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ORIGINAL ARTICLE ABSTRACT

Background: Infectious diseases, such as typhoid and hepatitis, alone pose significant
challenges to public health in Pakistan. However, when they co-occur with COVID-19,
they can intensify health complications and worsen overall outcomes.

Objective: To determine the prevalence of typhoid or hepatitis C virus (HCV) infection
with COVID-19.

Methods: In this cross-sectional survey, demographic data and blood specimens were
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Keywords: Co-epidemics; collected from 199 randomly selected COVID-19 patients hospitalized at a private
COVID-19; hospital in Lahore. D-dimer, ferritin, and C-reactive protein (CRP) levels, as well as
Hepatitis C; typhoid and HCV quick diagnostic tests were determined. Chi-square test was used for

Lahore Pakistan; statistical analysis.

Typhoid. Results: Gender segregation of 199 patients revealed that 55% of COVID-19 patients
were male and 45% were female. CRP and D-Dimer levels were increased in 132
(66.33%) patients, whereas serum ferritin levels were increased in 92 (46.23%)
individuals. Typhoid was detected in 71 out of 199 patients, with 13 (18.3%) patients
testing positive for IgM and 58 (81.7 %) patients testing positive for both IgM and I1gG.
D-dimer, CRP, and ferritin levels were elevated in COVID-19 patients with typhoid co-
infection. Additionally, they were positively linked with age in COVID-19 patients with
concurrent typhoid illness, with statistical significance (p<0.05). Similarly, 45 (22.6 %)
of patients tested positive for HCV, although the results were not statistically significant
(p>0.05).

Conclusion: Typhoid is frequent, while HCV seropositivity is low in COVID-19
patients. As patients’ age, D-dimer, ferritin, and CRP levels increase concurrently with
disease severity and are strongly linked with one another.
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Introduction

Over the past two decades, viruses have emerged as
significant disease-causing agents. The World Health
Organization (WHQO) has classified viral outbreaks as
severe threats to community health due to their recurring
emergence [1]. On December 31, 2019, a pneumonia
outbreak of unknown cause was reported in Wuhan, China.
On January 7, 2020, the China CDC identified a new strain
of the virus, later named severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) [2]. WHO officially named

the disease caused by this virus COVID-19 (Coronavirus
Disease 2019) [3]. Within days, cases were reported in
Japan, Thailand, and South Korea. Within three months,
approximately 10,000 cases and 150 fatalities were
recorded [4].

Two strains of similar viruses had previously been
identified but lacked human-to-human transmission history.
Severe acute respiratory syndrome-associated coronavirus
was mainly transmitted by horseshoe bats in southern
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China, while Middle East Respiratory Syndrome
Coronavirus (MERS-CoV), identified in Saudi Arabia in
2012, spread through camels [5]. Coronaviruses are a large
family of viruses that cause diseases in humans and
animals, ranging from respiratory infections to fever [6].
Shortly after its emergence, SARS-CoV-2 rapidly spread
worldwide and was declared a pandemic [7]. The virus is
highly contagious, spreading via respiratory droplets during
sneezing and coughing, with an incubation period of 2 to
14 days [8]. Symptoms vary from asymptomatic to severe,
including fever, cough, pneumonia, and acute respiratory
distress syndrome. Currently, no specific medication or
vaccine exists; only supportive treatments are available to
alleviate disease severity [9]. Preventive measures such as
personal protective equipment, frequent handwashing,
social distancing, and self-isolation for 14 days are
recommended [10]. Diagnosis relies on reverse
transcription polymerase chain reaction (RT-PCR) tests
using throat or nasopharyngeal swabs. Disease severity can
be assessed using symptoms, risk factors, and chest CT
scans showing pneumonia-like characteristics [11].

