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Introduction: Brucellosis is the commonest zoonotic disease worldwide and a common public health problem in 
Nepal. Because of the highly variable clinical presentation and non-specific manifestations, it remains a big 
challenge for clinicians from developing countries. Brucellosis has a tropism for the reticuloendothelial system, 
the liver is frequently involved. There is a paucity of data about the laboratory and clinical findings of human 
Brucellosis from Nepal. To address this knowledge gap, we conducted this study to find out the clinical profile 
and biochemical abnormalities of patients with brucellosis at a tertiary-care teaching hospital in western Nepal. 
Methods: A cross-sectional study was carried out at Gandaki Medical College Teaching Hospital, Pokhara, Nepal. 
All patients admitted to the in-patient department of our hospital with probable or definitive diagnoses of 
brucellosis were included. We excluded those who did not consent to their participation in our study, those who 
were under 18 years of age, and those who had deranged liver function due to other pre-existing illnesses. 
Descriptive statistics were used to analyze the data in terms of demography, clinical manifestations, and labo-
ratory parameters. 
Results: There was a total of 40 confirmed cases of Brucellosis (age: 18–66 years) during the study period. More 
than half (55%, n = 22) of the study participants were males and most of them lived in a rural setting (77.5%, n 
= 31). Most of them (70%, n = 28) gave history of ingestion of high-risk food. The commonest clinical findings 
were fever with/out chills (90%, n = 36) followed by nausea/vomiting (72.5%, n = 29), headache (40%, n = 16) 
and malaise (37.5, n = 15). Liver function was deranged in a majority of the patients, the common parameters 
being Alkaline phosphatase in 96% (n = 38) cases, followed by SGOT (62.5%, n = 25), leukocytosis (57.5%, n =
23), total bilirubin (52.5%, n = 21) and SGPT (37.5%, n = 15). Characteristic increment (more than two folds of 
the upper limit of normal) was observed for alkaline phosphatase. 
Conclusion: The reticuloendothelial system is frequently involved in brucellosis. Notable changes were observed 
in liver function and hematological parameters in a majority of the participants in our study. These findings 
highlight the need for the implementation of effective control programs to address this problem in the Nepalese 
context.   

1. Introduction 

1.1. Background 

Brucellosis is the commonest zoonotic disease globally caused by an 

intracellular bacterium of the genus Brucella. It is a major public health 
problem in resource-poor countries. Human brucellosis occurs due to 
ingestion of infected animal products or contact with its tissue or fluids. 
Annually, more than 500,000 cases of human brucellosis occur globally 
[1]. Incidence of human Brucellosis is increasing in Eastern 
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Mediterranean countries such as Sri Lanka, India, China, Pakistan, 
Mongolia, and Nepal [2]. This disease is especially prevalent in com-
munities and countries based on an agrarian economy, where agricul-
ture and livestock rearing are common. The lower incidence of 
Brucellosis in endemic areas such as Nepal denotes either the absence or 
low level of disease surveillance and monitoring [2]. 

1.2. Pathogenesis 

Clinical manifestations of human brucellosis are highly variable, 
ranging from an asymptomatic infection- causing subclinical increase in 
serum transaminase level to debilitating conditions producing multi-
system illness [3]. The disease has a predilection for the reticuloendo-
thelial system involving the liver, spleen, and lymph nodes. The liver is 
the largest of the three and is frequently involved [4]. Because of the 
highly variable clinical presentation and non-specific manifestations, it 
is usually misdiagnosed and remains a big challenge for clinicians from 
developing countries. This situation is further aggravated by the lack of 
epidemiologic surveillance as well as the unavailability of proper diag-
nostic tests in these countries. 

1.3. Scientific rationale of the study 

In Nepal, brucellosis is reported to be endemic [5]. However, there is 
a substantial lack of evidence in the literature about the demographics, 
clinical spectrum, and laboratory findings of human brucellosis. To 
address this knowledge gap, we conducted this study to find out the 
clinical and biochemical abnormalities of patients with brucellosis at a 
tertiary-care teaching hospital in western Nepal. 

