (0.532)

4
(4.0)

1.982 (0.477)

6
(6.0)

0.791 (0.795)

2 (2.0)

2.994 (0.200)

No
2
(2.0)

10
(10.0)

5
(5.0)

10
(10.0)

Animal product consumption

Yes
3
(3.0)

0.745 (0.862)

5
(5.0)

12.524 (0.001)

7
(7.0)

2.171 (0.339)

1 (1.0)

0.294 (1.000)

No
2
(2.0)

9
(9.0)

4
(4.0)

11
(11.0)

TABLE 3: Risk factors association with Brucella seroprevalence in case and control patients:

The observable symptoms of human brucellosis are fever, headache, chills, and myalgia. Joint pain was the
principal presentation. Examining the clinical signs, all patients manifested joint pain (100%), followed by
fever, headache, chills, and myalgia, the other common signs or symptoms in this study. There was a
significant correlation between clinical signs such as night sweats (p = 0.032) and myalgia (p = 0.036) with
Brucella seropositivity for anti-brucella IgM in the control group. However, headache (p = 0.005)) is a
significant factor associated with Brucella seropositivity for anti-brucella IgM in the case group of patients.
The statistical association of the clinical features of seropositive cases or controls is shown in Table 4.
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Clinical
features

Anti brucella IgM (n = 200) Anti brucella IgG (n = 200)

Case (n = 5) Control (n = 14) Case (n = 11) Control (n = 12)

N
(%)

Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

N (%)
Chi-square statistic
(p-value)

Fever

Yes
2
(2.0)

2.325 (0.335)

3 (3.0)

4.937 (0.092)

10
(10.0)

6.470 (0.031)

1 (1.0)

0.690 (0.736)

No
3
(3.0)

11
(11.0)

1 (1.0)
11
(11.0)

Headache

Yes
5
(5.0)

7.819 (0.005)

2 (2.0)

5.448 (0.076)

3 (3.0)

2.084 (0.370)

0 (0.0)

1.974 (0.296)

No
0
(0.0)

12
(12.0)

8 (8.0)
12
(12.0)

Chills

Yes
3
(3.0)

2.143 (0.412)

2 (2.0)

3.332 (0.248)

3 (3.0)

0.637 (0.836)

0 (0.0)

2.378 (0.391)

No
2
(2.0)

12
(12.0)

8 (8.0)
12
(12.0)

Night Sweat

Yes
0
(0.0)

0.272 (1.000)

0 (0.0)

8.548 (0.032)

0 (0.0)

3.525 (0.131)

0 (0.0)

3.994 (0.179)

No
5
(5.0)

14
(14.0)

11
(11.0)

12
(12.0)

Myalgia

Yes
2
(2.0)

0.323 (1.000)

1 (1.0)

7.076 (0.036)

3 (3.0)

1.685 (0.451)

0 (0.0)

0.467 (1.000)

No
3
(3.0)

13
(13.0)

8 (8.0)
12
(12.0)

Arthralgia

Yes
 5
(5.0)

-

0 (0.0)

-

 11
(11.0)

-

0 (0.0)

-

No
 0
(0.0)

 14
(14.0)

 0
(0.0)

 12
(12.0)

TABLE 4: Clinical features and association with Brucella seropositivity in case and control
patients:

Discussion
Brucellosis is considered endemic in all states of India. The prevalence or proportion of animal brucellosis is
well recognized, but human brucellosis is neglected, underestimated, and summarized. Although several
cases have been reported from different parts or regions of the country, the true burden of the disease
remains unrecognized [16-18]. However, a study in southern India revealed the highest brucellosis
prevalence of 96.8% from serology and 70.2% from culture [17]. Similarly, brucellosis prevalence has been
widely reported in different regions or parts of India. In the Goa region, 4.25%, 3.54%, 6.02%, and 4.96% of
samples were positive by Rose Bengal Plate test (RBPT), serum agglutination test (SAT), indirect ELISA, and
anti-brucella IgG ELISA, respectively. In a study in the Junagadh region of Gujarat, Avneet Kaur et al.
reported an overall prevalence of RBPT and STAT of 9.3% and 5.3% in human samples and 7.9% and 7% in
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animals, respectively [21]fs. H. K. Sharma et al. (2016) reported an overall seroprevalence of brucellosis of
4.96% in the district of Jammu. Vijay Sharma et al., 1.33% was recorded in areas of the Jammu region [19-
23].