Studies indicate that co-infection can influence the
progression of COVID-19. While pre-existing severe
diseases may exacerbate COVID-19 outcomes, conditions
such as cancer, cardiac diseases, hypertension, diabetes,
liver diseases, and lung issues are linked to poor prognosis
when co-infected with SARS-CoV-2 [12][13][14]. Older
patients with medical conditions are particularly vulnerable
to severe COVID-19 outcomes [15]. The clinical
similarities between COVID-19 and other illnesses
complicate laboratory diagnoses. In countries like Pakistan,
with high prevalence of infectious diseases like typhoid,
malaria, dengue, TB, and hepatitis, co-infections may
overlap with COVID-19 due to overpopulation, poverty,
and inadequate healthcare facilities [16]. Following a
typhoid epidemic in Lahore, studies investigated the
prevalence of typhoid co-infection in COVID-19 patients.
Given Pakistan's high hepatitis C virus (HCV) prevalence,
co-infections of COVID-19 and HCV were also explored.
Typhoid co-infection with SARS-CoV-2 presents
challenges, as both diseases independently cause
overlapping symptoms such as fever, respiratory, and
gastrointestinal issues, alongside inflammatory responses in
laboratory findings [17]. Low lymphocyte levels, common
in COVID-19 patients, increase susceptibility to other
infections, potentially leading to severe complications in up
to 50% of cases [18]. Differential diagnosis is critical,
especially in regions with high infectious disease
prevalence [16].

Hepatic diseases also pose risks when co-infected with
SARS-CoV-2. Patients with liver issues often exhibit
elevated liver enzyme levels, and other coronaviruses have

been shown to impact both the respiratory tract and liver
[19][20]. The abundance of ACE2 receptors in liver tissues
makes it highly susceptible to SARS-CoV-2 pathogenicity
[21]. Studies confirm that COVID-19 can cause liver
damage in patients with a history of viral hepatitis [22][23].
Co-infection with SARS-CoV-2 triggers a cytokine storm
via ACE2 receptor binding in hepatocytes, elevating
inflammatory markers like 1L4 and IL6. This leads to liver
damage and hypoxia in affected individuals [24].
Sometimes, patients infected with SARS-CoV-2 exhibit no
symptoms of respiratory distress syndrome, suggesting the
infection's multifaceted nature [25]. To predict the presence
and severity of the disease, various biomarkers such as C-
reactive protein (CRP), D-dimer, and ferritin are utilized
[26]. These biochemical parameters are directly linked to
disease presence and progression, with a positive
correlation to its severity [27].

CRP, a plasma protein produced by the liver in response to
IL-6, serves as a biochemical indicator of inflammation. As
an acute-phase reactant, elevated CRP levels often signal
disease severity. Retrospective studies have consistently
demonstrated a strong association between CRP levels and
COVID-19, making it a highly sensitive predictor of
disease presence and progression. CRP is thus considered
crucial for identifying and monitoring COVID-19 patients
[28].

D-dimer levels are another significant marker associated
with disease presence and severity. In COVID-19 patients,
inflammatory responses triggered by pneumonia and severe
hypoxia enhance coagulation activation, leading to
fibrinolysis and potential multi-organ dysfunction [29].
Retrospective studies frequently report elevated D-dimer
levels in COVID-19 patients. Moreover, a correlation
between D-dimer and CRP levels has been observed in
inflammatory conditions, linking both biomarkers to
disease occurrence and severity [30]. Increased D-dimer
levels are also associated with poor outcomes in COVID-19
cases.

Ferritin, the storage form of iron in the body, plays a role in
immune dysregulation and can contribute to cytokine
storms during inflammation [31]. Studies have shown that
elevated ferritin levels, often accompanied by cytokine
storms, can lead to fatal outcomes in COVID-19 [32].
Diabetic individuals, who typically have higher serum
ferritin levels, may face severe complications if infected
with SARS-CoV-2 [33]. Elevated ferritin levels in severe
disease cases underscore their role as an inflammatory
biomarker, reflecting the disease's condition and severity

[34].
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Methods

Setting and Duration: Demographic data and blood
samples were collected from Umer Shoaib Surgical
hospital from hospitalized patients, and this study was
performed at the University of Management and
Technology, Lahore. Our study period was of four months
i.e., from May 2021 to August 2021.