1.4. Objective 

The purpose of this study was to identify the demographic features, 
clinical manifestations, and patterns of laboratory tests profile of the 
patients with brucellosis at our center. 

2. Materials and methods 

2.1. Registration 

The manuscript has been reported in line with the STROCSS criteria 
[6]. It has also been registered with Research Registry at http://www.re 
searchregistry.com/on April 10, 2022, and the unique identifying 
number is researchregistry7798. 

2.2. Study design and setting 

A descriptive cross-sectional study was carried out from January 
2020 through February 2022 at Gandaki Medical College Teaching 
Hospital, Pokhara, Nepal. 

2.3. Inclusion and exclusion criteria 

All patients admitted to the in-patient department of our hospital 
with probable or definitive diagnoses of brucellosis were included. 

Exclusion criteria included those who did not consent to their 
participation in our study, those who were under 18 years of age, and 
those who had deranged liver function due to other pre-existing 
illnesses. 

2.4. Diagnosis of brucellosis 

Suspected patients underwent serological testing with a rapid chro-
matographic immunoassay for the qualitative detection of Brucella an-
tigen. This flow assay is a qualitative, membrane-based immunoassay 
for the detection of Brucella antigen in human serum. The membrane is 

pre-coated with mouse anti-Brucella antibody. The antigen in the serum 
if present reacts with the dye-conjugate which has been pre-coated with 
anti-brucella on the conjugate pad. The mixture then migrates upward 
on the membrane by capillary action and reacts with mouse anti- 
brucella antibody on the membrane in the test line region. The 
absence of the colored lines in the test line region indicates that the 
specimen does not contain the brucella antigen. To serve as a procedure 
control, a colored line will always appear in the control line region 
indicating that the proper volume of serum has been added and mem-
brane wicking has occurred (Acro Biotech Inc., Rancho Cucamonga, 
California, USA). The diagnosis was confirmed by IgM and IgG sandwich 
ELISA tests using a commercial kit (Bio-Techne India Pvt Ltd, Pune, 
India). Concurrently, we did LFT and CBC in those suspected cases. LFT 
parameters were measured by a fully automatic analyzer, BA-A-280 
using the principle as per the manufacturer’s manual and CBC was 
done by Auto Hematology Analyzer, HEMA-D6051 using Flow Cytom-
etry (FCM) principle (Bioevopeak Inc., Seattle, Washington, USA) ac-
cording to the manufacturer’s instruction. 

2.5. Statistical methods 

The data collected was entered into MS-Excel. After data cleaning, it 
was imported and analyzed by using SPSS (Statistical Package for Social 
Sciences) 21. Descriptive statistics were used to analyze the data in 
terms of demography, clinical manifestations, and laboratory parame-
ters. To check if the data was normally distributed, the Kolmogorov 
Smirnov test was used. The data followed a normal distribution. So, 
statistical tests for parametric data were used. 

3. Results 

3.1. Study sample 

During our study period, there were 732 patients with clinical sus-
picion of brucellosis whose samples were sent to the laboratory for 
confirmatory diagnosis. A total of 40 patients with confirmed brucellosis 
were included in the final analysis. 

3.2. Demographic characteristics 

The demographic and general characteristics of our study population 
are shown in Table 1. Slightly more than half (55%, n = 22) of the study 
participants were males and most of them lived in a rural setting (77.5%, 
n = 31). The patient’s ages ranged from 18 to 66 years with a mean age 
of 49.67 years. Most of the study participants were from the high-risk 
profession- shepherds and farmers (47.5%, n = 19), shopkeepers 

Table 1 
Demographic profile among brucellosis patients.  

Demographic variables Frequency (%) (N = 40) 

Gender 
Male 22 (55) 
Female 18 (45) 
Age 
<30 6 (15) 
30–60 21 (52.5) 
>60 13 (32.5) 
Occupation 
Shepherds/Farmers 19 (47.5) 
Shopkeepers 10 (25) 
Veterinary personnel 6 (15) 
Others 5 (12.5) 
Ingestion of high-risk food 
Yes 28 (70) 
No 12 (30) 
Place of stay 
Rural 31 (77.5) 
Urban 9 (22.5)  
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(25%, n = 10), and veterinary personnel (15%, n = 6). Most of them 
(70%, n = 28) gave a history of ingestion of high-risk food such as un-
pasteurized milk and dairy products. 

