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ABSTRACT 
 

Background: CKD is a worldwide public health problem. HCV is the most frequent complication of patients on 

hemodialysis, it is very important to screen patients for HCV seropositivity, asit may lead to severe liver disease, 
complications in renal transplant and death.  
Aim: To find the incidence of HCV seropositivity and identify factors associated with hemodialysis patients at the 

Dialysis Center.  
Methodology: A Retrospective Cohort study conducted at Hemodialysis Unit, Sheikh Zayed Hospital, Lahore 

from January 2015 to December 2015. Secondary data was collected from all the record files of all the patients 
included in the study available at Sheikh Zayed hospital. Data was also collected by a questionnaire from patient 
to determine different variables. Data for age, gender, HCV seroconversion, number of transfusions, emergency 
dialysis at any other hemodialysis center, surgeries, previous history of HCV, dialyzer reuse and dental procedure 
etc. was collected and patients were divided in two groups according to HCV status at the end of study. Data for 
seroconversion was studied for relation with given risk factors using Chi-square test and odds ratios with 95% 
confidence interval. Binary logistic regression was used to see the adjusted odds ratio of various risk factors for 
seroconversion. P-value ≤0.05 was considered significant.  
Results: The mean age of the patients was 43.40±16.37 years. The frequency of previous transfusions was 

120(48%) The frequency of emergency dialysis outside Shaikh Zayed Hospital was 76(30.4%). The frequency of 
surgeries was 126(50.4%). The frequency of dental procedures was 102(40.8%). The mean duration of dialysis 
was 17.6±5.73. The incidence of HCV seroconversion in hemodialysis patients was 124(49.6%).  
Conclusion: We concluded that the incidence of HCV seroconversion in hemodialysis patients was 8.2% per year 

and over a period of six years nearly 49.6% who were undergoing dialysis in our dialysis center. 
Keywords: HCV seroconversion, hemodialysis patients 

 

INTRODUCTION 
 

End-Stage Renal Disease (ESRD) is the stage of chronic 
kidney disease in which there is irreversible loss of 
glomerular filtration rate and body fails to cope with fluid 
and electrolyte requirements of the body1. End Stage renal 
disease patients are at a greater risk of infections because 
of requirement of long term vascular access and an 
increased exposure with infected patients and contact time 
with infected equipment and their requirement for multiple 
blood transfusions1-3.  

Common risk factors associated with HCV 
transmission are injection drug use as in addicts, organ 
transplantation such as liver or kidney, blood and blood 
product transfusion commonly seen in anemia, long term 
hemodialysis, occupational exposure to viruses seen in 
health care workers of HCV, infected therapeutic injections 
and major & minor surgeries with screening for HCV, dental 
treatment with non-sterilized equipment, shaving at barber 
shops without changing old blades and having multiple cuts 
during the shaves, unprotected sexual contact without 
using barrier method and vertical transmission from mother  
------------------------------------------------------------------------------- 
Received on 15-01-2021 
Accepted on 11-06-2021 

to child5. The phase before the seroconversion after being 
inoculated with HCV usually last to about 2 months in 
immunocompetent subjects and may last for 6–12 months 
in immune compromised subjects7. Hepatitis C virus (HCV) 
remains the leading cause of liver cirrhosis in patients with 
chronic kidney disease including patients on long-term 
hemodialysis. Deaths due to liver cirrhosis and 
hepatocellular carcinoma in chronic kidney disease 
patients are significantly more common among patients 
with HCV infection as compared to HCV negative 
patients9. More diligent efforts to prevent and treat HCV 
infection may improve outcomes in MHD patients. Review 
of different articles shows us that prevalence of HCV in 
hemodialysis population ranges from 1% to 84.6%10, 11. 

The objective of the study was to find and calculate 
the incidence of HCV seropositivity and identify factors 
associated with hemodialysis patients at the Dialysis 
Center at Sheikh Zayed Hospital, Lahore. 
 

