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Risk Factors for Hepatitis C: A Clinical Study
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Introduction: Hepatitis C is caused by hepatitis C virus (HCV), which is classified into 6 genotypes. It leads to chronic liver
disease in majority of cases resulting in morbidity and mortality. Awareness of cause of a disease prevents its progression in the
community so knowledge regarding the cause of infection (HCV) is necessary to devise a strategy to prevent its spread. The
present study was undertaken to assess the incidence, prevalence, and cause of Hepatitis C among the Malwa region of Punjab,
India. Materials and Methods: Seven hundred and forty hepatitis C-positive patients were included in the study. Prevalidated
questionnaire was designed to collect their demographic information including age, gender, demographic area, occupation, and
clinical information including the history of dental treatment (extraction, root canal treatment, and scaling), blood donation, blood
transfusion, surgical intervention, drug abuse (oral or intravenous), and tattooing. Collected data were analyzed by statistical
tests. Results: Among the study population, a large number of patients, that is, 84.8% presented with a history of dental treatment
indicating that a number of 190 (25.6%) patients had received dental treatment from family dentist and 175 (23.6%) from referral
dentist, that is, from the government hospital. A large number of patients 270 (36.5%) had received dental treatment from Quacks
in the past. Blood transfusion was received by 8.1% and 17.6% had donated blood in the past. Conclusion: The etiology of HCV
is multifactorial with inadequate awareness about the routes of transmission of infection among patients, therefore, knowledge
regarding this issue is important. The use of disposable syringes, sterilization protocol, disposal, strictly following biomedical
waste management guidelines, and organizing continued medical and dental education programs, and workshops will help in
preventing the spread of HCV infection.
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INTRODUCTION

Hepatitis C virus (HCV) infection is a major public health
concern leading to end-stage liver disease, hepatocellular
carcinoma, and cirrhosis.! HCV which has been classified into
six genotypes causes hepatitis C.? It is a blood-borne virus
presenting with single-stranded positive sense RNA.? With no
effective vaccine for HCV so far; the threat of chronic liver
disease continues to exist.

In the developed countries, HCV infection is the foremost
cause leading to the requirement of liver transplantation.
Higher degrees of geographic variability and distribution
have been observed. Higher prevalence rates are found in
African and Asian countries and lower prevalence is observed
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in industrialized nations in Northern and Western Europe,
Australia, and North America. China has been reported to
have seroprevalence of 3.2%.* In Pakistan, seropositivity rates
were found ranging between 2.4% and 6.5%.° Egypt with
an estimated population of 73 million has been reported to
have highest seroprevalence rate of 22%. In India, an overall
rate of 0.9% was reported in one community-based study.’
Transmission of HCV is primarily through the parenteral
route and source of infection include injection, needle stick
accidents, blood transfusion, and intravenous drug abuse.®
The present survey shows that some regions have even
higher prevalence of hepatitis, especially the Malwa region
which has been found most affected but remained neglected
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due to the lack of any hepatitis control policy that can outreach
these areas. HCV viral infections are associated with the poor
socioeconomic condition of the exposed population along with
the increased age, active sexual life, and exposure to various
risk factors including lack of awareness, illiteracy, unsafe blood/
blood product transfusion, organ transplantation, chronic renal
disease requiring hemodialysis, occupational exposure among
health-care workers, therapeutic injections, dental treatment,
barber shops sharing razors, unscientific practicing by quacks,
surgeries performed by qualified medical professionals under
inadequate sterilization practices, vertical transmission,
poor sanitation, tattooing with unsterilized equipment, and
unprotected sexual contact.”!" The barriers in the preventive
and control measures of this viral infection include lack of
awareness in general population about the routes of transmission
and insufficient execution of vital preventive measures.

