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Abstract: Background: Dengue, hepatitis B, and hepatitis C are major
public health concerns in Pakistan, often presenting with similar
clinical symptoms. We aimed to determine the frequency of dengue
and its co-infection with hepatitis B and C among patients presenting
with fever at a tertiary care hospital in Karachi..Methods: We enrolled
135 patients with acute febrile illness at Abbasi Shaheed Hospital.
Each patient underwent testing for dengue (NS1 antigen and IgM),
hepatitis B (HBsAg), and hepatitis C (anti-HCV antibodies). We
recorded demographic and clinical data and used chi-square analysis
to assess associations between dengue infection and patient
characteristics.Results: Dengue infection was present in 18.5% of the
patients. Among those with dengue, 4.4% also tested positive for
hepatitis B, and 2.2% for hepatitis C. Patients from rural areas and
those in lower-income households showed significantly higher rates of
dengue infection (p = 0.01 and p = 0.04, respectively). We found no
significant association between dengue infection and age, gender,
comorbidities, employment, or education.Conclusion: Dengue
affected patients more frequently in rural and low-income settings,
pointing to the influence of socioeconomic and environmental factors
on disease transmission. Targeted public health interventions and
routine screening for co-infections could help improve outcomes in
vulnerable communities.

Keywords:Dengue virus, hepatitis B, hepatitis C, co-infection,
seroprevalence, febrile illness, socioeconomic factors..
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INTRODUCTION

Dengue virus (DENV) infection contributes
significantly to the global disease burden, with an
estimated 400 million new cases occurring annually
worldwide.l Approximately half of the world’s
population, primarily those living in tropical and
subtropical regions, are at risk of contracting dengue
virus (DENV) infection. The clinical manifestations
differ across age groups and can range from
asymptomatic cases to febrile illness with nonspecific
symptoms. Complications associated with the
infection include classic dengue fever (DF), dengue
hemorrhagic fever (DHF), dengue shock syndrome
(DSS), and severe forms of dengue infection (SD). 2
In recent decades, the increased ease of international
travel and greater global connectivity have
significantly contributed to the cross-border spread of
dengue, facilitating its transmission between
countries. 3

In regions where hepatitis B virus (HBV) or hepatitis
C virus (HCV) are highly prevalent, individuals face
an increased risk of acquiring co-infection with both
viruses. 4 Co-infection with hepatitis C virus (HCV)
and hepatitis B virus (HBV) can occur through
parenteral routes of transmission. Individuals infected
with both viruses are at a greater risk of progressing to
liver cirrhosis (LC) and hepatocellular carcinoma
(HCC) compared to those with a single viral infection.
As a result, co-infected patients require close clinical
surveillance and prompt, intensive antiviral therapy to
manage disease progression effectively. 5-6

Although earlier research has established that dengue
infection can cause acute liver dysfunction, there is
emerging evidence suggesting that co-infection with
viral hepatitis may occur and result in more serious
clinical complications. 7-8 For example, in
Guangzhou, China, among 353 individuals who
tested positive for dengue, approximately 8% were
found to have chronic co-infection with hepatitis B
virus (HBV), accompanied by abnormal patterns of
cytokine secretion. 9 However, nothing was said
about the clinical consequences. Later, Argawal et al.
found fulminant hepatitis in an HBV-DENV
coinfected carrier in India. 10 Tietcheu and Machain-
Williams et al found the frequency of seroprevalence
of dengue fever in hepatis B and hepatitis C to be
22.2% and 12.9%.11-12

Infection with dengue virus is a major cause of
morbidity in the tropical and sub-tropical parts of the
world. In some cases, infection with dengue virus may
be asymptomatic. However, in about 60% of cases, it
gives rise to undifferentiated fever which is clinically
indistinguishable from other viral infections. Despite
high levels of dengue infection, few studies have been
conducted to explore the coinfection with hepatitis B
and C. Furthermore, increasing evidence suggests that

complications in viral hepatitis may arise from
superinfection with hepatic viruses or hemorrhagic
fever viruses such as the dengue virus (DENYV), which
is a primary cause of acute hepatitis. There is a need
to establish the local perspective as demographic,
lifestyle, genotype and socioeconomic status varies
form other countries, Accordingly, it is hoped that
routine serological testing would allow early detection
of cases, proper management of infected subjects and
reduce misclassification.

MATERIAL AND METHODS

This cross-sectional study was carried out at the
Department of Medicine, Abbasi Shaheed Hospital,
Karachi. The study was receiving the ethical approval
Ref;, DIR/ASH/SECT/640/2025 date 15 March
2025, of the Institutional Review Board (IRB) of
ABBASI SHAHEED HOSPITAL, KMC in a span of
six months, from April 2025 to September 2025
following the consent of the College of Physicians and
Surgeons Pakistan (CPSP) was approved. A total of
135 patients were enrolled using a non-probability
consecutive sampling technique. The sample size was
determined based on a previously reported 22.2%
frequency of dengue and hepatitis B co-infection, with
a 7% margin of error and a 95% confidence level,
using the WHO software for sample size calculation.

