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Background: Chronic kidney disease (CKD) is a significant health challenge globally. Hemodialysis,
the primary freatment for CKD, not only sustains lives but also increases the risk of disease
fransmission, particularly hepatitis C (HCV), with a 48.9% seroconversion rate. This study aimed to
identify factors contributing to HCV seroconversion of hemodialysis patients in Karachi.

ABSTRACT

Methods: A cross-sectional study was conducted at three dialysis units within tertiary care hospitals
in Karachi, from June 2022 to June 2023. A total of 141 patients aged between 18 and 65, of any
gender, undergoing chronic hemodialysis for a minimum of é months, demonstrating good
adherence, and possessing comprehensive serological data for HCV (baseline test and follow-up
screening) were included. Data was analyzed using SPSS version 27 and a comparison between
baseline characteristics and risk factors with seroconversion of HCV was done using independent
samples t-test/Chi-square test. A p<0.05 was considered statistically significant.

Results: The patients had a mean age of 33.30£8.04 years. Seroconversion occurred in 14.9% of
cases, with 21% testing positive for HCV on PCR. Notably, a higher prevalence of blood fransfusion
history (p=0.002), surgery history (p=0.001), a family history of HCV (p=0.001), dialysis at multiple
centers (p=0.001), and initiating dialysis with an arteriovenous fistula (p=0.015) was observed among
HCV-positive patients who underwent seroconversion, in comparison to those who remained
HCV-negative.

Conclusion: A history of blood transfusion and surgery, a family history of HCV, dialysis at multiple
centers, and initiation of dialysis with arteriovenous fistula are notable predictors for seroconverted
positive HCV patients.
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INTRODUCTION

Globally, chronic kidney disease (CKD) stands as the
primary contributor to illness and death. In nations
such as Pakistan, located in South Asia, there is a
notable occurrence of CKD, ranging from 21.2% to
23.3%'. The incidence of CKD is on the rise in
Pakistan due to several factors, including insufficient
healthcare services, limited government funding, a
lack of health education, a high prevalence of
hypertension and diabetes in the general populo-
fion, and dry weather conditions that increase the
risk of renal stones and glomerulonephritis'. The
primary treatment approach for these CKD patients
in Pakistan involves hemodialysis (HD). Hemodialysis
serves a dual purpose, sustaining the lives of CKD
patients while also increasing the risk of disease
fransmission, including hepatitis C, hepatitis B, and
HIV among these individuals' 24,

Hepatitis C (HCV) is a liver-affecting viral infection,
and the term seroconversion denotes the shift from
a negative to a positive status for anti-HCV antibod-
ies following medical or surgical procedures, promi-
nently observed in studies, especially among dialysis
patients'® 5 ¢, In the United Kingdom, the reported
rate stands at 1.1%, while in Pakistan, it is notably
elevated at 48.9%% 7. Numerous risk factors contrib-
ute to HCV infection in HD patients, encompassing
factors like younger age, duration of HD, number of
blood fransfusions, history of organ transplantation,
dialysis mode, prevalence of HCV infection within
the dialysis unit, and nosocomial transmission of HCV
within HD units' 2710,

In recent years, the rise in HCV seroconversion has
emerged as a critical concern due to its association
with elevated mortality rates, increased hospitaliza-
tion, and a decline in the overall quality of life
among HD patients. Consequently, the primary
objective of the current study was to discern the
factors responsible for HCV seroconversion in HD
patients attending a tertiary care hospital in Karo-
chi, Pakistan. This investigation was imperative for
informing preventive measures, enabling early
intervention, and enhancing the overall care of this
vulnerable population.

METHODS

This is a cross-sectional study, conducted across
three dialysis units in tertiary care hospitals in Kara-
chi, covering the period from June 2022 to June
2023. The sample size was determined using the
Open Epi Sample Size calculator, taking info
account a 15.6% seroprevalence of HCV associated
with surgical intervention’, with a bound on the error
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of 6% and a confidence level of 95%. The calculated
sample size was 141. Patient selection was based on
the registry of each dialysis unit, recruiting 50
patients from each unit. Inclusion criteria encom-
passed individuals aged 18 to 65, of any gender,
undergoing chronic hemodialysis for a minimum of 6
months with good adherence, and possessing com-
prehensive serological data for HCV, including
baseline and follow-up screenings. Nine patfients
co-infected with hepatitis B and HIV were excluded.
The non-random consecutive sampling technique
was employed.

