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Abstract
Uncontrolled prevalence of hepatitis B and C virus infections is known to be a global health problem. 
Many cases are undiagnosed yet. So, this study focusses on the undiagnosed existence of viral infection 
of hepatitis B (HBV) and Hepatitis C infection (HCV) in hospitalized patients and outdoor attendees 
to draw a more accurate picture of the prevalence of HBV and HCV. A cross-sectional observational 
study at Benazir Bhutto hospital Rawalpindi Pakistan continued for seven months and included 
hospitalized patients and outdoor attendees. Venous blood collected from 2003 subjects and processed 
to investigate infection by ELISA. We observed the overall prevalence of HBV was 2.6% and HCV was 
10.98%. Further 4.2% was the highest infection rate of HBV in patients of Surgery and Medicine and 
the lowest in Orthopedics, Urology, Gynecology and Obstetrics, Pediatrics, Intensive Care Unit, Ear 
Throat and Nose, Eye>0.001%. We found the highest rate of HCV infection was in Medicine 22.90% 
and the lowest was in Pediatrics>0.001%. For the age, the HBV infection was found to be 4.55% the 
most prevalent in the age range of 61-75 and the lowest>0.001% in 76-90 years. Age group 46-60 years 
showed the highest 19.07% and 16-30 years the lowest 6.44% prevalence of HCV infection. Observed 
HBV-positive participants were 60.78% males and 39.22% females. While among the participants, 
males contributed 50.90% H C Virus infections and females contributed 49.10% infections. Although 
undiagnosed but prevalence of hepatitis B and C virus infection is very high. Therefore, some effective 
strategies should be implemented.

Keywords: Hepatitis B, Hepatitis C, Public Policy, Enzyme assays, Prevalence

mailto:imran_almani@yahoo.com
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0001-6898-4630
https://orcid.org/0000-0003-4839-4523
https://orcid.org/0000-0003-2800-5973
https://orcid.org/0000-0001-7532-5633
https://orcid.org/0000-0001-6631-246X
https://orcid.org/0000-0001-5388-3183
https://orcid.org/0000-0001-5888-963X
https://orcid.org/0000-0003-1650-3676
https://orcid.org/0000-0003-4855-2720


  www.microbiologyjournal.org1280

Khan et al. | J Pure Appl Microbiol | 14(2):1279-1286 | June 2020 | https://doi.org/10.22207/JPAM.14.2.23

Journal of Pure and Applied Microbiology

iNtROduCtiON
 Scientific findings are often serendipitous. 
Such was the case with the discovery of the 
Hepatitis B virus (HBV). A protein synthesized 
by human body that reacted with an “Australia 
antigen” and confirmed as the HBV surface 
antigen (HBsAg)1. Then, the hepatitis C virus (HCV) 
discovery was the direct result HBV and Hepatitis 
A virus (HAV) discoveries. The causative agent 
remained a virologic enigma until researchers 
sequenced its entire genome and recognized as 
a novel virus flavivirus later known as HCV2 and 
named in 19893.
 Chronic HCV (CHCV) is a common and 
important cause of hepatitis leading towards end-
stage liver disease liver cirrhosis, and cancer and 
Insulin resistance4,5, that is a metabolic disorder 
leading to the development of Diabetes mellitus6. 
HBV and HCV are reported to be one of the most 
common causes of Hepatocellular carcinoma 
(HCC). HCC contributes 90% to the third most 
common cause of cancers associated deaths 7. The 
rate of HCV infection prevalence varies between 
0.1% -12% and is country dependent5. Around 
350 million people were living with chronic HBV 
infection (8-10) and about 160 million people with 
HCV 4 and other declared 170 million people with 
CHCV infection in 2002 worldwide8. In 2009 figure 
reached 200 million which made 3.3% of the global 
population4. In Pakistan, around 10 million peoples 
had HCV infection and the prevalence rates were 
the highest in the world11. Approximately, 7-9% 
of peoples are infected HBV in Pakistan at the 
rate of 3-5%12. China contributes 93 million (46.5) 
infections alone13. In children, globally the HCV 
infection rate was 54%, 28%, 21%, and 4% in 
low income, lower-middle, upper-middle, and 
high-income countries respectively14. A study on 
blood donors reported that 4.86% of donors were 
having to circulate HBV-DNA15. An investigation 
report on the patients suffering from chronic liver 
disease (CLD), says that 39 (57%) were having HBV 
infection and 30 (43%) were positive for HCV16. A 
study on Afghan refugees in Balochistan, Pakistan 
showed that out 903 of studied subjects overall 
8.3% subjects, 12.3% husbands, 7.0% wives and 
5.6% of children were positive for HBsAg. Further, 
they said that there was a trend of HBV infection 
in babies if parents were infected with HBV17. 
 In China, a 6% prevalence of HBsAg was 