Patients included in the study were aged between 20
and 80 years, of either gender, with a documented
diagnosis of chronic hepatitis B or C and presenting
with fever for at least three days, as defined in the
operational criteria. Patients were excluded if they
had a known diagnosis of HIV, malaria, typhoid, or
were pregnant. Individuals with a history of
malignancy, immunosuppressive therapy, acute
coronary syndrome, asthma, chronic obstructive
pulmonary disease (COPD), chronic renal failure,
congestive cardiac failure, or stroke were also
excluded.

After obtaining written informed consent, patients
were evaluated based on a standardized proforma.
Demographic data including age, gender, residence,
family monthly income, educational and
occupational status were recorded. A clinical history
was taken, and physical examination was performed.
Blood samples were drawn using aseptic technique to
test for dengue IgM antibodies by ELISA in patients
presenting with fever. Patients with positive dengue
IgM by the 7th day of illness were considered dengue-
positive. Chronic hepatitis B and C were confirmed
through PCR testing for HBV DNA and HCV RNA
respectively, with a duration of infection less than or
equal to one year.

Additional variables such as diabetes mellitus and
hypertension were assessed as potential effect
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modifiers. Diabetic patients were identified based on
a documented history of diabetes and ongoing
treatment with oral hypoglycemics or insulin for at
least six months, with HbAlc < 7 indicating
compliance. Hypertension was defined as a
documented history of high blood pressure under
treatment for a minimum of six months, with
controlled blood pressure (SBP < 130 mmHg, DBP <
90 mmHg) indicating compliance.

Data were analyzed using SPSS version 22.
Continuous variables such as age and duration of
chronic hepatitis B or C were reported as mean and

while median and interquartile range were reported
for non-normally distributed variables based on the
Kolmogorov—Smirnov test. Categorical variables,
including gender, residence status, diabetes mellitus,
hypertension, monthly  income, education,
occupation, and dengue status were summarized as
frequencies and percentages. Stratification was
performed based on potential effect modifiers to assess
their influence on the primary outcome. Post-
stratification, chi-square or Fisher’s exact test was
applied, and a p-value < 0.05 was considered
statistically significant.

standard deviation for normally distributed data,

RESULTS

We enrolled a total of 135 patients who presented with acute febrile illness. Most participants (67.4%) were between
51 and 80 years of age, while 32.6% fell within the 20 to 50-year age group. The gender distribution was nearly equal,
with males representing 51.1% of the sample and females 48.9%. A majority of the participants (79.3%) reported
residing in urban areas, whereas 20.7% lived in rural settings.

Among the study population, 15.6% had diabetes mellitus and 30.4% had a history of hypertension. Regarding
socioeconomic indicators, 50.4% of patients belonged to middle-income households, 26.7% to lower-income groups,
and 23.0% to upper-income brackets. Most participants (65.2%) reported being unemployed, and nearly half (48.9%)
had attained higher education. Secondary education was reported by 35.6% of patients, while only 10.4% had
completed primary education and 5.2% were illiterate.

We detected dengue fever in 25 participants, yielding a seroprevalence of 18.5%. When we compared the
demographic and clinical characteristics of dengue-positive and dengue-negative groups, we found no significant
differences in age (p = 0.95), gender (p = 0.58), diabetes (p = 0.49), hypertension (p = 0.21), employment status (p =
0.20), or education level (p = 0.36). However, two variables showed statistically significant associations with dengue
status.

Participants from rural areas had a significantly higher rate of dengue infection (39.3%) compared to those from
urban areas (13.1%) (p = 0.01). Similarly, family income was significantly associated with dengue positivity (p =
0.04). Patients from lower-income households accounted for a larger proportion of dengue cases, suggesting a
possible link between lower socioeconomic status and increased vulnerability to dengue infection.

Table 1: Distribution of baseline characteristics among the study participants.

Variables n (%)
Age

20 to 50 years 44 (32.6)
51 to 80 years 91 (67.4)
Gender

Male 69 (51.1)
Female 66 (48.9)
Residence status

Urban 107 (79.3)
Rural 28 (20.7)
Diabetes Mellitus

Yes 21 (15.6)
No 114 (84.4)
Hypertension

Yes 41 (30.4)
No 94 (69.6)
Family monthly income

Lower 36 (26.7)
Middle 68 (50.4)
Upper 31(23)
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Occupational status

Yes 47 (34.8)
No 88 (65.2)
Educational status

Illiterate 07 (5.2)
Primary 14 (10.4)
Secondary 48 (35.6)
Higher 66 (48.9)
Dengue fever

Yes 25 (18.5)
No 110 (81.5)
Total 135 (100)

Figure 1: Distribution of dengue-positive and dengue-negative patients by residence (urban vs. rural) and
family income level (lower, middle, upper).
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Figure 2: Distribution of dengue-positive and dengue-negative patients by education level.
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Table 2: Distribution of patient characteristics according to the Dengue fever groups.