The study received ethical approval from the
insfitute's ethical review committee
(ERC#04890-2022), and informed consent was
obtained from all eligible patients before initiating
data collection.

HCV infection was defined by anti-HCV antibodies
in sera, assessed through ELISA. Initial evaluations
were conducted at the commencement of hemo-
dialysis, and follow-up HCV serology was examined
from medical records. Regular HCV screening
occurred every 3 to 6 months for all chronic dialysis
patients. Those with HCV seroconversion were
assessed for factors such as dental procedures,
duration of dialysis, family history of HCV, history of
blood transfusion and surgery, multiple sexual
partners, dialysis at multiple centers, and vascular
access. Baseline information, including age and
gender, was also recorded.

Data was analyzed using SPSS version 27. Mean and
SD were computed for quantitative variables like
age and duratfion of dialysis. Frequency and
percentage were computed for gender, serocon-
version, and risk factors. Comparison between base-
line characteristics and risk factors with seroconver-
sion of HCV was done using independent samples
t-test/Chi-square test. A p-value<0.05 was consid-
ered statistically significant.

RESULTS

The patients' mean age was 33.30+£8.04 years, and
the average duration of dialysis was 8.16+1.68
months. Out of 141 patients, 61% were male, and
39% were female. Approximately 56% of them
underwent dialysis twice per week. The seroconver-
sion rate was 14.9%, with 21% testing positive for HCV
on PCR. There were no significant differences in age
(p=0.666), duration of dialysis (p=0.751), frequency
of dialysis (p=0.999), and gender (p=0.381) between
patients with and without seroconverted HCV, as
indicated in Table 1.
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Table 1: Comparison of baseline characteristics between seropositive and seronegative HCV (n=141).

Characteristics Seroconversion Total p-value
Yes No
Age (years) Mean + SD 34.01%£9.12 33.18+7.88 33.3048.04 0.666
Duration of dialysis (months) 8.05+1.74 8.18+1.67 8.16+1.68 0.751
Mean £ SD
Gender n (%)

Male 11 (52.4) 75 (62.5) 86 (61%) 0.381
Female 10 (47.6) 45 (37.5) 55 (39%)

Frequency of dialysis (per week) n (%)
One 5 (23.8%) 43 (35.8%) 48 (34%)
Two 14 (66.7%) 65 (54.2%) 79 (56%) 0.999
>Two 2 (9.5%) 12 (10%) 14 (10%)

Among the 141 patients, 11.3% had a positive family
history of HCV, 36.9% had a history of blood transfu-
sion, 23.4% had a history of dental procedures, 22.7%
had a history of surgery, 8.5% reported having multi-
ple sexual partners, 19.1% underwent dialysis at
multiple centers, and 74.5% initiated dialysis with an
arteriovenous fistula.

Comparing patients with seroconverted positive HCV

to HCV-negative patients, significantly higher propor-
tions were observed in the former group for a history of
blood fransfusion (66.7% vs. 33.3%, p=0.002), a history of
surgery (57.1% vs. 42.9%, p<0.001), a family history of
HCV (61.9% vs. 38.1%, p<0.001), dialysis at multiple
centers (66.7% vs. 33.3%, p<0.001), and initiation of
dialysis with an arteriovenous fistula (95.2% vs. 4.8%,
p=0.015), as outlined in Table 2.

Table 2: Comparison of seroconversion of HCV with risk factors (n=141)

Risk factors Seroconversion n (%) p-valve
Yes | No

History of blood transfusion
Yes 14 (66.7) 38 (31.7) 0.002*
No 7 (33.3) 82 (68.3)
Dental procedure
Yes 6 (28.6) 27 (22.5) 0.544
No 15 (71.4) 93 (77.5)
History of surgery
Yes 12 (57.1) 20 (16.7) 0.001*
No 9 (42.9) 100 (83.3)
Multiple sexual partners
Yes 4(19) 8 (6.7) 0.061
No 17 (81) 112 (93.3)
Family history of HCV
Yes 13 (61.9) 3(2.5) 0.001*
No 8 (38.1) 117 (97.5)
Dialysis at multiple centers
Yes 14 (66.7) 13 (10.8) 0.001*
No 7 (33.3) 107 (89.2)
Vascular access
Arteriovenous fistula 20 (95.2) 85 (70.8) 0.015*
Double lumen catheter 1(4.8) 35 (29.2)

Data presented as n (%), *Significant at a 5% level of significance
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DISCUSSION

In Pakistan, HCV infection is one of the most frequent
diseases. It can result in Hepatocellular carcinoma
and Decompensated Liver Disease? '3, The risk of
morbidity and mortality due to HCV is higher among
patients with HD'. Fabrizi et al. conducted a
meta-analysis and revealed that the risk of death is
1.6 times higher among HCV-positive patients'®.

