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ABSTRACT
Objective: To determine patient and dialysis services-related factors associated with seroconversion of hepatitis C virus (HCV)
in hemodialysis (HD) patients.
Study Design: Cross-sectional study.
Place and Duration of Study: Department of Nephrology, Mayo Hospital, King Edward Medical University (KEMU), Lahore,
from January to December, 2018.
Methodology: All patients on regular HD for more than three months were enrolled. All patients who seroconverted from HCVnegative to positive status three months after starting HD, were included. Patient-related factors (age, gender, blood transfusion, duration and frequency of dialysis, history of dental treatment and surgical intervention) and dialysis services-related
parameters (dedicated staﬀ, isolated room, hemodialysis machine, reverse osmosis plant, compliance of universal infection
control measure) were noted.
Results: Out of 990 patients, 492 (49.7%) were reported as seroconverted for HCV during HD. Factors determined statistically
signiﬁcant for seroconversion were surgical intervention (p<0.001), history of dental procedure (p <0.001), blood transfusions
(p <0.001), multiple sexual partner (p <0.001), age (p=0.035) and duration of hemodialysis (p <0.001). Factors not aﬀecting
seroconversion included frequency of dialysis (p=0.062), history of renal transplant (p =0.097) and family history of hepatitis
(p=0.941). A signiﬁcant negative correlation was observed between the rate of seroconversion of HCV and the score of
universal infection control measures (r=-0.665, p=0.018).
Conclusion: There was a high rate of seroconversion of HCV in HD patients. Factors responsible for seroconversion were
history of surgical intervention, dental treatment, blood transfusion, multiple sexual partners, age and duration of dialysis. The
dialysis centres non-compliant with universal infection control measures were having high rate of seroconversion.
Key Words: Hemodialysis, Seroconversion, HCV, Blood transfusion, Dental treatment, Surgical intervention, Infection, Isolation.
How to cite this article: Anees M, Sarwar N, Ahmad S, Elahii I, Mateen FE. Factors Associated with Seroconversion of Hepatitis C Virus
in End Stage Renal Disease Patients . J Coll Physicians Surg Pak 2021; 31(09):1040-1045.

INTRODUCTION
Worldwide, chronic kidney disease (CKD) is the leading cause
of morbidity and mortality. South Asian countries like
1
Pakistan, have high prevalence of CKD (21.2-25%). Dialysis
and renal transplant are the main treatment modalities for
these patients. HD is a double-edge sword, on one side it maintains the life of CKD patients and on other hand it increases the
risk for the transmission of various diseases like hepatitis B,
HCV and Human Immunodeﬁciency Virus (HIV) in these
patients.
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Seroconversion is deﬁned as transition from anti-HCV negative to positive status after any medical (like HD) and surgical
procedure. Numerous studies have reported the seroconversion of HCV in dialysis patients as 1.1% in United Kingdom in
comparison with 48.9% in Pakistan.2,3 Risk factors for HCV infection in HD patients include number of blood transfusions4, duration of HD,5 mode of dialysis,6 prevalence of HCV infection in
the dialysis unit, previous organ transplantation,7 younger
age,8 and nosocomial transmission of HCV in HD units.9 It is of
great concern because of high rate of death, hospitalisation
and worse quality of life score among HD patients.10 Many
studies have been conducted in Pakistan to determine the
factors responsible for seroconversion of HCV in dialysis
patients; but almost all of these are single-centre, small
studies, and focused only on patient’s related factors while
ignoring the dialysis services-related factors, which play a
signiﬁcant role in seroconversion. So, there was a need to
conduct multi-centric and large study to determine the factors
responsible for the seroconversion of HCV in HD patients.
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METHODOLOGY
This cross-sectional study was conducted at the Department of
Nephrology, Mayo Hospital, KEMU, Lahore after approval from
Institution Review Board (IRB); and data was collected from 12
HD centres of Lahore and nearby district hospitals (Sheikhupura
and Kasur).
All patients, who seroconverted from anti-HCV negative to positive status three months after starting HD, till the time of study
initiation, were included. The patients who were anti- HCV positive before starting of dialysis or became positive within three
months of dialysis initiation, were excluded from the study.
Patient-related factors (age, gender, duration and frequency of
dialysis, duration of seroconversion of HCV, history of blood
transfusion and any surgery, dental procedures, multiple
sexual partners and family history of HCV) were noted. Blood
samples of patients were sent for hematological and biochemical parameters for evaluation. Dialysis services-related factors
were obtained regarding total number of the patients, number
of seroconverted patients, dialysis unit settings (separate
room, reverse osmosis plant, dedicated staﬀ and separate HD
machines for HCV positive and negative patients). Working of
the dialysis staﬀ was also observed; whether the staﬀ is
following universal infection control measures in the form of
wearing of gloves, hand-washing and disinfection of the
machine external surface with disinfectant between dialysis
shifts, according to international guidelines. Scoring of the
hospitals was done on the basis of the compliance for universal
infection control measures as shown in Table I. Higher score
meant that universal infection control measures were implemented and assumed that seroconversion rate would be
minimum.
Data was entered using SPSS version 23.0. Continuous variables were expressed as mean ± Standard Deviation (SD). Categorical variables were presented as frequencies and percentages. Relative risk (RR) was used to determine eﬀect of clinical
and biochemical parameter on seroconversion.
Pearson correlation coeﬃcient was employed to establish the
relationship between seroconversion numbers and scores,
based on universal infection control measures. Student t-test
was used to determine any diﬀerence between variables. A pvalue of less than 0.05 was considered as statistically signiﬁcant.

