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ABSTRACT

Background: Brucellosis is a highly infectious zoonotic disease caused by Brucella species, affecting both humans and animals
globally. It remains a significant public health concern, particularly in regions with extensive livestock farming and close
human-animal interactions. The disease manifests as fever, fatigue, joint pain, and severe complications such as endocarditis
and neurological disorders. Despite being endemic in many developing countries, brucellosis often remains underreported due
to inadequate surveillance and diagnostic challenges. Pakistan, with its large livestock population, is at high risk, necessitating
comprehensive epidemiological assessment.

Objective: This study aimed to determine the prevalence and distribution of human brucellosis in Pakistan from 2021 to 2024,
utilizing national surveillance data to identify high-burden regions and inform future control strategies.

Methods: A retrospective study was conducted using secondary data obtained from the National Institute of Health — Integrated
Disease Surveillance and Response (NIH-IDSR). All reported human brucellosis cases from January 2021 to May 2024 were
included. Data were analyzed to determine prevalence trends across different provinces. Statistical assessments included
descriptive analysis, prevalence calculations, and trend evaluation over time.

Results: A total of 1,171 cases of brucellosis were reported across Pakistan from 2021 to 2024. Khyber Pakhtunkhwa had the
highest burden with 678 cases (57.9%), followed by Balochistan with 376 cases (32.1%) and Sindh with 111 cases (9.5%).
Minimal cases were recorded in Gilgit Baltistan (3 cases) and Azad Jammu & Kashmir (3 cases). No cases were reported in
Punjab. The highest annual incidence was in 2023, with 913 cases, accounting for 78% of all reported cases.

Conclusion: This study highlights the significant burden of human brucellosis in Khyber Pakhtunkhwa and Balochistan,
emphasizing the need for improved surveillance, vaccination programs, and public health interventions. The absence of reported
cases in Punjab may indicate effective control measures or potential underreporting. Strengthening disease monitoring and
preventive strategies is essential to reducing brucellosis transmission in high-risk regions.
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INTRODUCTION

Brucellosis is a zoonotic disease of significant public health concern, affecting both humans and animals globally, including Pakistan.
It ranks as the second most important zoonotic disease worldwide, with over 500,000 cases reported annually, according to the World
Health Organization (WHO) (1). The causative agent, Brucella, is a genus of aerobic, non-motile, facultative intracellular, Gram-
negative bacteria that can persist in epithelial cells, macrophages, dendritic cells, and placental trophoblasts, facilitating its survival and
replication within the host (2). Various Brucella species exhibit host preferences; Brucella melitensis predominantly infects small
ruminants, Brucella abortus targets cattle, Brucella suis affects pigs, and Brucella canis is specific to dogs (3,4). The infection leads to
significant clinical consequences in humans, including fever, fatigue, joint pain, and in severe cases, complications such as endocarditis
and neurological disorders (5). In animals, brucellosis contributes to reproductive issues such as miscarriages, stillbirths, reduced milk
production, and infertility, resulting in substantial economic losses for the livestock industry (6). The disease primarily spreads through
direct contact with infected animals, their bodily fluids, or by consuming unpasteurized dairy products (7). Laboratory testing is crucial
for diagnosing brucellosis, with various serological and molecular techniques utilized. The Rose Bengal Test (RBT), IgG/IgM ELISA,
and PCR are among the most reliable methods for detecting Brucella infections (8). Studies across different countries have highlighted
variations in prevalence based on species, diagnostic methods, and geographic regions. For instance, research in Northern Iraq reported
brucellosis seroprevalence rates of 3.1% in cattle, 0.7%-4.4% in sheep and goats, and up to 50% in buffalo, depending on the diagnostic
method used (9,10). Similarly, studies in India have demonstrated a prevalence of brucellosis ranging from 4.96% to 17.64% based on
ELISA and PCR methods (11). Research in Saudi Arabia has also indicated varying seroprevalence rates among camels, sheep, and
goats, with higher rates observed in older and female animals (12). The persistence of brucellosis in many regions underscores its
complex epidemiology and the challenges associated with its control (13).