The primary objective of the current study was to
predict factors contributing to seroconversion of HCV
in HD patients. This phenomenon, where patients
fransition from negative to positive HCV antibody
status after medical procedures like hemodialysis, has
been a subject of interest in previous studies’ % 5 16,
Mostafa et al. found that the seroconversion rate of
HCV was 14% in patients with ESRD and HCV infec-
fion'. In the current study, a seroconversion rate of
14.9%, is reported among HD patients presenting af
three dialysis units in Karachi, Pakistan. The study also
found that 21% of patients had HCV positive on PCR.
Similarly, the study by Mahmud et al. conducted in
Karachi found that seropositivity of HCV was 16.4% in
HD patients'®. Another study by Bukhari et al. conduct-
edinlslamabad revealed that the seroconversion rate
of HCV was 12.1% during the study period'. Another
descriptive study carried out at Sheikhupura, Punjab
by Hussaini et al. found a relatively higher proportion of
seroconversion of HCV at 53.4% in chronic HD
patients?. Sohail et al. undertook a systematic review
and meta-analysis, determining a pooled prevalence
of 32.33% for HCV among hemodialysis (HD) patientsin
Pakistan.? This investigation indicates a notably elevat-
ed proportion of HCV in HD patients in the region of
Punjab as compared to other regions of the country.
Additionally, an examination of the effectiveness and
safety of HCV management in HD patients demon-
strated a 100% sustained virological response rate with
the use of direct-acting antivirals?’. These finding
highlights the importance of regular screening and
monitoring of HCV in HD units, as a significant portion
of patients were already positive for the virus. Early
detection is crucial to prevent further fransmission and
manage HCV infections effectively.

Numerous factors including duration of HD, attending
multiple centers for HD, a history of invasive proce-
dures, type of vascular access, dialyzer reuse, and
frequency of blood fransfusion were observed to be
associated with HCV seroconversion' %2224 |n the study
by Dharmesti et al., HCV seroconversion was found in
28% of the patients who were on regular dialysis, and
HCV seroconversion was significantly associated with
vascular access type (OR=42.1, 95% CI=5.8 to 307.4)
and dialyzer reuse (OR=8.3, 95% Cl=4.32-16.04)¢.,
Mahupe et al. in their study found that HD duration,
no. of hospital admissions, history of invasive proce-
dures, and blood transfusions were not associated
with seropositivity of HCV?, In the present study, we
found history of blood transfusion and surgery, a family
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history of HCV, dialysis at different centers, and vascu-
lar access were significantly associated with HCV
seroconversion. Hence, HCV seroconversion in
end-stage renal disease patients on maintenance
hemodialysis can lead to increased mortality, hospital-
ization, and reduced quality of life. Therefore, identify-
ing the confributing factors is a critical step in preven-
tion and early intervention. By understanding these
factors, healthcare providers can implement targeted
strategies to reduce the risk of seroconversion in this
vulnerable population.

The current study has few limitations. Although
efforts were made to calculate a representative
sample size, the study's relatively modest sample size
might impact the generalizability of the results.
Larger, multicenter studies could provide a more
comprehensive understanding of the predictors of
HCV seroconversion in hemodialysis patients. The
exclusion of patients co-infected with hepatitis B
and HIV might limit the study's ability to explore
potential interactions between these infections and
HCV seroconversion. Future research considering
these co-infections could provide a more compre-
hensive perspective. The study assessed specific risk
factors such as the history of blood transfusion,
surgery, family history of HCV, dialysis at multiple
centers, and vascular access. However, other
potential risk factors, such as socioeconomic status,
comorbidities, and adherence to infection conftrol
measures, were not extensively explored.

CONCLUSION

The study findings revealed that specific risk factors
significantly contribute to the seroconversion of HCV
in this vulnerable population. A history of blood
transfusion and surgery, a family history of HCV,
dialysis at multiple centers, and initiation of dialysis
with arteriovenous fistula emerged as notable
predictors. Recognizing these factors is imperative
for developing targeted preventive strategies, early
interventions, and comprehensive care protocols.
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