Sample Size: In this cross-sectional study, after excluding
21 cases due to insufficient specimen, hemolysis or
mislabeling, a total of 199 COVID-19-positive cases
included.

Inclusion Criteria: All COVID-19 active patients were
hospitalized, and all COVID-19 confirmed patients with
demographic characteristics, including age and gender.
Exclusion Criteria: Patients who tested negative for
COVID19 and those whose inadequate samples were
hemolyzed and improperly labeled were excluded from the
study.

Sample Technique: About 4ml clotted blood specimen
taken in yellow gel tubes from COVID-19 active patients
with written informed consent. Samples were centrifuged at
7000 rpm for 7 minutes, and the serum was separated. 21
samples were excluded, as mentioned above, not fulfilling
our inclusion criteria. For the screening purpose, the
immunochromatographic technique was used for both the
tests and side by side positive and negative controls were
also run. Samples were thawed and mixed well before use.
Then with the help of the dropper, 30 ul of serum sample
was dispensed onto the cassette, and one drop of buffer was
added immediately over it. Time was noted and results
were recorded within the first 10 minutes. Typhoid IgM,
IgG, IgM and IgG, and HCV analysis were done through
the same rapid testing immunochromatographic diagnostic
kits. Edan test kits (90.01.54.DDIMO06-10) were used to
analyze  serum  D-dimer  qualitatively.  LabKits
(LKSGDTTO03) were used for the qualitative and semi-
guantitative analysis of CRP in human blood. The
Calbiotech, Inc, (CBI) Ferritin ELISA Kits (FR248T) were
used to analyze ferritin in human blood quantitatively.

CRP (Slide Agglutination test): First of all, allow the
samples and reagents to achieve room temperature. Take
the test slide and add 50 microliter serum samples and one
drop of each control (positive and negative) into separate
circles over the slide. Mix the latex reagent thoroughly and
add one drop of this reagent next to the sample circle.
Using a stirrer, mix both drops of sample and latex reagent
over the entire surface of the slide. Now using the rotator,
rotate the slide at 80-100r.p.m for 2 minutes. Note down
the results within two minutes.

D-Dimer Rapid Testing: Allow the samples and reagents to
reach room temperature. Open the test cassette and use
within one hour of opening seal. Place the cassette over a

level surface. Hold the dropper in vertical position and take
two drops of the sample of interest carefully. Apply the
drops over the sample application pad on the test cassette.
Now add 1 drop of buffer over the sample. Start the timer
until the purple line appears in the test zone. Wait for 15
minutes and note the result before 20 minutes.

Ferritin ELISA: Allow the kit and reagent to reach room
temperature. Gently shake all the reagents and solutions
well before use. Take holder and place the required number
of coated strips on it. Now take 25microliter of ferritin
sample and controls into each well. Now add 100ul
microliter of biotin reagent into each well. Shake the plate
gently for 30 sec. Now cover the plate and keep it into the
incubator for half an hour at room temperature. Remove the
liquids from each well and add wash buffer to remove
excess reagents and proteins. Add 100 microliter of Anti-
ferritin enzyme reagent into each well. Again, cover the
plate and incubate the plate at room temperature for half-
hour. Remove liquids from each well and use wash buffer
to remove excess reagents and proteins. Put 50 pl of stop
solution to each well and incubate for 15 minutes at 25°C
temperature. Carefully shake the plate for 20 seconds.
Finally, read the absorbance at 450nm on the ELISA reader
within 10 minutes of adding stop solution to the plate.
Table 1 shows normal and elevated levels of Biochemical
parameters included in the study.