Pakistan, with its large livestock population and limited brucellosis control measures, remains vulnerable to the widespread transmission
of this disease. The prevalence of brucellosis in Pakistan has been reported in both humans and animals, with seroprevalence rates
varying across different regions. Previous reports indicated a 16% infection rate in humans (3), while more recent studies have
documented an overall prevalence of 4.35% among high-risk workers in Lahore and Kasur (14,15). Another study in Malakand reported
a significantly higher prevalence of 27.47% using ELISA, with distinct variations between different Tehsils (16). Further research in
Gilgit and Nagar districts identified notable seroprevalence rates in cattle, yaks, and zos (17). Camel brucellosis studies conducted in
Sibi district revealed infection rates ranging from 6.6% to 22.8%, depending on the district and diagnostic method used (18). Seasonal
patterns have also been observed in brucellosis incidence, with peaks occurring in spring and summer, as seen in a decade-long study
from China (19). Brucellosis poses a significant threat to pregnant women, with studies highlighting its association with spontaneous
abortions. A case-control study conducted in Haripur District revealed a seroprevalence of 23.63% among women who had miscarriages,
with molecular testing confirming Brucella DNA in the majority of cases (2). Additional studies from Pakistan's Abbottabad, Lahore,
and Punjab regions have also documented varying prevalence rates, reinforcing the occupational and dietary risk factors associated with
brucellosis transmission (20-22). The disease disproportionately affects individuals with direct exposure to livestock, such as farmers,
veterinarians, and butchers, as well as those consuming unpasteurized dairy products. Moreover, demographic factors, including
education level and socioeconomic status, have been linked to infection rates, with higher prevalence observed among uneducated and
lower-income populations (22).

Despite its profound public health and economic implications, brucellosis remains an underreported and under-researched disease in
Pakistan. Limited surveillance and diagnostic facilities contribute to its persistence, necessitating urgent measures to improve awareness,
diagnostic capabilities, and control strategies. The present study aims to assess the prevalence of human brucellosis across various
provinces of Pakistan from 2021 to 2024. By analyzing recent epidemiological data, the study seeks to provide a comprehensive
understanding of brucellosis trends in the country, identify high-risk populations, and contribute to the development of effective
prevention and control policies.
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METHODS

This retrospective study was conducted across all provinces and territories of Pakistan, including Balochistan, Khyber Pakhtunkhwa,
Punjab, Sindh, Gilgit Baltistan, [slamabad, and Azad Jammu and Kashmir. The study aimed to assess the prevalence of human brucellosis
between 2021 and 2024 using secondary data obtained from the National Institute of Health — Integrated Disease Surveillance and
Responses (NIH-IDSR) database. A non-probability purposive sampling technique was employed to select relevant data, ensuring the
inclusion of reported cases from different regions (18). The study population comprised individuals diagnosed with brucellosis as
recorded in the NIH-IDSR database. Inclusion criteria involved all confirmed human cases of brucellosis documented in the national
surveillance system, while cases lacking definitive laboratory confirmation or incomplete records were excluded to maintain data
reliability. The diagnosis of brucellosis in the included data was based on serological and molecular testing, including the Rose Bengal
Plate Test (RBPT), Enzyme-Linked Immunosorbent Assay (ELISA), and Polymerase Chain Reaction (PCR), ensuring accuracy in case
identification (12).

Data collection involved extracting relevant epidemiological variables such as patient demographics, geographical distribution,
laboratory-confirmed diagnostic results, and reported risk factors. The extracted data were systematically organized and analyzed using
appropriate statistical methods. Descriptive statistics were applied to determine the prevalence rates across different provinces and
demographic groups. Chi-square tests and logistic regression models were utilized to assess associations between risk factors and disease
prevalence, where applicable (8). Ethical approval for the study was sought from the Research Committee of Bashir Institute of Health
Sciences. Since secondary data were used, the study did not involve direct patient interaction, and informed consent was not applicable.
Nonetheless, all data were anonymized, and confidentiality was maintained in accordance with ethical research guidelines.

RESULTS

A total of 1,171 cases of human brucellosis were reported across Pakistan from 2021 to 2024. The highest number of cases was
documented in 2023, with 913 cases, followed by 2024 with 156 cases, 2022 with 69 cases, and the lowest number in 2021 with 33
cases. Khyber Pakhtunkhwa was the most affected province, accounting for 678 cases (57.9%) during this period. Balochistan reported
376 cases (32.1%), Sindh recorded 111 cases (9.5%), while Gilgit Baltistan and Azad Jammu & Kashmir each had 3 cases (0.25%). In
2021, a total of 33 cases were reported, with Khyber Pakhtunkhwa accounting for 26 cases (78.8%), followed by Balochistan with 5
cases (15.2%) and Sindh with 2 cases (6.1%). The distribution of cases within Khyber Pakhtunkhwa showed a peak in August (10 cases),
followed by October (5 cases) and December (7 cases).