3.3. Clinical features 

The most consistent clinical findings (Table 2) were fever with/out 
chills (90%, n = 36) followed by nausea/vomiting (72.5%, n = 29), 
headache (40%, n = 16) and malaise (37.5, n = 15). Abdominal pain was 
present in a quarter of the study participants (n = 10) and arthralgia was 
complained by 20% (n = 8) of the study participants. 

3.4. Frequency of laboratory derangement 

Table 3 shows the prevalence of abnormal laboratory parameters in 
our study participants. Alkaline phosphatase (ALP) was deranged in 
96% (n = 38) cases. This was followed by deranged SGOT (62.5%, n =
25), leukocytosis (57.5%, n = 23), total bilirubin (52.5%, n = 21) and 
SGPT (37.5%, n = 15). 

3.5. Laboratory profile abnormalities 

The derangement of laboratory parameters in our study is summa-
rized in Table 4. Total bilirubin was slightly elevated (1.7 ± 1.2 mg/dL; 
normal range: 0.3–1.2 mg/dL). Characteristic increment of ALP- more 
than two folds of the upper limit of normal was seen overall (297 ± 124; 
normal range: 30–120 IU/L). SGOT and SGPT were also elevated. 
Leukocytosis, albeit mild, was also found. 

4. Discussion 

4.1. Background 

Brucellosis is a zoonotic disease transmitted to humans by direct or 
indirect contact with infected animals. It is the most common zoonotic 
disease globally and is an important public health problem in low and 
middle-income countries, including Nepal [7]. There are very few pa-
pers from Nepal that have tried to explore this disease and our study may 
be significant to fill in this knowledge gap. 

4.2. Demographics 

In our study, brucellosis is slightly more prevalent amongst males 
and it is those who live in rural areas, who are more affected by this 
condition. This is consistent with findings from other studies from Nepal 
as well as from other countries [2,8]. Nepal is a primarily agrarian-based 
economy and the majority of people live in rural areas. Agriculture and 
livestock farming is the principal occupation of the majority of the 
Nepalese population and this explains why zoonotic diseases like 
brucellosis are common in rural areas [9]. Moreover, males are princi-
pally involved in shepherding and rearing animals and this may explain 
why it is more common in males in our setting. Brucellosis usually af-
fects people in the third to fifth decade of life, and our study is also 
reflective of this finding [10]. 

4.3. Disease transmission 

Brucellosis is transmitted from animals to humans by ingestion of 
food products such as unpasteurized milk and dairy products, and 
contact with infected tissue or fluids [2]. In our study, we found out that 
more than two-thirds of the study participants had a history of ingestion 
of high-risk food. Brucellosis is increasingly seen in individuals who 
prefer untreated products. The majority of the Nepalese population in 
rural areas are still unaware of food processing techniques like 
pasteurization and consume animal products directly. Many cultural 
practices in Nepal, for example, the handling of animal dung and con-
sumption of raw blood of animals on a festive scale may also be the 
reason why brucellosis is seemingly higher in our setting. 

4.4. Clinical manifestations 

Regarding the clinical manifestations, the most common findings in 
our study were fever, gastrointestinal upset, headache, malaise, joint 
pain, and abdominal pain. Brucellosis has a tropism for the reticuloen-
dothelial system, including the liver and spleen but can virtually affect 
any organ system and can have very variable presentations [11,12]. 