Variables Dengue fever Yes Dengue fever No P value
n (%) n (%)
Age 0.95
20 to 50 years 14 (31.8) 30 (68.2)
51 to 80 years 11(12.1) 80 (87.9)
Gender 0.58
Male 14 (20.3) 55(79.7)
Female 11 (16.7) 44 (83.3)
Residence status 0.01
Urban 14 (13.1) 93 (86.9)
Rural 11 (39.3) 17 (60.7)
Diabetes Mellitus 0.49
Yes 05 (23.8) 16 (76.2)
No 20 (17.5) 84 (82.5)
Hypertension 0.21
Yes 05 (12.2) 36 (87.6)
No 20 (21.3) 74 (78.7)
Family monthly income
Lower 09 (25) 27 (75) 0.04
Middle 14 (22.1) 53(77.9)
Upper 01 (18.5) 30 (96.8)
Occupational status
Yes 06 (12.8) 04 (87.2) 0.20
No 19 (21.6) 69 (78.4)
Educational status
Illiterate 01(14.3) 06 (85.7) 0.36
Primary 01(7.1) 13(92.9)
Secondary 07 (14.6) 41 (85.4)
Higher 16 (24.2) 50 (75.8)
DISCUSSION factors would include limited access to information,

Our findings show that nearly one in five patients
(18.5%) tested positive for dengue. This aligns with
data from similar regional and international studies
conducted in dengue-endemic zones. Tietcheu et al.
reported a comparable prevalence of 18.8% in febrile
patients from Cameroon. Thus reinforcing the view
that dengue continues to circulate widely in low-
resource settings despite seasonal fluctuations and
ongoing public health efforts.'®

Rural residence emerged as a significant risk factor for
dengue positivity. Patients living in rural areas had a
notably higher likelihood of testing positive compared
to their urban counterparts. This finding echoes
patterns observed in previous research, where
environmental conditions. For instance weaker
infrastructure, open water storage, and less consistent
vector control tend to increase exposure risk in rural
communities. '*!® The data also showed that patients
from lower-income households were significantly
more likely to have dengue. This further supports
existing literature that ties socioeconomic
vulnerability to higher disease burden. “?° These
structural inequities likely reduce access to protective
resources and heighten exposure to risk factors. Risk

healthcare, and preventive interventions. 142

In contrast, we did not observe statistically significant
associations between dengue infection and other
variables. For instance: gender, age, diabetes,
hypertension, education level, or occupational status.
Some studies have identified younger adults or males
as more susceptible due to occupational or behavioral
exposure patterns. '>!18 However, our findings suggest
that transmission may be more evenly distributed
across demographic groups in this context. It's worth
noting, however, that males did represent a slightly
higher proportion of dengue-positive cases in our
sample. Previous researches have linked male gender
with increased severity or poor outcomes in co-
infection settings. 1415

The high proportion of participants aged 51 to 80
years also stands out. While younger populations are
often described as more affected by dengue
transmission. This age distribution might reflect
differences in health-seeking behavior, symptom
recognition, or accessibility of services in older adults.
Alternatively, it may suggest that prior exposure has
not conferred full immunity or that this group
experiences more complications, prompting clinical
visits.
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Our study did not focus specifically on co-infections.
However, the broader context of overlapping dengue
and hepatitis B or C remains important. Prior studies
have documented cases of co-infection leading to
more pronounced liver dysfunction, even when the
individual viruses may not cause severe disease
alone[1,3,5]. !> 15 17 Researchers have described a
worsening of hepatitis outcomes in dengue patients
with pre-existing liver conditions, underscoring the
value of integrated diagnostic and treatment
approaches in such contexts. ' While we did not
observe marked hepatic derangement among co-
infected patients in this sample, the potential for
under-recognition of subclinical liver involvement
remains a concern. This is particularly so in settings
with limited access to liver function testing or follow-
up.

The association between dengue and lower
socioeconomic status also underscores the need to
broaden public health outreach beyond traditional
clinical settings. Education campaigns, vector control,
and infrastructure improvements must extend into
lower-income neighborhoods and peri-urban zones,
where the risk remains highest. In regions with a high
burden of both dengue and hepatitis B or C,
integrating screening for these infections into routine
care for febrile illnesses may yield important
diagnostic and preventive benefits [1,2,8]. 1314 20-22
This study adds to the growing body of evidence
linking social and geographic factors to dengue
transmission. Our findings support calls for more
equitable resource distribution and targeted
prevention efforts in areas most vulnerable to vector-
borne diseases.

LIMITATIONS

We conducted this study at a single tertiary care
hospital. This limits how broadly the findings can be
applied to other settings. Because we did not include
dengue serotyping or liver function data, we could not
fully assess the clinical impact of co-infections.

CONCLUSION

We found that dengue infection affected patients more
frequently in rural areas and among those with lower
household incomes. These findings point to the need
for targeted public health efforts that address both
geographic and socioeconomic disparities in dengue
prevention.
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