The number of cases increased in 2022, with 69 cases reported nationwide. Khyber Pakhtunkhwa remained the most affected province,
reporting 39 cases (56.5%), followed by Balochistan with 26 cases (37.7%) and Sindh with 4 cases (5.8%). A sharp increase in Khyber
Pakhtunkhwa was observed in March (25 cases) and April (12 cases), while Balochistan had the highest incidence in January (24 cases).
A significant surge was observed in 2023, with 913 cases reported. Khyber Pakhtunkhwa reported the highest number of cases, with
515 cases (56.4%), followed by Balochistan with 288 cases (31.5%), Sindh with 104 cases (11.4%), Gilgit Baltistan with 3 cases (0.3%),
and Azad Jammu & Kashmir with 3 cases (0.3%). The highest incidence was recorded in June, with 356 cases in Khyber Pakhtunkhwa,
followed by May (42 cases) and July (25 cases). Similarly, in Balochistan, the peak was observed in August with 81 cases, followed by
May (50 cases) and June (43 cases). Sindh reported the highest cases in November (49 cases) and October (21 cases).

By the first 18 weeks of 2024, 156 cases had been reported, with Khyber Pakhtunkhwa contributing 98 cases (62.8%), Balochistan 57
cases (36.5%), and Sindh 1 case (0.6%). The highest incidence in Khyber Pakhtunkhwa occurred in March (25 cases) and February (21
cases), while in Balochistan, April showed the highest count (25 cases), followed by January (15 cases). The overall prevalence of
brucellosis in Pakistan between 2021 and 2024 was estimated at 48 cases per 100,000 population. Khyber Pakhtunkhwa had the highest
burden, with 678 reported cases, followed by Balochistan with 376 cases, Sindh with 111 cases, and minimal cases in Gilgit Baltistan
and Azad Jammu & Kashmir. The findings highlight a significant increase in cases in 2023, particularly in Khyber Pakhtunkhwa and
Balochistan, with seasonal variations observed across provinces.
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Table 1 Year-wise Reported Cases of Human Brucellosis in Pakistan (2021-2024)

Year Total Cases Khyber Pakhtunkhwa Balochistan  Sindh Gilgit Baltistan Azad Jammu & Kashmir
2021 33 26 5 2 0 0
2022 69 39 26 4 0 0
2023 913 515 288 104 3 3
2024 156 98 57 1 0 0
Table 2 Monthly Distribution of Brucellosis Cases in Khyber Pakhtunkhwa (2023-2024)
Month Cases in 2023 Cases in 2024
January 0 17
February 0 21
March 0 25
April 3 14
May 42 21
June 356 0
July 25 0
August 19 0
September 19 0
October 16 0
November 14 0
December 21 0
Table 3 Prevalence of Brucellosis in Pakistan (2021-2024) per 100,000 Population
Metric Value
Total Population (Million) 240.5
Total Cases Reported 1171
Prevalence per 100,000 486.9
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Figure.1.1: Total reported cases of Brucellosis in 2021 in regions of Pakistan Figure.1.2: Weekly trend of Brucellosis cases in 2021
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Figure.2.1: No. of cases of brucellosis in regions of Pakistan in 2022 Figure.2.2: Weekly trend of Brucellosis cases in 2022
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Figure.3.1: No. of cases of brucellosis in regions of Pakistan in 2023

Figure.3.2: Monthly trend of Brucellosis cases in 2023
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Figure.5.3: Prevalence of Brucellosis in Khyber Pakhtunkhwa since 2021-2024 Figure.5.4: Prevalence of Brucellosis in Sindh since 2021-2024