4.5. Lab findings 

Hematological abnormalities are a frequent finding in brucellosis. 
Anemia, leucopenia or leukocytosis, thrombocytopenia or thrombocy-
tosis, and elevated ESR were detected in patients with brucellosis in 
many previous studies [13,14]. In our study, anemia, and leukocytosis 
were found in 47.5% and 57.5% of the participants; their values being 
11.7 ± 1.64 g/dL and 12,576 ± 4,544 cells/mm3 respectively. Anemia 
in brucellosis may be explained by the alterations in iron metabolism 
secondary to chronic infection, hypersplenism, bleeding, or autoim-
mune hemolysis [8]. We did not, however, encounter patients with 
leucopenia and thrombocytopenia. Different studies have reported 
different hematological abnormalities and this may be because of dif-
ferences in the reference range and cut-off values of these parameters, 
geographical location, severity and duration of infection, 
co-morbidities, and the timing of collection of specimens for testing 
during the diseased period [15]. 

The liver, being one of the major reticuloendothelial organs, is 
commonly involved in brucellosis and the liver function may be 
deranged in more than 50% of the patient with active disease [16]. 

Table 2 
Reported clinical manifestations in patients with Brucellosis.  

Clinical features Frequency (%) 

Fever ± chills 36 (90) 
Gastrointestinal upset (Nausea/Vomiting) 29 (72.5) 
Headache 16 (40) 
Malaise 15 (37.5) 
Arthralgia 8 (20) 
Abdominal pain 10 (25)  

Table 3 
Frequency of deranged laboratory parameters among brucellosis patients.  

Abnormal laboratory parameters Frequency (%) (N = 40) 

Total Bilirubin 21 (52.5) 
SGPT 15 (37.5) 
SGOT 25 (62.5) 
ALP 38 (95) 
WBC 23 (57.5) 
Hemoglobin 19 (47.5)  

Table 4 
Laboratory abnormalities among the brucellosis patients.  

Laboratory parameters (Normal range) Mean ± SD 

Total Bilirubin (0.3–1.2 mg/dL) 1.7 ± 1.2 
SGPT (5–40 IU/L) 63 ± 59 
SGOT (5–40 IU/L) 73 ± 64 
ALP (30–120 IU/L) 297 ± 124 
Total protein (6–8.3 g/dl) 6.9 ± 0.5 
Albumin (3.4–5.4 g/dl) 3.9 ± 0.5 
Globulin (2–3.9 g/dl) 3.0 ± 0.3 
WBC (4,000–11,000 cells/mm3) 12,576 ± 4,544 
Hemoglobin (12–15 g/dL) 11.7 ± 1.64  
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Brucella has been found in liver tissue even in cases without any labo-
ratory liver function changes [4]. In our study, a significant elevation of 
ALP was found in more than 95% of the study participants, the average 
value being 297 IU/L. Transaminases (SGPT and SGOT) were deranged 
in 37.5% and 62.5% of the patients, their mean values being 63 and 73 
IU/L respectively. Latent jaundice was seen in more than half the study 
participants, the serum total bilirubin level being 1.7 ± 1.2 mg/dL. 
Clinical jaundice was, however, not commonly appreciated. The 
magnitude of change in liver function tests in brucellosis is variable. 
However, most studies have reported modest alterations in trans-
aminases and ALP levels [4,8,11,17]. The ALP level in our study was 
found to be more than two-fold the upper limit of normal, which is 
reportedly higher than in many other studies [17,18]. This may be 
explained by the fact that most Nepalese adults, especially in rural areas, 
produce and consume locally prepared alcoholic beverages. Alcoholism 
is widespread and culturally accepted in many Nepalese communities. It 
may also be because of the difference in the biochemical estimation of 
ALP in different settings and the use of different cut-off values of ALP 
across studies. 

4.6. Limitations 

Though our study is important in the Nepalese setting, it has quite a 
few limitations. Our study is a single-center study and may not accu-
rately reflect the trend in brucellosis incidence. Because of the low 
sample size, the results may not be generalizable to other parts of the 
country or across different clinical settings. We didn’t follow up with the 
participants and have not recorded clinical outcomes, which may be an 
important limitation. We suggest future studies address these concerns 
and be carried out across multiple centers for a considerable period. 

5. Conclusion 

Though Brucellosis is an endemic zoonosis in Nepal, there is a 
paucity of clinical and laboratory data about human brucellosis. Notable 
changes were observed in liver function and hematological parameters 
in a majority of the participants in our study. Extensive research and 
implementation of effective control programs seem imperative. 
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