Table 1: Normal and elevated ranges of biochemical
parameters

Parameters Normal Ranges
CRP Upto 0.3 mg/dL
D-dimer <500 ng/mL
Ferritin 13-400 ng/mL
Results

Among the analyzed samples, 110 (55.3%) were male, and
89 (44.7%) were female. (Figure 1)

COVID-19
Patients

W wales
WFemales

Figure 1: Gender distribution of COVID-19 patients
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Patients were divided into five age groups: <24 years (16
cases, 8.04%), 25-36 years (46 cases, 23.1%), 37-48 years
(54 cases, 27.14%), 49-60 years (48 cases, 24.12%), and
>60 years (35 cases, 17.6%). (Figure 2)

Age
groups of
coviD-19

patients
W <24 years
2536 years
W 37-48 years
4960 years

60 years

Figure 2: Age distribution of COVID-19 patients

The study examined inflammatory and serological markers
across five age groups of COVID-19 patients. Elevated D-
dimer levels were most prevalent in the 25-36 age group
(76.1%) and least common in those <24 years (56.3%).
Elevated CRP levels were highest in patients >60 years
(80%) and lowest in those <24 years (43.8%). Ferritin
levels were most frequently elevated in the 25-36 age
group (56.5%) and least in those <24 years (12.5%).
Typhoid IgM positivity was rare across all groups, highest
in the 25-36 age group (15.2%), and absent in those >60
years. Typhoid IgM and IgG positivity was highest in
patients >60 years (51.4%) and lowest in those <24 years
(12.5%). HBV positivity was minimal, peaking at 5.5% in
the 37-48 age group, while HCV positivity was highest in
the 25-36 age group (28.3%) and lowest in those <24 years
(18.8%). Statistical significance for these findings was
determined using the Chi-Square test with a significance
level of <0.05. (Table 2)

The study analyzed inflammatory markers (D-dimer, CRP,
and ferritin) and serological markers (typhoid IgM, typhoid
IgM and 1gG, HBV, and HCV) in COVID-19 positive
males and females. Elevated D-dimer levels were observed
in 67.3% of males and 65.2% of females, while elevated
CRP levels were found in 69.1% of males and 62.9% of
females. Elevated ferritin levels were present in 46.4% of
males and 46.1% of females. For typhoid IgM, 6.4% of
males and 6.7% of females tested positive, while 27.3% of
males and 31.5% of females were positive for both typhoid
IgM and 1gG. HBV positivity was seen in 4.5% of males
and 3.3% of females, while HCV positivity was observed
in 26% of males and 22% of females. Statistical
significance was determined using the Chi-Square test, with
a significance level of <0.05. (Table 3)

Plasma D-dimer levels in typhoid positive and negative
males and females who were also COVID-19 positive were
been observed. In typhoid positive male patients 21
(28.40%) had elevated plasma D-dimer levels while in
typhoid negative male patients 53 (71.6%) had elevated
plasma D- dimer levels. Also, in typhoid positive female
patients 28 (48.3%) had elevated plasma D-dimer levels
while in typhoid negative female patients 30 (51.7%) had
elevated plasma D- dimer levels. Statistical analysis
showed significant results (p-value= 0.018). Serum CRP
levels in typhoid positive and negative males and females
who were also COVID-19 positive were been observed. In
typhoid positive male patients 28 (36.80%) had elevated
serum CRP levels while in typhoid negative male patients
48 (63.2%) had elevated serum CRP levels. Also, in
typhoid positive female patients 26 (46.40%) had elevated
serum CRP levels while in typhoid negative female patients
30 (53.60%) had elevated serum CRP levels. Statistical
analysis showed non-significant results (p-value= 0.268).
Serum ferritin levels in typhoid positive and negative males
and females who were also COVID-19 positive were also
been observed. In typhoid positive male patients 18
(35.3%) had elevated serum ferritin levels while in typhoid
negative male patients 33 (64.7%) had elevated serum
ferritin levels. Similarly, in typhoid positive female patients
21 (51.2%) had elevated serum ferritin levels while in
typhoid negative female patients 20 (48.8%) had elevated
serum ferritin levels. Statistical analysis showed non-
significant results (p-value= 0.124). Level of significance
was tested using CHI Square and level of significance was
<0.05. (Table 4)