found in the population of 21-49 years’ age18. 
The HBsAg prevalence in vaccinated subjects was 
1.3% and was lower than that of non-vaccinated 
subjects 4.6% (p = 0.04). The prevalence in males 
was significantly higher with p=0.02 and in 2 years 
cohort of birth with p = 0.0119. Occult infection of 
HBV is also an important concern Globally20. First, 
it may be difficult to find out every component 
contributing to the prevalence of infection due 
to refusal behavior of peoples in developing or 
underdeveloped countries for the purpose of 
research and viral screening, and may not feel 
comfortable to follow the vaccination protocol 
then. Therefore, such a type of study could give 
us a more precise prevalence of HBV and HCV with 
a greater proportion of the population. Secondly, 
Medical and paramedical staff have direct contact 
with the patients in the whole process of Hospital, 
either is a surgical, medical or diagnostic. The 
patient either who has a non-declared infection 
can transmit the infection. Therefore, it is very 
important to screen every patient admitted to the 
Hospital. Nevertheless, in the published literature, 
we found a study on this topic, so we planned 
to work on it. Our study was to see the HBV 
infection and HCV infection prevalence in indoor 
and outdoor patients and make a comparative 
discussion of previously published results.

MAteRiAls ANd MethOds
Study plan
 A descriptive, cross-sectional observa-
tional study, after approval from advance studies 
and research board committee, conducted 
at Benazir Bhutto Shaheed Hospital (BBH) 
Rawalpindi. In this study, we enrolled and sampled 
2003 patients without the restriction of age, sex, 
and referring department.
Inclusion criteria
 We included the patients either admitted 
to the hospital or attended the hospital for a 
checkup in the outdoor department (OPD). 
Only those patients were sampled, whom their 
concerned doctor either physician or surgeon 
advised for viral serology. We then considered for 
this study in both cases (indoor and OPD). 
Sampling and laboratory methods
 After filling enrolment Performa and 
verbal consent, we withdrew three ml samples, 
centrifuged, and separated serum. The serum 
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samples were stored at -30 °C as aliquots in a 
freezer. We used the serum for the detection of 
HBsAg for HBV infection and anti-HCV antibodies 
for HCV infection. We used Enzyme-linked 
immunosorbent assay by using the sandwich 
technique (sandwich-ELISA) to diagnose HBV and 
HCV infections.
Statistical analysis
 We entered the results into a statistical 
package for social sciences 16 and Microsoft 
office excel. We applied descriptive statistics as 
under; for age, we applied a measure of central 
tendencies (MCT) with Standard deviation (SD) 
and frequencies in different groups and made a 
comparison between the ages of different groups 
by “independent sample t-test.” For the rest of 
the parameters, we calculated frequencies. We 
received a very little number of samples from some 
of the departments. In such a case we interpreted 
the results as follows “if the number of samples 
from a department or in a group were less than 30 
and/or no sample from a department was positive 
for HBsAg or Anti HCV” we declared the Negativity 
as >99.99% and positivity <0.01%. We classified 
the sampled subjects into six groups based on age 
with equal age intervals. We also used the same 
in age-based these groups while writing/drafting 
the results.