The prevalence of human brucellosis was remarkably greater in rural areas compared to urban areas. This
can be associated with increased human-animal connection or close contact in rural areas. Instead, Avneet
Kaur et al. reported a higher prevalence of human brucellosis in rural areas than in urban areas, although the
differences were not statistically significant [21]. There is no sex-wise distinction between brucellosis
infection or contamination; males and females are uniformly susceptible if exposure occurs to potential risk
factors. In the present study, being domiciled in rural areas, lack of knowledge about zoonotic diseases,
contact with unvaccinated domestic or wild animals, raising animals, occupation-related issues, and eating
during working hours at a working place was identified as the major risk factors [24].

The present study aims to estimate the seroprevalence of brucellosis in humans attending a tertiary care
hospital, King George's Medical University, Lucknow, U.P. The overall prevalence recorded in this study was
9.5% and 11.5% by anti-brucella IgM and IgG ELISA, and the study concluded that brucellosis is more
frequent in explained arthritis (control) patients than unexplained arthritis (cases) patients. Brucellosis is
more common in the control group, meaning brucellosis also plays a role in causing arthritis. Diagnostic
yields of ELISA are depicted in Table 5. This study's limitations were that we could not do blood cultures of
all samples; only 130 patients' blood samples were collected. The rest of the patients did not agree to give
their samples for culture tests because they were outdoor patients. Moreover, we were not so sick. Cross-
reactivity was also not ruled out for anti-brucella IgM antibodies.

Tests
Case Control

Chi-square statistic p-value
N (%) N (%)

Anti brucella IgM

Negative 92 (46.0) 85 (42.5)

5.432 0.059Equivocal 3 (1.5) 1 (0.5)

Positive 5 (2.5) 14 (7.0)

Anti brucella IgG

Negative 82 (41.0) 83 (41.5)

0.383 0.920Equivocal 7 (3.5) 5 (2.5)

Positive 11 (5.5) 12 (6.0)

TABLE 5: Sero-prevalence of Brucella in case and control patients by anti-Brucella IgM and anti-
Brucella IgG ELISA.

Conclusions
Our study concluded that human brucellosis circulates or exists in Uttar Pradesh District. Consumption of
raw milk or their products was found to be the most important risk factor for Brucella infection. Thus, the
awareness or information of risk factors and the modes of transmission is much more important in control
and prevention programs. An extensive public awareness campaign and strict and mandatory animal
movement control are needed to rein in this disease. Extension education campaigns are needed to raise
awareness of the risk to veterinarians and animal owners. Besides, regular disease monitoring needs to be
undertaken at the local and national levels.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. King George’s Medical
University, Lucknow, Uttar Pradesh issued approval Approval no. 1168/Ethics/2019. Animal subjects: All
authors have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
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interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Mailles A, Garin-Bastuji B, Lavigne JP, et al.: Human brucellosis in France in the 21st century: results from

national surveillance 2004-2013. Med Mal Infect. 2016, 46:411-8. 10.1016/j.medmal.2016.08.007
2. Rahman MM, Rahman MS, Rahman AK, et al.: Sero-molecular epidemiology and risk factors analysis of

brucellosis in human and lactating cows of military dairy farms in Bangladesh. J Vet Med OH Res. 2020,
2:18. 10.36111/jvmohr.2020.2(1).0018

3. Niaz S, Raqeeb A, Khan A, Nasreen, Amir S, Zhu L, Kumar S: Status of human brucellosis in district
Malakand, Khyber Pakhtunkhwa, Pakistan. J Infect Public Health. 2021, 14:423-7. 10.1016/j.jiph.2019.12.013

4. Njeru J, Wareth G, Melzer F, Henning K, Pletz MW, Heller R, Neubauer H: Systematic review of brucellosis in
Kenya: disease frequency in humans and animals and risk factors for human infection. BMC Public Health.
2016, 16:853. 10.1186/s12889-016-3532-9

5. Garofolo G, Fasanella A, Di Giannatale E, et al.: Cases of human brucellosis in Sweden linked to Middle East
and Africa. BMC Res Notes. 2016, 9:277. 10.1186/s13104-016-2074-7

6. Public Health Consequences of a False-Positive Laboratory Test Result for Brucella --- Florida, Georgia, and
Michigan, 2005. (2005). Accessed: April 15, 2023: http://2005
https://www.cdc.gov/mmwr/preview/mmwrhtml/mm5722a3.htm.