The patient population of Malwa region of Punjab has
been found less privileged on health-care facilities and budget
allocation. To the above concerns, the present study was planned
and conducted to find out the magnitude of risk factors and
common causes of HCV in Malwa region of Punjab. Mukh
Mantri Punjab Hepatitis C Relief Fund has been created to treat all
hepatitis C patients along with preventive measures to eliminate
HCYV infection from Punjab to benefit these patients and to save
thousands of lives in the state. The fund is provided by Finance
Department, Punjab and utilized for procurement of the drugs for
the free treatment of the hepatitis C cases in the Punjab state.'?
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MATERIALS AND METHODS

This retrospective study was carried out in Civil Hospital,
Faridkot (Punjab), India. Ethical approval was obtained from the
Institutional Ethics Committee (IEC). Verbal consent was obtained
from the participants. As free medication to HCV-positive patient
is being provided at civil hospitals. Civil hospital was visited on
regular basis and such HCV-positive patients visiting the hospital
for free medications were met individually on first come basis.
Drug regimen provided for free treatment of HCV are,

* Regimen-1: Tablet sofosbuvir (400 mg/day) +
ledipasvir (90 mg/day) — for genotype 1 and 4 without
cirrhosis

» Regimen-2: Tablet Sofosbuvir (400 mg/day) +
ledipasvir (90 mg/day) for patients with compensated
cirrhosis for genotype 1 and 4

* Regimen-3: Tablet Sofosbuvir (400 mg/day) + tablet
daclatasvir (60 mg/day) for genotype 1, 2, 3, and 4 without
cirrhosis

* Regimen-4: Tablet Sofosbuvir (400 mg/day) + tablet
daclatasvir (60 mg/day) for patients with compensated
cirrhosis for genotype 1, 3, and 4.

Prevalidated questionnaire was designed to collect their
demographic information including age, gender, demographic
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Figure 2: Dental exposure of hepatitis C virus patients
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Figure 3: Qualification of treating dentist
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Figure 4: Distribution of participants according to district and area of location



area, occupation, and clinical information including history
of dental treatment (extraction, root canal treatment, scaling),
blood donation, blood transfusion, surgical intervention, drug
abuse (oral or intravenous), and tattooing. Thus, demographic,
geographical, and clinical information of these HCV-positive
patients coming for free medicine was obtained. The study
was conducted for a period of 6 months (November 2016 to
May 2017). A total number of 778 HCV-positive patients were
enrolled. Grossly incomplete information was received from
38 patients so they were excluded from the study. Remaining
740 subjects were included in the analysis grouped according
to their respective demographic region, age, gender, and
marital status.

Data and statistical analysis

Reponses were collated in a spreadsheet and such data
were analyzed with Statistical Package for the Social Sciences
version 20 (IBM, Armonk, NY, United States of America).

RESULTS

Of 740 HCV-positive patients, 500 (67.5%) were male
and 240 (32.4%) were female. Taking into consideration
the marital status of participants 690 (93%), HCV patients
were married posing their partners to the risk and 50 (6.8%)
were unmarried. The study population was divided into 4
different age groups — the first group consisted of children
and adolescents with age less than and equal to 25 years.
The second group included young adults with age ranging
from 26 to 35 years. The third group included productive
age ranging from 36 to 45 years and the fourth group
consisted of population prone to more health conditions with
age >45 years. Large number of patients were above 45 years of
age (47.2%), followed by age group of 26-35 years (23.6%),
in the age group 36—45 years (20.2%) and least were of
age <25 years (8.7%). Occupation wise 32.4% participants
were farmers, 29.7% were household, 22.9% were working
population, 10.1% businessman, 4.1% students, and 0.7%
were shopkeepers [Table 1].

Approximately 17.6% of patients had donated blood in the
past. 8.1% patients had a history of blood transfusion. 34.4%
of the study participants had their nose/ear piercing. Tattooing
was got done by 4.1% of the participants and 43.2% had
undergone surgical intervention in the past. When asked about
the history of drug abuse 39.8% participants were intravenous
drug abusers [Table 2] [Figure 1].