Results ANd disCussiON
 Total enrolled in 2003 patients underwent 
the process. Some patients were not confirming 
their ages, so we did not include their ages in 
statistics. In this way, data of 1542 patients in case 

of age was available, so for age-related statistics, 
we included only 1542 patients. After entering 
data into SPSS and MS office Excel sheet, we 
measured the frequencies and applied t-test for 
comparison. Ages of different groups are variable, 
and differences are significant as well and shown 
below in Table 1. 
 The total samples submitted by different 
departments were 2003. After measuring, the 
frequencies based on age, we measured the 
frequencies in the department wise received 
samples. We have shown the results below for 
1609 samples of OPD and 394 samples of indoor 
patients in Figure 1. Then prepared a summary 
of the gender wise distribution of participants 
of the study and summary of their results has 
shown in Figure 2 shows different patterns. After 
analyzing gender-based frequencies of results, we 
grouped data into department wise prevalence of 
diseases and shown in Table 2. We classified ages 
of patients into six equal groups from 0-90 years. 
We determined the frequencies of different age 
groups. Table 3 presents the rates of prevalence 
in different age groups. The prevalence in the case 
of HBsAg, up to 75 years of age, is increasing with 
age and 4.55% was highest observed in the age 
group 60-75 years and the lowest in the age group 
under 15 years and above 75 years (Table 3)
 The main findings of the total 2003 
sample collected including 762 males and 1241 
females in this study are as follows.
 The overall prevalence of HBV and HCV 
in the studied population was 2.6% and 10.98% 
respectively.

Table 1. Comparison of age between different groups.

 Age N Mean Mode Median Standard t-test Sig. 
     Deviation (2-tailed)
  1542 33.21 24 32 12.002 ----- 

Sex Male 600 35.03 24 34 12.62 <0.001*
 Female 942 31.89 24 30 12.76 

HBsAg Negative 1497 33.12 24 31 11.99 0.003
 Positive 45 36.82 45 36 12.553 

Anti-HCV Negative 1381 32.71 24 30 11.660 <0.001*
 Positive 161 37.57 35 35 12.643

*Significant value less than 0.001. When differences were significant and the p-value was lesser than 0.0001, we expressed 
the p as less than 0.001 Abbreviation: N: number of patients, HBsAg: Hepatitis B virus surface antigen; Anti-HCV: Anti 
HCV antibody.
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 The Prevalence of HBsAg in OPD and 
indoor patients was 2.30% and 3.81% with a 
greatest in ICU and of HCV was 9.82% and 15.74% 
with the greatest in Med, respectively.
 In HBsAg positive cases, males were 
predominant being 60.78% than that of females 
39.22%.
 In total 01.55%, males and 00.95% 
females Positive for HBsAg and 05.60% males and 
04.40% were females Positive for HCV.
 BBH is a tertiary care teaching hospital 
affiliated with Rawalpindi Medical University 
(formerly known as Rawalpindi Medical College) 
situated in Rawalpindi; a city adjacent to the 
federal capital of Pakistan. BBH provides tertiary 
healthcare facilities to many patients on a daily 
basis parallel in emergency and OPD. Therefore, 
the results of this study may be representatives 
of a larger proportion of the population of the 
adjacent area. We observed that the prevalence of 
HCV to be 10.98% was too much alarming situation 
and it is more than twice of previously reported 
HCV prevalence that is 4.9%11. The prevalence 
of HBV 2.6% is almost in the range of previously 
reported prevalence range 2.6%-8.06% in all over 
Pakistan and less than the previously reported 
prevalence in Rawalpindi 3% and Islamabad 4%12. 
These results suggest that no reduction in the 
prevalence of infection has been found.

 In this study, for available participants’ 
age data is suggestive that the most participants 
are of young age, female participants in this study 
are even younger than the males, and differences 
of age based on gender are significant. For HBV 
infection, for all participant, all the MCTs were 
greater in the case of HBV infected patients as 
compared with HBV negative patients. For HCV 
infection, although the differences are significant, 
Mean and SD are greater showing the broader 
range of age for HCV infected patients than that 
of HBV. The differences are more significant with 
P<0.001 in HCV as compare to the significance 
P=0.003 of HBV. These findings are suggestive 
that the younger have fewer prevalence rates 
of HBV infection. A report published in 2016 
conducted in Nepal at a tertiary care-based health 
facility, Pokharel et al.21 investigated that overall 
pervasiveness of 2.1% for HBsAg, and 0.33% for 
HCV. Positivity rates for both types of infections 
found to be higher in male patients although no 
significant relationship observed. The positivity 
rates of Hepatitis B and C infection were greater 
among the age of 46-55 years and 36-45 years 
respectively. It represented any non-significant 
correlations between the age group and infection 
P>0.0521. Another study at a tertiary care level 
investigated the prevalence of HBsAg to be 2.80% 
and the infection rate was higher in males (3.57%) 