The study compared inflammatory markers (D-dimer, CRP,
and ferritin) in typhoid-positive and typhoid-negative
COVID-19 patients across age groups. Typhoid-negative
patients generally exhibited higher proportions of elevated
D-dimer and CRP levels across all age groups, except in
older groups (49-60 and >60 years), where the differences
narrowed. Elevated ferritin levels showed a similar trend,
with typhoid-negative patients typically presenting higher
rates in younger and middle age groups, while proportions
were equal in patients >60 years. Statistical analyses
confirmed significant differences for D-dimer (p=0.023),
CRP (p=0.004), and ferritin (p=0.037) between typhoid-
positive and negative groups across the studied ages. (Table
5)

The analysis of co-infection with HCV and COVID-19 in
patients with elevated inflammatory markers (D-dimer,
CRP, and ferritin) revealed that males had a slightly higher
proportion of co-infection compared to females. Among
patients with elevated D-dimer, 25% of males and 21% of
females had co-infection. For elevated CRP levels, 28% of
males and 23% of females had co-infection. Similarly, with
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elevated ferritin, 28% of males and 26% of females showed
co-infection. However, statistical analysis using the Chi-

square test indicated that these differences were not
significant (p>0.05). (Table 6)

Table 2: Different biochemical parameters in different age groups in COVID-19 patients

Biochemical Parameters COVID-19 Patients Normal levels Elevated levels p- value
<24 7 (43.8%) 9 (56.3%)
25-36 11 (23.9%) 35 (76.1%)
D-Dimer 37-48 20 (37%) 34 (63%) 0.552
49 - 60 17 (35.4%) 31 (64.6%)
> 60 12 (34.3%) 23 (65.7%)
<24 9 (56.3%) 7 (43.8%)
25-36 14 (30.4%) 32 (69.6%)
CRP 37-48 20 (37%) 34 (63%) 0.129
49 - 60 17 (35.4%) 31 (64.6%)
> 60 7 (20%) 28 (80%)
<24 14 (87.5%) 2 (12.5%)
25-36 20 (43.5%) 26 (56.5%)
Ferritin 37-48 32 (59.3%) 22 (40.7%) 0.032
49 - 60 24 (50%) 24 (50%)
> 60 17 (48.6%) 18 (51.4%)
<24 15 (93.8%) 1 (6.3%)
25-36 39 (84.8%) 7 (15.2%)
Typhoid IgM 37-48 53 (98.1%) 1 (1.9%) 0.035
49 - 60 44 (91.7%) 4 (8.3%)
> 60 35 (100%) 0 (0%)
<24 14 (87.5%) 2 (12.5%)
25-36 40 (87%) 6 (13%)
Typhoid IgM & 1gG 37-48 40 (74.1%) 14 (25.9%) 0.001
49 - 60 30 (62.5%) 18 (37.5%)
> 60 17 (48.6%) 18 (51.4%)
<24 16(0%) 0(0)
25-36 45(97.8%) 1(2.1%)
HBV 37-48 51(94.5%) 3(5.5%) 0.441
49 - 60 47(97.9%) 1(2.1%)
> 60 32(91.4%) 3(85.7%)
<24 13(81.2%) 3(18.8%)
25-36 33(71.7%) 13(28.3%)
HCV 37-48 42(77.7%) 12(22.2%) 0.909
49 - 60 35(72.9%) 13(27%)
> 60 27(77.1%) 8(22.9%)
Ayub et al. Chron Biomed Sci 2025 Vol. 2 No. 2 Article ID 44 50f 11



Table 3: Distribution of different biochemical parameters in COVID-19

Biochemical Parameters COVID-19 Patients Normal levels Elevated levels p- value
CRe Femele: 5 (3719 55 (529%) 035
Hev Femals E5(065%) G 0302
Hev Femals Go(780) 2022 0520