Six hundred and thirty-five (85.8%) participants had
received dental treatment in the past, of which 270 (36.5%)
were treated by quacks, 190 (25.6%) had received treatment
from family dentist, and 175 (23.6%) received treatment from

Sonu Gupta, et al.

referral dentist, that is, from hospital-based dentists [Table 3]
[Figure 2]. About 165 (22.3%) of the participants received
treatment from BDS doctors, 60 (8.1%) had been treated by
MDS doctors in the past [Table 4] [Figure 3].

Four hundred and twenty (56.8%) participants were found
asymptomatic and unaware about the disease before the
diagnosis as observed in the present study and were diagnosed
to have hepatitis C infection during a routine checkup.
Three hundred and twenty (43.2%) participants presented
with medical problems such as pain in the stomach, nausea,
indigestion, pallor of skin and eyes. Commonly detected
genotype of HCV was genotype 3 (52.7%), followed by
genotype 1 (35.1%), 10.8% had infection with genotype 4, and
0.68% presented with no information about genotype.

Predominant rural distribution was found with
67.5% (n = 500) rural respondents and urban participants were
32.4% (n = 240) [Table 5] [Figure 4].

DISCUSSION

HCV infection is a foremost cause of liver cirrhosis,
hepatic failure, and hepatocellular carcinoma resulting in
a steady and noteworthy reduction in the quality of life.?
In this retrospective research, demographic, geographical,
and clinical data of HCV-positive patients who visited civil
hospital, Faridkot, for free medication was studied. This gave
an overview of prevalence and cause of Hepatitis C infection
and its distribution in Malwa region of Punjab. Our findings
predict that HCV is prevalent in Malwa region of Punjab with
etiological factors that are controllable and measures need to
be implemented for the same.

From findings of our study, it was found that a large
percentage of patients, that is, 79.1% started treatment
immediately after knowing about the disease, but 21% patients
started after an interal of time (1-6 months) indicating a lack
of knowledge about the consequences of the disease.

Male patients (67.5%) were found to be HCV positive in
greater percentage than female (32.4%) patients. This may be
assumed to be due to more exposure to recurrent visits to barber
shop for shave sharing the same razor.’ This may be assumed
that in India, males look for health-care services earlier than
females. Other reasons may be neglected health-care needs of
females. Higher incidences in males can also be attributed to
societal freedom leading to drug addiction, tattoo, and sexual
behavior. Earlier studies have also reported higher percentage
among males being HCV positive as compared to females.’

Predominant rural distribution (67.5%) of patients with
HCYV infection is mainly attributed to insufficient health-care
facilities in rural areas;® patients from rural area visit more to
civil hospital due to close proximity. Other reasons include
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Table 1: Demographic distribution of the study participants

Table 3: Dental exposure of hepatitis C virus-positive

(n=740) patients (n=740)
Variable n (%) Variable n (%)
Gender No treatment 105 (14.2)
Male 500 (67.5) From family dentist 190 (25.6)
Female 240 (32.4) From referral dentist 175 (23.6)
Marital status Quack 270 (36.5)
Married 690 (93)
Unmarried 50 (6.8) Table 4: Qualification of treating dentist
Age Nonregistered dental practitioner 310 (42)
<25 65 (8.7) BDS 165 (22.3)
26-35 175 (23.6) MDS 60 (8.1)
36-45 150 (20.2) Not known 205 (28)
>45 350 (47.2)
Occupation Table 5: Distribution of participants according to district
Farmer 240 (32.4) and area of location
Household 220 (29.7) District Urban (%) Rural (%)
Working 170 (22.9) Bathinda 0 5(0.7)
Businessman 75 (10.1) Faridkot 120 (16.2) 305 (41.2)
Student 30 (4.1) Ferozepur 10 (1.35) 55 (7.43)
Shopkeeper 5(0.7) Kotakpura 90 (12.1) 0
Ludhiana 0 5(0.7)
Table 2: Relevant exposure of the study participants Moga 5(0.7) 80 (10.8)
(n=740) Muktsar 5(0.7) 35@4.7)
Clinical history n (%) Taran tarn 10 (1.35) 0
Blood donation 130 (17.6) Zira 0 15 (2.02)
Blood transfusion 60 (8.1) Total 240 (32.4) 500 (67.5)
Nose/ear piercing 255 (34.4)
Tattooing 30 (4.1) HCYV infection were found higher among individuals who had
Surgical intervention 320 (43.2) nonprofessionally made as opposed to professionally-made
Intravenous drug abuse 295 (39.8) tattoo’s in a cross-sectional study carried in Taiwan.!’ In a
Dialysis 5 (0.67) cross-sectional study carried out in Brazil, an association