Fig. 1. The frequencies of samples received from different departments and tested for HBsAg and Anti-HCV.

 Gynae & OBS; Gynaecology and Obstetrics, CCU; Coronary Care Unit, ICU; Intensive Care Unit, 
 ENT; Ear, Throat and Nose, OPD; outdoor patients department.
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than females (1.98%). Participant of study within 
the age range from 31 to 45 year showed the 
highest prevalence of 5.38% for HBsAg. Sandhu 
and Dahiya22 at a tertiary care hospital investigated 
that 4.62% of people were having HCV infection 
and contribution from males was 4.96% and was 
greater than that of females 4.14%. Seropositivity 
of 41.13% the maximum in the 40-59 years and 
was followed by 35.46% in the age range from 20-
39 years and 16.31% in the age from 60-79 years 
in males. While in females the highest prevalence 
was 40 % in the age from 20-39 years followed 
by of 40-59 years and the least prevalence was 
observed 22.35% in 60-79years of age22. In our 
study, we have observed among 51 HBsAg Positive 
samples, there were 31 males and 20 females with 
significant difference P<0.001 and among 220 anti-
HCV Positive samples, 112 were males and 108 
females with nonsignificant correlation  P<0.001 
with predominant males in both infections. While 
findings are somehow different as in, point 2 in 
principal findings under discussion and in the 
result section as well.

 In OPD visiting patients’ antibodies 
against HCV were detected in Ninety-one patient 
from general surgery, followed by sixty patients 
from general medicine and twenty-five patients 
from otorhinology. For indoor, the highest number 
of cases were Eight from general medicine, 
then seven from general surgery and two from 
orthopedic22. A study published in 2001 reported 
4.06% prevalence of HCV in patients of orthopedic 
and traumatology ward and for HBV infection and 
1.09% of patient had anti-HBV antibodies23. A study 
conducted in Crete that included hospitalized 
patients reported the rates of viral Hepatitis B and 
C infections in three prefectures was 2.66% and 
4.75% accordingly24. A study on renal transplant 
patients conducted in Korea for the investigation of 
occult hepatitis, reports that the prevalence of viral 
Hepatitis B infection was 22.8% that is higher than 
the general population. Viral Hepatitis C infection 
was 3.4% (13/377)25. A cohort study for 15 years 
reported the prevalence of HBV 2% in HCV positive 
patients26.

Table 2. Department wise Observed positivities of HBsAg and anti HCV.

Parameter        HBsAg         Anti-HCV 

Patients Negative (%) Positive (%) Negative (%) Positive (%)
department 

Surg 161 (95.8) 07 (4.2) 148 (88.10) 20 (11.90)
Med 137 (95.8) 07 (4.2) 111(77.10) 33 (22.90)
Orth 05 (>99.999) 00 (<0.001) 04(80.00) 01 (20.00)
Uro 17 (>99.999) 00 (<0.001) 15(88.20) 02 (11.80)
GOB 15 (>99.999) 00 (<0.001) 14(93.30) 01 (06.70)
PEAD 05 (>99.999) 00 (<0.001) 05(>99.999) 00 (<0.001)
CCCU 13 (>99.999) 00 (<0.001) 12(92.30) 01 (07.70)
ICU 10 (90.00) 00 (10.00) 10(90.90) 01 (09.10)
ENT 07 (>99.999) 00 (<0.001) 06(85.70) 01 (14.30)
Eye 09 (>99.999) 00 (<0.001) 07(77.80) 02 (22.20)
TSID 379 (96.19) 15 (3.81) 332(84.26) 62 (15.74)
OPD 1572 (97.7) 37 (2.3) 1451(90.18) 158(09.8 2)
Total 1951 (97.4) 52 (2.6) 1783(89.02) 220 (10.98)