MATERIAL & METHODS 
 

A Retrospective Cohort study conducted at Hemodialysis 
Unit, Sheikh Zayed Hospital, Lahore between Jan 2015 to 
Dec 2015 after approval from Ethical Committee. All HCV 
negative patients of age 18 years and above, both genders, 

mailto:azhar_aq@hotmail.com


HCV Seroconversion in Hemodialysis Patients 

 

 

1654   P J M H S  Vol. 15, NO. 7, JUL  2021 

on maintenance Hemodialysis at least 2-3 times per week 
through either permanent or temporary dialysis access 
were included. All the patients who were previously HCV 
+ve were excluded. 
Incidence rate of HCV seropositives: It is the number of 

hemodialysis patients developing HCV seropositivity over a 
period of time from enrollment till date of data collection out 
of total HCV negative hemodialysis patients.  
Rate of HCV seroconversion: It is the total number of 

hemodialysis patients developing HCV seropositivity over a 
period of time from enrollment till date of data collection out 
of sum of the person-time of HCV negative hemodialysis 
patients from enrollment till date of data collection. This is 
because the time of enrollment of eligible patients is 
different as we are taking all patients enrolled during Jan 
2010 till Dec 2015. 
Data Collection Procedure: Secondary data were 

collected from all the record files and questionnaire from of 
all the patients included in the study available at sheikh 
Zayed hospital 
Data Analysis: Data for age, gender, HCV seroconversion, 

number of transfusions, emergency dialysis at any other 
hemodialysis center, surgeries, previous history of HCV, 
dialyzer reuse and dental procedure etc. was collected and 
patients were divided in two groups according to HCV 
status at the end of study. Data for seroconversion was 
studied for relation with given risk factors using Chi-square 
test and odds ratios with 95% confidence interval was 
given. Binary logistics regression was used to see the 
adjusted odds ratio of various risk factors for 
seroconversion. P-value ≤0.05 was considered significant. 
 

RESULTS 
 

The mean age of the patients was 42.7 ± 14.2 years with 
majority 177(70.3%) of them of age less than 50 years. 
Among these 250 cases there were more male patients 
which were recorded to be 154(61.6%). These included 
cases had an average duration of analysis around 19.1 ± 
7.4 months. More than 50% had been on dialysis for more 
than 21 months, while there were 25.6% with duration less 
than 12 months. The factors usually considered important 
for conversion were also recorded and it was noted that 
history of transfusion was positive in 48.0% of cases. The 
dialysis on other centers in case of emergency was positive 
in 30.4% of cases, surgery in 50.4% and dental procedures 
in 40.8% of the cases (Table 1). The incidence of HCV 
seroconversion during five year period was found to be 
49.6% which was quite high (Fig. 1). 

The association of seroconversion was studied with 
gender and it was observed that the seroconversion rate 
had no association with gender. The rate was almost same 
in both genders and the odds ratio measured for males was 
0.97(0.59 – 1.62). Similarly when studied with age there 
was no association found. The odds of seroconversion for 
those with age less than 50 years was 1.02(0.59 – 1.75). 
Duration of dialysis is also considered to be an important 
factor. Cutoff for duration of dialysis for 18 months was 
calculated by receiver operator characteristic (ROC) curve. 
When compared, it was observed that those with duration 
of dialysis more than 18 months had 51.4% rate and those 
with up to 18 months had 47.2% conversion rate. There 