RESULTS
Total patients included in the study were 990 from 12 dialysis
centres. Mean age of the patients was 45.93 ± 14.47 years; and
most of the patients were males 658 (66.5%) and getting twice
weekly dialysis 845 (85.4%). Among all, half of the patients 492
(49.7%) were experiencing seroconversion of HCV during dialysis. HCV by PCR was positive in 402 patients. Anemia (Hb <11gm/dl) was present in 576 (58.2%) patients with mean Hb of
10.11 ± 2.95 gm/dl and dose of the Erythropoientin (EPO) was
7264 IU per week. Factors determined statistically signiﬁcant

for seroconversion of hepatitis C in dialysis patients were surgical intervention (p<0.001), history of dental procedure
(p<0.001), history of blood transfusions (p<0.001), multiple
sexual partner (p<0.001) as shown in Table II. Younger age
(44.96 ± 13.94 vs. 46.90 ± 14.92 years, p=0.035) and longer
duration of dialysis (37.62 ± 32.43 vs. 25.61 ± 25.21 months,
p<0.001) were found statistically signiﬁcant in seroconversion
of HCV in dialysis patients. Factors not aﬀecting seroconversion were frequency of hemodialysis (p=0.062), history of renal
transplant (p=0.097), and family history of hepatitis (p=0.941).
A signiﬁcant negative correlation was observed between the
seroconversion rate of HCV in HD patients and the score of
universal infection control measures (r=-0.665, p=0.018) of the
dialysis services.

DISCUSSION
In Pakistan, the prevalence of HCV in general population is
11.55% and it is 24.97% in patients with diﬀerent chronic
diseases.11 Similarly, much higher pattern of HCV prevalence
(27.2 %) was observed in CKD patients by Shaﬁ et al.12 In this
present study, high seroconversion rate of HCV was observed in
dialysis patients, which is very alarming for healthcare professionals and nephrologists. Same pattern was observed in other
local13 and international studies from Egypt and East Asian countries like Indonesia,4-14 which is much higher than developed
countries like UK (0.05% per year).15 The observed high prevalence of HCV in HD patients shows that there are additional
factors responsible for seroconversion in dialysis patients. In
this study, dialysis setups with non-dedicated staﬀ, shared
room, reverse osmosis plant for HCV positive and negative
patients, and on dialyser reuse programme were having high
rate of seroconversion. According to Belgian perspective multi-centre study,16 seroconversion rate is 0% just by following
universal infection measures even without isolation. In the literature, there is a lot of discussion on the isolation of HCV positive
patients; and most of the guidelines from UK Renal Association
and Center for Disease Control (CDC) guidelines do not recommend isolation.17 But, studies from India and Saudi Arabia are
showing deﬁnite beneﬁts of isolation of HCV positive from HCV
negative patients.18,19 In this context, there is a need to develop
local recommendations for isolation of HCV positive patients in
countries with very high prevalence of HCV in general population and where there is high rate of seroconversion during dialysis.
In this study, the dialysis services not ensuring the implementation of universal infection control measures and inappropriate
patient-to-nurse ratio were having high rate of seroconversion
as compared to centers that followed them. Dialysis staﬀ thinks
that HCV is transmitted only by blood and they never realised
that they themselves are responsible for this due to limited
knowledge and understanding. They know that by wearing
gloves they will protect themselves but if they are not going to
change the gloves while switching between the patients, they
will transfer the virus from positive to negative patient.
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Table I: Scoring of the hospitals on the basis of universal infection control measures.
Serial No.