Abbreviations: Surg; Surgery, Med; Medicine, Orth; Orthopedic, Uro; Urology, GOB; Gynaecology and Obstetrics, PAED; 
Pediatrics, CCCU; Cardiology and Coronary Care Unit, ICU; Intensive Care Unit, ENT; Ear, Throat and Nose, TSID; Total samples 
from indoor, OPD; outdoor patients department. When no positive case was seen in we reported prevalence less than 
0.001% in that specific case.
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 We observed the increasing prevalence 
of HBV infection with an increase of age up to the 
fifth group (61-75 years), the fifth group has the 
highest prevalence 4.55% followed by fourth group 
3.95%, the third group 3.54% and the second 
group 2.06%. In the first group age 0-15 years and 
the sixth group age 76-90 years, no positive case 
detected. For the HCV infection highest prevalence 
was in fourth group 19.07%, followed by 15.91% in 
the fifth group, 14.29% in the sixth group, 12.65% 
in the third group, 11.11% in the first group and 
the second group showed the lowest prevalence 
rate 6.44%. No published data found representing 
the prevalence of HBV in patients admitted to 
hospital or attending OPD for a checkup. So here, 
we give some comparison with published statistics 
of HBV prevalence published in a specific group of 
patients. A study on volunteer blood donors 16-22 
years of age, reported that HBV was prevalent in 
1.76% tested subjects and HCV  was prevalent in 

2.15% (8). In between 18-52 years the prevalence 
of HBsAg was 3.0%27. A study in South Africa on 
HBsAg seronegative HIV patients investigated that 
HBV genome discovered from the serum of %.4% 
seronegative patients28. The highest prevalence 
rates observed were 5.4% in the age from 21-40 
year of male and 3.09% in the females of 41-
60 years. For HCV infection the highest rate of 
infection was7.19% in males from 41-60 years of 
age and 61-90 years for females (7.16%)24.  

CONClusiON
 After this study, we concluded that the 
rate of the pervasiveness of B and C hepatitis 
virus is high in public sector hospital which 
representative of many population and is variable 
from department to department. Therefore, 
hospitalized patients may be a factor taking part in 
the spread of HBV and HCV infection especially to 
the hospital staff and admitted patients. Although 
Hospital staff is vaccinated against HBV infection 
still there is a risk of infection transmission. The 
hospital staff is in close exposure to patients in 
surgical and clinical procedures, so is a high risk of 
infection transmission. Because everyone comes 
to Hospital in the early years of age, therefore we 
would like to suggest screening of hospitalized and 
hospital visiting patients in endemic areas would 
be a good evolution to know the more facts, risk 
factors, and infection control as well. Vaccination 
of seronegative individuals and counseling of 
seropositive patients may be promising. Physicians 
and Clinician can play an effective role especially 
in areas with low literacy rate.

Table 3. Observed Frequencies of patients in different age groups.

Age Group      HBsAg     Anti HCV 
(years) Negative (%) Positive (%) Negative (%) Positive (%)

00-15 18 (>99.99) 00 (<0.01) 16 (88.89) 2 (11.11)
16-30 714 (97.94) 15(2.06) 682 (93.56) 47 (6.44)
31-45 572 (96.46) 21 (3.54) 518 (87.35) 75 (12.65)
46-60 146 (96.05) 6 (3.95) 123 (80.93) 29 (19.07)
61-75 42 (95.45) 2 (4.55) 37 (84.09) 7 (15.91)
76-90 7 (>99.99) 0 (<0.01) 6 (83.71) 1 (14.29)
Total 1499 (97.15) 44 (2.85) 1382 (89.57) 161 (10.43)

N: number of patients, HBsAg: Hepatitis B virus surface antigen; Anti-HCV: Anti HCV antibody.

Fig. 2. The gender-wise proportion of submitted samples 
and the summary of HBsAg and Anti-HCV infections
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