Table 4: Gender based comparison of elevated inflammatory markers in typhoid co-infection in COVID-19

Biochemical Parameters

COVID-19 Patients Typhoid Positive Typhoid Negative  p- value
Elevated D-Dimer Levels :l/é ?rﬁes 2218((248;3(3;3) gg gigzﬁg 0.018
Elevated CRP Levels gﬂe";‘r']zes gg 82:3822 3408 (5363%25% 0.268
Elevated Ferritin Levels :l/é ?rﬁes ;i 8?233 gg ggg;gﬁ; 0.124

Table 5: Age based comparison of elevated inflammatory markers with typhoid co-infection in COVID-19

Biochemical Parameters COVID-19 Patients Typhoid Positive Typhoid Negative p- value
<24 2 (22.2%) 7 (77.8%)
25 - 36 9 (25.7%) 26 (74.3%)

Elevated D-Dimer levels 37 -48 12 (35.3%) 22 (64.7%) 0.023
49 - 60 15 (48.4%) 16 (51.6%)
> 60 11 (47.8%) 12 (52.2%)
<24 2 (28.6%) 5 (71.4%)
25 - 36 7 (21.9%) 25 (78.1%)

Elevated CRP levels 37-48 13 (38.2%) 21 (61.8%) 0.004
49 - 60 17 (54.8%) 14 (45.2%)
> 60 15 (53.6%) 13 (46.4%)
<24 1 (50%) 1 (50%)
25 - 36 6 (23.1%) 20 (76.9%)

Elevated Ferritin levels 37-48 9 (40.9%) 13 (59.1%) 0.037
49 - 60 14 (58.3%) 10 (41.7%)
> 60 9 (50%) 9 (50%)

Ayub et al. Chron Biomed Sci 2025 Vol. 2 No. 2 Article ID 44 6 of 11



Table 6: Gender based comparison of elevated inflammatory markers in COVID-19

Biochemical Parameters COVID-19 Patients HCV Positive HCV Negative p- value
Elevated D-Dimer Levels Ei?rlsles ggizﬁg gggg;ﬁg 0.529
Elevated CRP Levels Eﬁ#‘:es ﬁggzﬁg fég%‘g 0.556
Elevated Ferritin Levels Ei?rlsles ﬁggzﬁg g?gigﬁg 0.845

Table 7: Age based comparison of elevated inflammatory markers with HCV co-infection in COVID-19

Biochemical Parameters COVID-19 Patients  HCV Positive HCV Negative p- value
<24 2(22%) 7(78%)
25 - 36 6(17%) 29(83%)

Elevated D-Dimer levels 37 -48 7(21%) 27(79%) 0.212
49 - 60 9(28%) 23(72%)
> 60 7(30%) 16(70%)
<24 1(14%) 6(86%)
25 - 36 7(22%) 25(78%)

Elevated CRP levels 37-48 10(8%) 24(71%) 0.462
49 - 60 8(26%) 23(74%)
> 60 8(21%) 20(71%)
<24 0 2(100%)
25 - 36 6(24%) 19(76%)

Elevated Ferritin levels 37 -48 6(27%) 16(73%) 0.374
49 - 60 7(28%) 18(72%)
> 60 6(33%) 12(67%)

When analyzing D-dimer levels across different age groups
in patients with only COVID-19 and those with HCV co-
infection, it was observed that in the <24 age group, 2 out
of 9 patients (22%) with elevated D-dimer levels had HCV
co-infection, while 7 (78%) had only COVID-19. In the 25-
36 age group, 6 out of 35 (17%) were co-infected, while 29
(83%) had only COVID-19. Among 37-48-year-olds, 7 out
of 34 patients (21%) were co-infected, while 27 (79%) had
only COVID-19. In the 49-60 age group, 9 out of 32
patients (28%) were co-infected, while 23 (72%) had only
COVID-19. In patients aged >60, 7 out of 23 (30%) had co-
infection, while 16 (70%) had only COVID-19. The Chi-
square test showed non-significant results (p>0.05).