was no significant association with p-value 0.595 and odds 
ratio of 1.18 (0.72 – 1.96). Blood transfusion was quite an 
obvious requirement in hemodialysis patients and its 
association was also studied with seroconversion. It was 
important to note that the transfusion had a significant 
negative association with seroconversion when it was 
considered as a single variable with a p-value 0.005, but 
with smaller incidence rate of 40.0% among those who had 
transfusion.  On the other hand, those with no history of 
transfusion had incidence of 58.5%. The odds ratio for 
positive history of transfusion was recorded to be 0.47(0.29 
– 0.79). When studied the seroconversion had a significant 
association with it, having 65.8% incidence rate among 
these cases. The p-value recorded was 0.001 and the odds 
ratio was 2.60 (1.48 – 4.56). The history of surgery was 
also quite common and found positive in 126 cases. The 
seroconversion rate among these cases was also quite 
high i.e. 60.3%. When compared to those with no history 
had 38.7% incidence of seroconversion. This association 
was also highly significant with p-value 0.001 and odds 
ratio for cases with positive history of surgery was recorded 
2.41(1.45 – 4.00). The history of dental procedure had no 
significant association with seroconversion, the p-value 
was 0.815 and odds ratio was 1.10(0.66 – 1.82). The rates 
were 51.8% among those with history of dental procedures 
(Table 2). 
 
Figure 1: HCV seroconversion status of cases on hemodialysis 

 
Table 1: Age distribution of cases on hemodialysis 

Age(in years) n 

18-50 177 (70.8%) 

51-82 73 (29.2%) 

Mean ± SD 42.7 ± 14.2 

Gender 

Male 61.6 

Female 38.4 

Duration (months) 

≤ 12 64 (25.6%) 

13 - 21 60 (24.0%) 

> 21 126 (50.4%) 

Mean ± SD 19.1 ± 7.4 

Risk factors for seroconversion 

Transfusions 120 (48%) 

Emergency dialysis on other Centers 76 (30.4%) 

Surgeries 126 (50.4%) 

Dental procedure 102 (40.8%) 

49.20%

49.40%

49.60%

49.80%

50.00%

50.20%

50.40%

Yes No

49.60%

50.40%
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Then the binary logistic regression analysis was 
applied to see how these factors are associated with 
seroconversion simultaneously in presence of all 
confounding variables. The Nagelkerke R square was 
recorded 0.278. The classification table produced the 
predicted results with 68.0% accuracy. Among those 
observed positive, 92(74.2%) were predicted to be positive 
by this regression model and for negatives this rate was 
61.9%. This regression analysis revealed that the gender 
age and blood transfusion had no association with 

seroconversion. The odds of emergency dialysis increased 
to 2.87(1.30 – 6.33) when adjusted for all cofounding 
variables, while for surgery it also increased to 3.94(1.73 – 
8.97). The odds for duration of dialysis after adjusting for all 
confounding variable also became significant with p-value 
0.028 and its value was 1.90(1.07 – 3.35). The odds of 
dental procedure which when considered individually was 
insignificant, showed a close to significant association with 
p-value 0.088. The adjusted odds ratio was recorded to be 
2.11(0.90 – 4.94) (Table 3). 

 
Table 2: Association of HCV seroconversion with risk factors 

 
HCV seroconversion Odds ratio 

(95% CI) Yes No 

Gender 
Male 76 (49.4%) 78 (50.6%) 

0.97 (0.59 – 1.62) 
Female 48 (50.0%) 48 (50.0%) 

Age 
50 88 (49.7%) 89 (50.3%) 

1.02 (0.59 – 1.75) 
>50 36 (49.3%) 37 (50.7%) 

Duration 
>18 74 (51.4%) 70 (48.6%) 

1.18 (0.72 – 1.96) 
18 50 (47.2%) 56 (52.8%) 

Blood transfusion 
Yes 48 (40.0%) 72 (60.0%) 

0.47 (0.29 – 0.79) 
No 76 (58.5%) 54 (41.5%) 

Emergency 
dialysis 

Yes 50 (65.8%) 26 (34.2%) 
2.60 (1.48 – 4.56) 

No 74 (42.5%) 100 (57.5%) 

Surgeries 
Yes 76 (60.3%) 50 (39.7%) 

2.41 (1.45 – 4.00) 
No 48 (38.7%) 76 (61.3%) 

Dental procedure 
Yes 52 (51.0%) 50 (49.0%) 

1.10 (0.66 – 1.82) 
No 72 (48.6%) 76 (51.4%) 

 
Table 3: Output from binary logistic regression for association of HCV seroconversion with multiple factors simultaneously 