7. Muloki HN, Erume J, Owiny DO, Kungu JM, Nakavuma J, Ogeng D, Nasinyama GW: Prevalence and risk
factors for brucellosis in prolonged fever patients in post-conflict Northern Uganda. Afr Health Sci. 2018,
18:22-8. 10.4314/ahs.v18i1.4

8. Thakur S, Bedi JS, Singh R, Gill JP, Arora AK, Kashyap N: Quantitative polymerase chain reaction based
quantification of Brucella DNA in serum of pre- and post-therapeutic occupationally exposed infected
human population. J Infect Public Health. 2018, 11:514-20. 10.1016/j.jiph.2017.10.004

9. Tumwine G, Matovu E, Kabasa JD, Owiny DO, Majalija S: Human brucellosis: sero-prevalence and associated
risk factors in agro-pastoral communities of Kiboga District, Central Uganda. BMC Public Health. 2015,
15:900. 10.1186/s12889-015-2242-z

10. Kim SJ, Park HS, Lee DW, Kim JH: Brucella infection following total joint arthroplasty: a systematic review
of the literature. Acta Orthop Traumatol Turc. 2018, 52:148-53. 10.1016/j.aott.2017.11.003

11. Mufinda FC, Boinas F, Nunes C: Prevalence and factors associated with human brucellosis in livestock
professionals. Rev Saude Publica. 2017, 51:57. 10.1590/S1518-8787.2017051006051

12. Hanot Mambres D, Boarbi S, Michel P, et al.: Imported human brucellosis in Belgium: bio and molecular
typing of bacterial isolates, 1996-2015. PLoS One. 2017, 12:e0174756. 10.1371/journal.pone.0174756

13. Głowacka P, Żakowska D, Naylor K, Niemcewicz M, Bielawska-Drózd A: Brucella-virulence factors,
pathogenesis and treatment. Pol J Microbiol. 2018, 67:151-61. 10.21307/pjm-2018-029

14. Khan MZ, Zahoor M: An overview of brucellosis in cattle and humans, and its serological and molecular
diagnosis in control strategies. Trop Med Infect Dis. 2018, 3:65. 10.3390/tropicalmed3020065

15. Patil DP, Ajantha GS, Shubhada C, et al.: Trend of human brucellosis over a decade at tertiary care centre in
North Karnataka. Indian J Med Microbiol. 2016, 34:427-32. 10.4103/0255-0857.195372

16. Holt HR, Bedi JS, Kaur P, et al.: Epidemiology of brucellosis in cattle and dairy farmers of rural Ludhiana,
Punjab. PLoS Negl Trop Dis. 2021, 15:e0009102. 10.1371/journal.pntd.0009102

17. Patra S, Ke V, Tellapragada C, Mukhopadhyay C: Human brucellosis: experience from a tertiary care hospital
in southern India. Trop Doct. 2018, 48:368-72. 10.1177/0049475518788467

18. Barua A, Kumar A, Thavaselvam D, et al.: Isolation &amp; characterization of Brucella melitensis isolated
from patients suspected for human brucellosis in India. Indian J Med Res. 2016, 143:652-8.

19. Pathak AD, Dubal ZB, Doijad S, et al.: Human brucellosis among pyrexia of unknown origin cases and
occupationally exposed individuals in Goa Region, India. Emerg Health Threats J. 2014, 7:23846.
10.3402/ehtj.v7.23846

20. Kumara MS, Sindhib SH, Dhanzea H, Mathapatib BS: Sero-prevalence of brucellosis among veterinarians and
livestock in Junagadh region of Gujarat state. J Foodborne Zoonotic Dis. 2015, 3:23-6.

21. Kaur A, Soodan PS, Singh VA: Prevalence of Brucellosis in patients with fever of unknown origin: a cross
sectional study in a tertiary care hospital. IOSR J of Den and Med Sci. 2015, 14:100-3.

22. Sharma HK, Kotwal SK, Singh DK, Malik MA, Kumar A: Seroprevalence of human brucellosis in and around
Jammu, India, using different serological tests. Vet World. 2016, 9:742-746.

23. Sharma V, Sharma HK, Ganguly S, Berian S, Malik MA: Seroprevalence studies of brucellosis among human
using different serological tests. Int J Curr Microbiol App Sci. 2017, 6:1793-800.
10.20546/ijcmas.2017.605.195

24. Yohannes M, Gill JP: Seroepidemiological survey of human brucellosis in and around Ludhiana, India .
Emerg Health Threats J. 2011, 4:7361.