HD services related factor with coding.

Segregated room for HCV positive and negative patients:
Yes=1
All other setups=0
RO plant:
separate=1
same=0
Dialyzers reuse program:
No=1
Yes=0
Dedicated staﬀ for hepatitis positive and negative patients:
Yes=1
No=0
Category of staﬀ:
Technologist=1
Nurses, Technician=0
Screening of staﬀ for hepatitis B and C status:
Yes=1
No=0
Inj. Heparin separate vial for each patient:
Yes=1
No=0
Inj. EPO administration:
Preﬁlled syringe =1
Vial=0
Wear clean gloves:
Yes=1
No=0
Disinfection of the external surface of HD machine and let it air dry:
Yes=1
No=0
Remove gloves and perform hand hygiene before wearing new gloves:
Yes=1
No=0
Apply antiseptic solution on the AV ﬁstula site and allow to dry:
Yes=1
No=0

1
2
3
4
5
6
7
8
9
10
11
12

Table II: Factors aﬀecting seroconversion.
Serial
No.

1

Parameters

Seroconversion frequency

Surgical intervention

Yes

No

Yes
No

154(15.6%)
338(34.1)
Yes
104(10.5%)
338(34.1%)
Yes
384(38.8%)
108(10.9%)
Yes
431(43.5%)
61(6.2%)
Yes
8(0.8%)
484(48.9%)
Yes
64(6.5%)
428(43.2%)
Yes
18(1.8%)
474(47.9%)

80(8.1%)
418(42.2%)
No
29(2.9%)
469(47.4%)
No
305(30.8%)
193(19.5%)
No
414(41.8%)
84(8.5%)
No
1(0.1%)
497(50.2%)
No
64(6.5%)
434(43.8%)
No
31(3.1%)
467(47.2%)

History of dental procedure

2

Yes
No
History of blood transfusion

3

Yes
No
Frequency of dialysis

4

Twice/week
Thrice/week
Multiple sexual partner

5

Yes
No
Family history of hepatitis

6

Yes
No
History of renal transplant

7

Yes
No

RR

95% CI

p value

1.47

1.303-1.663

<0.001*

1.654-2.107

<0.001*

1.55

1.317-1.832

<0.001*

1.21

0.991-1.484

0.062

1.80

1.418-2.289

<0.001*

1.01

0.836-1.213

0.941

0.73

0.502-1.059

0.097

1.87

*Statistically signiﬁcant value. RR: Relative risk, CI: Conﬁdence interval.
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According to this study, practice of not disinfecting the
dialysis machine external surfaces with antiseptic solution
between two shifts and not letting it air dry, were having high
rate of seroconversion. It is important to remember that HCV
stability on inanimate surfaces is still detectable for up to ﬁve
days.20 Dialysis units supervised by dialysis technologists and
nephrologists were having less rate of seroconversion than
the centres run by others. The consultant nephrologists, who
are actively involved in training of their staﬀ and observing
the staﬀ whether they are following the infection control
measures were having less rate of seroconversion. Its means
that trained staﬀ make a signiﬁcant diﬀerence in preventing
seroconversion of hepatitis C in dialysis units. Few years
back, recommended treatment for HCV patient was interferon
and ribavirin with certain limitations due to adverse eﬀects of
the drugs. It has been observed locally as well, that most of
nephrologists do not prescribe any treatment for these
patients. In this study, although about 80% of the patients
were having active disease in the form HCV positive by PCR,
but only few patients were getting any treatment. With the
advent of new treatment strategies, direct antiviral agents
(DAA) for infected patients, it will be easy to manage and
eradicate HCV in HD patients as well.

underdosage of EPO in these patients was use of vials for
multiple patients instead of using pre-ﬁlled syringes for
individual patients. Apart from underdosing, these vials are
source of seroconversion of HCV in dialysis patients,25 as well.
There is a dire need to discourage this practice among
dialysis centres to reduce seroconversion.