unhygienic conditions, uneven socioeconomic conditions
and insufficient medical facilities for basic health-care needs
in villages,” repeated use of unsterilized instruments and
syringes by quacks, drug abuse, and lack of awareness about
the prevention and the management of this infection among
rural people and many of the professionals as well. In spite of
awareness regarding the route of spread of HCV infection, a
considerable percentage of family physicians in Punjab state
still continue to reuse needles and syringes.’

The severity of hepatitis C, its progression, and response
to therapy are similar irrespective of etiology of the infection.
Among the risk factors, tattooing has been found one factor
involved in the transmission of HCV. HCV and prevalence of
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between tattoo and HCV infection was found.'

Medical and surgical interventions may act as risk factors
for HCV infection and dental procedures being one of them.'
The study questionnaire included the investigation of history of
dental treatment such as tooth extraction, gum surgery, or root
canal therapy. The potential risk of HCV transmission through
dental treatment was evaluated in our questionnaire-based
study to rule out the association between HCV infection and
dental extraction. Dental procedures resulting in bleeding and
exposure to infected body fluids increase the risk of disease
transmission. Barrier techniques should be used for preventing
the common routes of transmission such as patient to dentist,
dentist to patient, and patient to patient in dental settings.
Proper infection control measures should also be implemented
such as autoclaving and use of disposables. In the present study,



85.7% study population had a history of dental treatment; this
information remains unbiased as everyone can remember
dental treatment taken in the past. A single exposure to tooth
extraction could render the participant prone to acquire HCV
infection, irrespective of number and frequency of tooth
extractions performed in the past.!* Our study results found
dental treatment as a risk factor for the spread of HCV similar to
one study'® and association of dental treatment and Hepatitis C
indicates lack of implementation of infection control measures
by dental care providers (e.g., poor sterilization procedures
and unsafe injections, use of contaminated needles). Findings
of the current study correlate with the earlier studies.!™"
one study, a significant association was found between dental
extraction and increased anti-HCV seropositivity.”’ In our
study, 36.5% patients were treated by quacks which indicates
knowledge gap among quacks and illiterate patients masking
their decision making to opt for safe treatment. People consult
practicing dental quakes instead of public sector hospitals due
to poor economic condition.?' Quacks may unlikely to be aware
of and may not be following adequate sterilization procedures.
Thus, contaminated equipment become a predominant root
cause of HCV transmission in rural population.

As the distribution of diseases is not uniform among
population of Punjab, it is important to rule out the bottlenecks
in the medical and dental practices of various regions which
are participating in spread of disease in the community. In
our study population, genotype 3 was predominantly found,
similar to other studies from Northern and Central India.?>?
In contrast to findings of a study carried in Southern India
found where genotype 1 to be predominant** type, however,
genotype 1 was reported at the second position in the present
study.

In our study, 8.1% patients had received blood transfusion
similar to the findings of another study carried in North India.'®
Transfusions are necessary and extensively used in surgery and
medicine for many years.”> Mandatory screening of blood and
blood products for HCV in India was introduced for the first
time in 2002% which explain the reason for higher proportion
of participants having hepatitis C among blood donors in our
study (17.1%). Blood donation by the voluntary donors should
also be monitored with the objective to control the spread of
HCYV infection, and there exists no such strong monitoring or
expert donor counseling at many of the blood banks. Most of
the used serologic screening methods used for screening by
blood banks are not sensitive enough for early detection of
HCV. Blood banks have been reported to use rapid methods in
urgencies. To save on the cost, PCR-based test is performed at
countable few institutions only.