2023 Kumari et al. Cureus 15(7): e41378. DOI 10.7759/cureus.41378 10 of 10

https://dx.doi.org/10.1016/j.medmal.2016.08.007
https://dx.doi.org/10.1016/j.medmal.2016.08.007
https://dx.doi.org/10.36111/jvmohr.2020.2(1).0018
https://dx.doi.org/10.36111/jvmohr.2020.2(1).0018
https://dx.doi.org/10.1016/j.jiph.2019.12.013
https://dx.doi.org/10.1016/j.jiph.2019.12.013
https://dx.doi.org/10.1186/s12889-016-3532-9
https://dx.doi.org/10.1186/s12889-016-3532-9
https://dx.doi.org/10.1186/s13104-016-2074-7
https://dx.doi.org/10.1186/s13104-016-2074-7
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5722a3.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm5722a3.htm
https://dx.doi.org/10.4314/ahs.v18i1.4
https://dx.doi.org/10.4314/ahs.v18i1.4
https://dx.doi.org/10.1016/j.jiph.2017.10.004
https://dx.doi.org/10.1016/j.jiph.2017.10.004
https://dx.doi.org/10.1186/s12889-015-2242-z
https://dx.doi.org/10.1186/s12889-015-2242-z
https://dx.doi.org/10.1016/j.aott.2017.11.003
https://dx.doi.org/10.1016/j.aott.2017.11.003
https://dx.doi.org/10.1590/S1518-8787.2017051006051
https://dx.doi.org/10.1590/S1518-8787.2017051006051
https://dx.doi.org/10.1371/journal.pone.0174756
https://dx.doi.org/10.1371/journal.pone.0174756
https://dx.doi.org/10.21307/pjm-2018-029
https://dx.doi.org/10.21307/pjm-2018-029
https://dx.doi.org/10.3390/tropicalmed3020065
https://dx.doi.org/10.3390/tropicalmed3020065
https://dx.doi.org/10.4103/0255-0857.195372
https://dx.doi.org/10.4103/0255-0857.195372
https://dx.doi.org/10.1371/journal.pntd.0009102
https://dx.doi.org/10.1371/journal.pntd.0009102
https://dx.doi.org/10.1177/0049475518788467
https://dx.doi.org/10.1177/0049475518788467
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4989840/
https://dx.doi.org/10.3402/ehtj.v7.23846
https://dx.doi.org/10.3402/ehtj.v7.23846
https://www.researchgate.net/profile/M-Suman-Kumar/publication/299578712_Sero-prevalence_of_Brucellosis_among_Veterinarians_and_Livestock_in_Junagadh_Region_of_Gujarat_State/links/574d3e0a08aec988526a2d87/Sero-prevalence-of-Brucellosis-among-Veterinarians-and-Livestock-in-Junagadh-Region-of-Gujarat-State.pdf
https://www.iosrjournals.org/iosr-jdms/papers/Vol14-issue2/Version-2/V01422100103.pdf
https://pubmed.ncbi.nlm.nih.gov/27536036/
https://dx.doi.org/10.20546/ijcmas.2017.605.195
https://dx.doi.org/10.20546/ijcmas.2017.605.195
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3185330/

	Seroprevalence of Brucellosis in Patients Having Complained of Joint Pain: A Case Control
	Abstract
	Introduction
	Materials And Methods
	Study design
	Inclusion & exclusion criteria
	Study population
	Sample size
	Sample collection
	Serological assay
	FIGURE 1: Methodology of anti-Brucella ELISA IgM and ELISA IgG.

	Blood culture
	FIGURE 2: Methodology of blood culture.


	Results
	TABLE 1: Receiver operating characteristic (ROC) curve for anti-Brucella IgM/IgG ELISA.
	FIGURE 3: ROC analysis for IgM with IgG as a golden standard; and for IgG with IgM as a golden standard
	TABLE 2: Demographical association with Brucella seroprevalence in case and control patients:
	TABLE 3: Risk factors association with Brucella seroprevalence in case and control patients:
	TABLE 4: Clinical features and association with Brucella seropositivity in case and control patients:

	Discussion
	TABLE 5: Sero-prevalence of Brucella in case and control patients by anti-Brucella IgM and anti-Brucella IgG ELISA.

	Conclusions
	Additional Information
	Disclosures

	References