DISCUSSION

Brucellosis remains one of the most neglected zoonotic diseases globally, posing a significant burden on human and animal health. The
findings of this study highlight the epidemiological trends of human brucellosis in Pakistan from 2021 to 2024, demonstrating a marked
increase in cases in 2023. The overall prevalence of brucellosis in Pakistan was found to be 48 cases per 100,000 population, with
Khyber Pakhtunkhwa and Balochistan being the most affected regions. This distribution aligns with global trends, where regions with a
high dependence on livestock, unregulated dairy consumption, and limited disease control measures exhibit elevated brucellosis
prevalence. Studies from the Eastern Mediterranean, South Asia, and Latin America have also reported significant disease burdens,
particularly in areas with extensive livestock farming and insufficient public health interventions (23). The data obtained from the
National Institute of Health - Integrated Disease Surveillance and Response (NIH-IDSR) provided valuable insight into disease trends
across different regions of Pakistan. Khyber Pakhtunkhwa consistently exhibited the highest number of cases throughout the study
period, with a substantial peak in 2023. Balochistan followed as the second most affected province, reflecting a similar trend. The surge
in cases in 2023 may be attributed to improved surveillance, increased awareness, or a genuine rise in infection rates due to
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environmental and epidemiological factors. Studies in other endemic regions have identified seasonal variations, with brucellosis cases
peaking in warmer months, a pattern that was also observed in this study, where incidence spiked during the summer months (9).

A significant factor contributing to the high prevalence in Khyber Pakhtunkhwa and Balochistan is the extensive livestock-rearing
practices and close human-animal interactions. The unregulated consumption of raw dairy products, including unpasteurized milk and
soft cheese, remains a primary route of transmission. The majority of cases in endemic regions are linked to occupational exposure,
particularly among farmers, veterinarians, and slaughterhouse workers. Previous studies have confirmed the role of occupational risk in
brucellosis transmission, with higher infection rates observed in individuals working closely with livestock (23). The findings of this
study further support these observations, indicating that the disease burden is more pronounced in rural and agrarian communities. The
decline in reported cases in 2024 may suggest improvements in disease management, strengthened surveillance, or underreporting due
to limitations in diagnostic accessibility. Despite the reduction, the persistence of brucellosis in Pakistan underscores the need for
sustained public health interventions. Countries that have successfully controlled brucellosis have implemented stringent animal
vaccination programs, pasteurization of dairy products, and robust surveillance systems. The introduction of these measures in Pakistan
could significantly reduce the disease burden. However, limited healthcare infrastructure in rural areas poses a challenge to effective
disease control, as diagnostic facilities and treatment options remain inadequate in many affected regions (24).

One of the strengths of this study is its reliance on national surveillance data, which provides a comprehensive overview of the disease
burden across multiple years. The use of laboratory-confirmed cases enhances the reliability of the findings, minimizing the risk of
overestimation. Additionally, the inclusion of multiple provinces allows for a broader understanding of regional variations and risk
factors associated with brucellosis in Pakistan (25,26). Despite its strengths, the study has several limitations. The reliance on secondary
data restricts the ability to control for potential biases in case reporting. Underreporting remains a significant concern, particularly in
regions with limited access to healthcare facilities. Many cases of brucellosis may go undiagnosed due to the nonspecific clinical
presentation of the disease, which often mimics other febrile illnesses. Furthermore, the study did not account for demographic and
occupational risk factors, which are crucial for understanding disease transmission dynamics. Future research should focus on assessing
the socio-economic determinants of brucellosis, including gender distribution, occupational risks, and access to healthcare services (27-
30. The findings of this study reinforce the need for targeted public health interventions to mitigate the spread of brucellosis in Pakistan.
Enhancing disease surveillance, promoting vaccination of livestock, and improving awareness regarding safe dairy consumption are
critical components of an effective control strategy. Strengthening laboratory diagnostic capabilities, particularly in high-risk regions,
could further aid in timely case detection and management. Addressing these challenges through a multidisciplinary approach involving
veterinarians, healthcare providers, and policymakers is essential for reducing the burden of brucellosis and preventing future outbreaks.

CONCLUSION

This study highlights the persistent burden of human brucellosis in Pakistan from 2021 to 2024, with a notable concentration of cases
in Khyber Pakhtunkhwa, Balochistan, and Sindh. The findings emphasize the significance of brucellosis as a public health concern,
particularly in regions with extensive livestock farming and close human-animal interactions. The absence of reported cases in certain
areas does not necessarily indicate the absence of the disease but may reflect gaps in surveillance and reporting. Strengthening national
surveillance systems, raising public awareness, and implementing preventive measures are crucial for controlling the spread of
brucellosis. The study underscores the need for targeted interventions, including improved diagnostic facilities, vaccination programs,
and enhanced biosecurity measures, to reduce transmission risks. Future research should focus on understanding the socio-economic
and occupational factors contributing to disease prevalence and refining control strategies to mitigate its impact on human health and
livestock productivity.
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