Similarly, for CRP levels, in the <24 age group, 1 out of 7
patients (14%) with elevated CRP had co-infection, while 6
(86%) had only COVID-19. Among the 25-36 age group, 7
out of 32 patients (22%) were co-infected, while 25 (78%)
had only COVID-19. For the 37-48 age group, 10 out of 34
(29%) were co-infected, while 24 (71%) had only COVID-
19. In the 49-60 age group, 8 out of 31 (26%) had co-

infection, while 23 (74%) had only COVID-19. In the >60
age group, 8 out of 28 (29%) were co-infected, while 20
(71%) had only COVID-19. Again, the Chi-square test
results were non-significant (p>0.05).

For ferritin levels, none of the 2 patients in the <24 age
group had HCV co-infection. In the 25-36 age group, 6 out
of 25 patients (24%) were co-infected, while 19 (76%) had
only COVID-19. Among 37-48-year-olds, 6 out of 22
patients (27%) were co-infected, while 16 (73%) had only
COVID-19. In the 49-60 age group, 7 out of 25 (28%) were
co-infected, while 18 (72%) had only COVID-19. For
patients >60 years, 6 out of 18 (33%) had co-infection,
while 12 (67%) had only COVID-19. The Chi-square test
showed non-significant results (p>0.05). The level of
significance was tested using the Chi-square test with
p<0.05. (Table 7)

Discussion
When samples from the Lahore district were divided by
gender, it was shown that males were more likely (55.3 %)
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to be COVID-19 positive than females. The findings were
not statistically significant (p >0.05). Recent research
conducted in 2020 in the Vehari district found that males
were more likely to be COVID-19 positive (71.3 %) than
females, consistent with our findings (28.7 %). These
investigations concluded that females in these two regions
have some degree of immunity to COVID-19. Additionally,
another study confirmed these findings, demonstrating that
males have a worse COVID-19 outcome than females [36].
Patients were also divided on the basis of different age
groups and it was seen that middle-aged group patient i.e.
from 25-36 years (23.1%), 37-48 years (27.1%) and from
49-60 years (24.1%) more positive COVID-19 results.
Similarly, a study conducted in the Vehari district also
showed the same results, with the majority of the patients
(51.70%) were between the ages of 31-60 years [36].

In COVID-19 positive males, the serum CRP levels were
seen more 76 (69.1%) than COVID-19 positive females
who had 56 (62.9%) elevated levels of serum CRP.
Similarly, a study showed that the males with severe
COVID-19 had significantly higher CRP levels than
females, regardless of age or comorbidities [37]. Similarly,
another study has also represented similar results in which
males showed significantly elevated levels of serum CRP
than females. Moreover, when CRP levels were seen across
different age groups in the same study it was observed that
patients from age <60 years and age >60 years showed
elevated CRP levels, which was following our study, which
depicted a substantial increase in serum CRP levels above
37 years [22]. Serum CRP levels were also seen elevated in
COVID-19 patients with typhoid in our study. The results
were non-significant (p> 0.05). A study has also shown that
serum CRP levels are raised in hospitalized typhoid
patients [38].

Elevated serum D-dimer levels were also seen in both
COVID-19 positive males and females. Males 74 (67.3%)
showed more elevated serum D-dimer levels than females
58 (65.2%). The results were non-significant (p>0.05). A
recent study also showed the same results and presented
elevated D-dimer levels more in males than females [39].
In our study, serum D-dimer levels were also seen elevated
in COVID-19 patients with typhoid. The results were
significant (p< 0.05). A study has also shown that serum D-
dimer levels are raised up in the febrile phase of typhoid
[40].

Elevated ferritin level was seen in COVID-19 positive
males 46.4% more than females 46.1% (p> 0.05). A study
has also represented the same results that males show more
elevated levels of ferritin in COVID-19 patients as
compared to females [41].