In Pakistan, surgical and dental procedures, multiple uses of
injections and needle stick injury are imperative risk factors
for transmission of HCV in general population. According to
this study, history of surgical intervention, dental procedure
and renal transplant are substantial factor for seroconversion
of HCV in HD patients. In the last couple of years there is
emphasis of health authorities on creating awareness on the
spread of HCV among general population, dental and general
surgeons. According to Averbukh et al.,21 the improper use of
sterile technique and lack of medical education likely increase
the risk of HCV transmission during dental care in underdeveloped countries. Pakistan has been reported as one of
the countries with the highest frequency of injections use in
the world with an average of more than 9 injections per
22
person annually. Pakistan National Hepatitis Strategic
Framework (NHSF) introduced a policy that syringes used in
health sector are auto-disabled, preventing the reuse of
syringes and eliminating a major risk factor for HCV in the
country. There is a need to look into the matter whether
these clinics and hospitals are following universal infection
control measures or not. While considering the infection
control platform, nephrologists hope that through dropping
HCV rate in general population, we can control HCV in dialysis
patients, as well.

In this study, patients who were having longer duration of
dialysis were having high rate of seroconversion. Similar
observation was made by Somi et al.7 According to him, mean
duration of dialysis was signiﬁcantly longer (OR=1.01,
1.00-1.02) with median of 102 months as compared to 25
months in patients with no seroconversion. It means that as
far as patients are getting dialysis and remained hooked with
dialysis machines, they are at high risk for getting
seroconversion. In this study, seroconversion of HCV was
more common in younger age group than patients with older
age group. Similar observation has been made by another
study, in which similar pattern of age involving HCV was
observed.3 Seroconversion is more in younger age patients;
but it may be due to the fact that mean age of the dialysis
patients is younger in contrast to developed countries.

In this study, blood transfusion was an important risk factor
for seroconversion of HCV in HD patients, as observed by
another local, 3 and international study. 23 In this study,
majority of the patients were anemic. For maintaining Hb, the
patients were getting underdosage of EPO, (8000 units per
week), which is much less as compared to developed
24
countries (12000 units per week). Other reason of

RECOMMENDATIONS:

For maintaining Hb, these patients need multiple blood
transfusions. Before blood transfusion, screening is
employed in Pakistan; but it has been observed that most of
the blood transfusion centres are screening blood for
hepatitis through devices/ immunochromatography (ICT) kit,
which is very crude laboratory technique. Blood transfusion
authorities in Pakistan recommend this method of screening
in centres which are arranging blood transfusion for less than
100 units per month; and ELISA is recommended for bigger
centres. But due to improper check and balance of these
hospitals, bigger hospitals are still using ICT kit method.
There is a need to implement the recommendations of the
regulatory authority to stop dissemination of HCV at grosslevel by implementing ELISA method for screening before
blood donation in primary, secondary and tertiary care
hospitals.

CONCLUSION
There is a signiﬁcant rate of seroconversion of HCV in HD
patients. Factors responsible for seroconversion were history
of surgical intervention, dental treatment, blood transfusion,
multiple sexual partners, age and duration of dialysis. The
dialysis centres non-compliant with universal infection
control measures were having high rate of seroconversion.

Universal infection control measures must stringently be
followed by dialysis staﬀ.
Continuous professional development of dialysis staﬀ must
be provided on regular basis.
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Blood transfusions must be avoided, and if it is necessary,
then ELISA method should be used for screening.

Do we need isolation? Menouﬁa Med J 2014; 27(3):
551-5. doi: 10.4103/1110- 2098. 145511.
6. Johnson DW, Dent H, Yao Q, Tranaeus A, Huang CC, Han DS,

There is a need for creating local guidelines for isolation of
HCV positive and negative patients to stop the
seroconversion. These guidelines should be implemented in
likewise countries, where there is high prevalence (> 10%)
of HCV in general population.
Patients who are seroconverted for HCV must get treatment
with DAA drugs.
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