Approximately 39.8% of participants were found to be
intravenous drug abusers similar to the findings of another

In
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study.’ Rural people have misconception that injections have
more curative influence.? This added by unscientific approach
of quacks that prefer to administer more injection become a
potential risk for spread of HCV infection.

It was alarming to note that 85.5% of the study participants
have received dental treatment in the past. This may not
essentially mean that all such patients had HCV infection
during dental procedure as they may have undergo other
procedures also. Khan e al.*” in 2007 found prevalence rate
of 39.7% and indicating the need for safe injection practices,
especially in villages. In another study, detection of anti-HCV
antibodies and HCV RNA in patients with no history of HCV
infection before dental surgery indicated that instruments for
dental procedures are improperly sterilized.?! While the search
for an effective and affordable therapy and vaccine continues,
preventive strategies remain the foremost task for public
health authorities.

There is no such documented data available; however,
the prevalence of hepatitis C in the Malwa region of Punjab
is very high. Following this study, technician and doctors at
dental colleges, dental clinics, small and large hospitals were
visited and interacted informally, and their feedback was taken
on sterilization practices being followed by them. Most of the
small centers were probably only boiling the instruments and
did not have autoclaves. Large hospital had autoclaved, but
still boiled instruments were frequently used. Only countable
few could define to ensure adequacy of autoclaving. Risks of
spread of HCV infection in these HCV seropositive patients
are not higher than those without HCV seropositive controls
as HCV has also been detected in participants lacking clear
defined risk factor and these cases constitute about 40%—45%
of HCV infections.?®

CONCLUSION

Potential preventable risk factors promoting the spread
of HCV infection as identified by the study include drug
abuse, tattoo, unsafe sterilization practices, and screening of
blood. Community awareness programs generating demand
for adequately sterilized instruments from barbers, tattoo
makers, local quacks, and even modern medicine doctors
and dentists should be implemented. Guidance programs for
quacks on sterilization procedure and sensitization of barbers
and tattoo makers to use disposables should be incorporated.

Continued medical and dental education of professionals
reinforcing good injection practices, use of disposable syringes,
barrier techniques, and proper sterilization of instruments should
be provided. Proper disposal of used syringes, needles and other
items following Biomedical Waste Management guidelines, and
use of effective sterilization procedures should be done.
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Use of more specific and sensitive method of screening in
blood banks for adequate screening of the blood and blood
products and mandatory nucleic acid testing screening
should also be implemented in India like other countries
for assurance of blood safety for the prevention of further
transmission of HCV infection. For emergency procedures,
use of automated immunoassays must be made mandatory.
While many of the blood banks may be routinely using
immunosorbent assay, but it has been commonly absorbed
that the technicians handling the tests are inadequately
trained and most of the blood banks are using manual
testing which is likely to have high human error. It is further
recommended that blood banks must use fully automated
blood testing and accreditation of blood banks be mandatory.
The entire above are likely to raise the cost, but this can
save long-term morbidity and mortality where treatment is
costlier than preventive costs.

It was surprising that most the modern medicine doctors
and dentist had expressed that boiling was sufficient and
that could not define how to use autoclave adequately. The
doctors are likely to open small clinics and nursing homes
and mostly employ untrained technicians for sterilization.
Now the question that arises is how will they ensure
adequate sterilization and prevent cross infection? With
80% of the patients having the past dental treatment in the
current study, it could mean that more patients get infected
during dental treatment than other modes. Inadequate
knowledge levels among treating personnel (quacks and
modern medical professionals including dentists) at all
phases could be single largest risk factor for the spread
of HCV infection. On interview with faculty of medical
and dental college, it was informed to authors that while
autoclaving is theoretically taught, ensuring adequate
sterilization was not taught and the colleges themselves did
not have standard operating procedure to ensure adequate
sterilization.

Limitations of the study

As the data were collected from patients visiting civil
hospital, Faridkot, for free medication, findings could not be
generalized to population where higher income group patients
might be getting treatment from different health-care providers
and other research institutes.
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