Typhoid positivity was detected at a higher rate in COVID-
19 positive men (33.6 percent) than in COVID-19 positive

females (33.6 %) (38.2 %). According to research done in
Bangladesh, males are also more susceptible to typhoid and
are more prone to suffer than females [42]. Another study
discovered that 230 patients tested positive for typhoid out
of 443 COVID-19 patients. Additionally, it was shown that
COVID-19 men were more likely to be typhoid positive
164 (71.3 %) than COVID-19 females 66 (28.7 %) [36].
Additionally, the prevalence of typhi dot IgM positivity
was determined independently from that of typhi-dot IgM
and 1gG positivity. Only 13 (18.3 %) COVID-19 patients
had positive typhi-dot IgM antibodies, whereas 58 (81.7 %)
had positive typhi-dot IgM and 1gG antibodies. On the
other hand, research from the Vehari district reported 164
(71.3%) COVID-19 individuals with typhi dot IgM
positivity, which was inconsistent with our findings [34].

In our study, 49 (22.6 %) of 199 individuals had co-
infection with COVID-19 and HCV. In contrast to our
findings, a study done in New York City, America, found
that only 0.1 % of COVID-19 patients had co-infection
with HCV and SARS-CoV-2. Another study done in
Pennsylvania found that 3% of HCV and SARS-Cov-2 co-
infection patients occurred [43]. No other related study was
found that reported the co-infection of HCV and COVID-
19.

When we compared serum CRP levels in HCV-positive,
and HCV-negative patients, patients with co-infection, had
less elevated CRP levels while patients with only COVID-
19 diseases had higher levels of CRP. Significance was
tested by CHI square, but the results were non-significant.
A study reported on Serum CRP levels in HCV patients
also reported that CRP levels do not elevate in HCV
infection [44]. This implies that serum CRP levels are not
positively associated with HCV infection. It may not affect
the condition or, if it does, the effect will be diminished in
HCV infection. Similarly, there is no correlation between
blood D-dimer levels and hepatitis C, and the results were
non-significant. When serum Ferritin levels were examined
between patients with co-infection and patients with just
COVID-19 infection, serum Ferritin levels were
significantly higher in patients with only COVID-19
disease than in patients with co-infection. A study on
ferritin levels and their relationship to HCV infection
discovered that they became higher in chronic HCV
infection [45].

Our study has several limitations. To begin, there is a small
sample size of 199 cases. Based on the restricted sample
size of this study, it is impossible to anticipate any
outcomes. In addition, the research did not have an equal
number of males and females, which may be caused a
biased conclusion. Furthermore, the rapid test kits may
provide false positive or negative findings, and the results
are not entirely dependable.
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Additionally, to determine whether there is a link between
COVID-19 and viral hepatitis, the sample size should be
increased, patients should be monitored regularly, other
liver abnormalities should be monitored, and treatment
strategies associated with COVID-19 and their outcomes
should be considered. Other tests for liver functions can
also be studied with liver scans for further studies. Patient
follow-up and post-COVID 19 complications can also be
reviewed.

Conclusions

Males are more susceptible to COVID-19 infection, and
plasma D-dimer, serum CRP, and ferritin levels are
increased and positively linked with illness severity.
COVID-19 individuals are prone to co-infection with
typhoid, and their D-dimer, CRP, and ferritin levels are
likewise elevated and strongly associated. Plasma D-dimer,
serum CRP, and ferritin levels are all favorably linked with
age in COVID-19 patients with typhoid co-infection. Early
diagnosis of COVID-19 individuals with typhoid infection
is crucial for guiding treatment decisions and reducing
morbidity and death. Additionally, when inflammatory
biomarkers (CRP, ferritin, and D-dimer) were compared
between patients with co-infection with HCV and COVID-
19 and those with just SARS-CoV-2 infection, these were
discovered that biomarkers do not have a substantial
correlation with viral hepatitis. This study demonstrates a
general prevalence of viral hepatitis in a random
population, and it is necessary to monitor and routinely
examine these individuals.
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