Factors  
Adjusted  

Odds ratio 

95% C.I. for  
Adjusted Odds ratio P-value 

Lower Upper 

Gender 0.00 0.000 --- 0.998 

Age < 50 yrs 1.17 0.63 2.17 0.620 

Duration >18 months 1.90 1.07 3.35 0.028 

Transfusions 0.00 0.00 --- 0.998 

Emergency dialysis 2.87 1.30 6.33 0.009 

Surgeries 3.94 1.73 8.97 0.001 

Dental procedure 2.11 0.90 4.94 0.088 

Constant ---   0.998 

 

DISCUSSION 
 

The mortality of dialysis patients with HCV is greatly 
increased when compared to patients on dialysis without 
HCV. Therefore it is important to identify the risk factors 
associated with transmission of HCV in hemodialysis 
patients and to prevent the spread of HCV in hemodialysis 
patients. 

We had a total of 250 patients who were enrolled at 
our dialysis center during the six year mentioned period 
which were fulfilling the inclusion criteria. Out of these 250 
patients 124 patients were seroconverted to HCV. This is 
49.6% of the total number of patients. But if we consider 
the yearly HCV seroconversion rate then it was about 8.2% 
per year. Although it is very high considering the rate of 
HCV seroconverion around the globe but it is actually quite 
low when we compare this to different dialysis centers 
across Pakistan.  

Although blood transfusion was previously a major 
cause HCV seroconversion however now worldwide this 
mode for transmission of HCV is not a major cause of 
transmission of HCV. Similarly in our study we also found 

that there was no significant association between blood 
transfusions and HCV seroconversion. It may be due to 
use of strict screening policy using third generation Eliza 
testing to rule out HCV in blood products 
Surgeries both major and minor and emergency dialysis 
outside the Shaikh Zayed HD facility while they being 
enrolled were found to be a major risk factor for HCV 
seroconversion. However due to paucity of data available it 
could not be determined that after how much time before or 
after surgeries and emergency dialysis session they were 
HCV seroconverted. 
Duration of dialysis was another major positively 
associated factor for HCV seroconversion. It was found that 
those patients who remained on dialysis longer were more 
prone to become HCV seropositive. It may be due to 
practices such as high patient to staff ratio, tightly packed 
dialysis shifts with little time between the shifts for 
disinfection and cleaning of the machines, not changing 
gloves between attending different patients, small space 
assigned to each patient, no proper medication trolley.  
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After conducting the study following recommendations 
can be made to reduce the risk of iatrogenic HCV 
seroconversion. 1- Ensure that the patient is being dialyzed 
adequately and does not require any emergency dialysis. 
2- If the patient still requires an emergency dialysis it 
should be done within the facility and not elsewhere. 3-If 
the patient has to travel outside the city or country than he 
should be counselled to have his/her dialysis done at a 
facility that ensures infection control practices. 4- Every 
time a dialysis is done outside the facility or a surgery is 
performed the patient should be screened again for HCV 
before inducting him back and a repeat screening should 
be done after 2-3 month. 5- If the patient becomes positive 
after emergency dialysis or a surgery than that time period 
between the procedure and HCV seroconversion should be 
recorded. 6- Before starting each session the bed sheets 
should be changed and dialysis machines should be 
properly cleaned including high touch surfaces and 
disinfection of the machines be performed. 7- Training and 
inspection of the dialysis staff for infection control practices 
be performed at regular intervals. 8- Proper counseling of 
the patients regarding impact of HCV seroconversion on 
health, life span of patient and increase in complications.  
 

CONCLUSION 
 

We concluded that the incidence of HCV seroconversion in 
hemodialysis patients was 8.2% per year and over a period 
of six years nearly 49.6% who were undergoing dialysis in 
our dialysis center. The major cause of this high rate of 
HCV seroconversion was found to be, dialysis from other 
dialysis facilities, other major or minor surgeries and 
duration more than 18 months. The dental procedure 
cannot be ignored as a factor also.  
Conflict of interest: Nil  
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