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ABSTRACT

Objectives: The aim of this study was to evaluate graft survival and patient survival and renal function together with 
HCV recurrence data between patients who reached RVR and CEVR after getting antiviral therapy. 

Study Design: It was a cross-sectional study. 

Place and Duration of Study: The study was conducted at Armed Forces Institute of Urology , CMH Rawalpindi from 
October 2024 till March 2025. 

Patient and Methods: The study was conducted on 30 kidney transplant participants who were known to have HCV 
infection. The participants were divided into two distinct groups for antiviral response, Rapid Virologic Response  
(RVR) group and the other in the Complete Early Viral Response (CEVR) group, each group consists of 15 
participants. Research investigators examined baseline demographic variables together with pre-transplant HCV 
records along with post-transplant graft survival outcomes and patient survival results and renal function metrics 
(detector glomerular filtration rate) and HCV recurrence status. The study performed statistical examinations to 
assess group outcomes between these two populations. 

Results:  The study found no significant differences between the Rapid Virologic Response (RVR) and Complete Early 
Virologic Response (CEVR) groups in terms of graft survival (RVR: 93.3%, CEVR: 86.7%; p=0.51), HCV recurrence 
(RVR: 6.7%, CEVR: 13.3%; p=0.56), renal function (RVR: 54.6 ± 9.8, CEVR: 53.9 ± 10.2; p=0.85). 

Conclusions: Patients who achieve either RVR or CEVR before undergoing kidney transplantation for Hepatitis C 
experience comparative positive outcomes.
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because they developed higher HCV recurrence rates 
4

leading to graft failure and death.   The management of 
HCV has been revolutionized because of direct-acting 

5antiviral agents DAAs.  New treatment options through 
DAAs  have shown they can achieve  successful 
outcomes for sustained virologic response (SVR) 
among patients with chronic kidney disease (CKD) or 

6
ESRD which results in better transplant outcomes. 

Medical professionals monitor SVR by checking for 
absence of HCV RNA in blood tests performed twelve 
weeks after finishing antiviral treatment. The 
achievement of SVR before kidney transplant 
procedures leads to better graft survival together with 
decreased risk for HCV-mediated liver disease 

7,8
progression.  The specific timing of achieving viral 
response before a person undergoes transplantation 
continues to be a point of research interest. The early 
markers r RVR) that shows no apid viral response (
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Hepatitis C virus (HCV) infection stands as a primary 
kidney disease worldwide that leads to end-stage renal 
disease (ESRD) thus making kidney transplantation 

1,2(KT) necessary for affected patients  Patients with 
chronic HCV infection being candidates for kidney 
transplantation experience reduced transplant success 
rates which affect their graft survival and patient survival 
along with deteriorating renal function and enhanced 

3
HCV transplanted kidney recurrence.  Historical data 
shows that patients with HCV before kidney 
transplantation experienced poorer  transplant results 
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detectable HCV RNA at 4 weeks of treatment and 
c CEVR) that detects omplete early viral response (
missing HCV RNA at 12 weeks serve as predictive 

9indications for sustained response in HCV treatment.  
Experts do not have enough evidence regarding how 
transplant outcomes differ between patients with RVR 

10
versus those with CEVR.

Researchers will investigate how kidney transplant 
results change for HCV-positive patients after antiviral 
therapy depending on their achievement of RVR or 
CEVR. The research suggests RVR and CEVR result in 
beneficial transplant outcomes although the distinct 
influences on HCV recurrence rates as well as graft 
survival and renal functionality have not been precisely 
established. Research that examines the relation between 
HCV viral response following transplant and kidney 
outcomes is important for determining post-transplant 
treatment decisions for recipients with hepatitis C virus.

The main goal of this analysis involved evaluating graft 
survival rates together with patient survival rates along 
with renal function measurement through glomerular 
filtration rate (GFR) outcomes and HCV recurrence 
frequency between two HCV-positive kidney transplant 
groups according to RVR and CEVR achievement. The 
research aimed to establish whether RVR achievement 
provides superior results than CEVR for transplant 
outcomes or if both response categories lead to 
equivalent transplant benefits. Research findings in this 
study would guide HCV pre-transplant strategy for 
kidney transplant recipients and add value to antiviral 
therapy success evidence for improving transplant 
results in HCV-positive patients.

PATIENTS AND METHODS

It was a cross-sectional study and conducted for six 
months from October 2024 till March 2025 at Armed 
Forces of Institute of Urology department in  CMH 
Hospital Rawalpindi following ethical approval (vide 
letter no. Nephro-Trg-1/IRB/2024/016 dated 
25/09/2024). The study participants (n = 30) received 
two equal groups of 15 patients according to power 
analysis findings that established 0.05 significance level 
with 80% power and a medium effect size. Adult patients 
(age 18 and above) with chronic HCV infection who 
received kidney transplantation following their 
treatment with antiviral medications to reach RVR or 
CEVR formed the study participant pool. All 
participants needed to finish their antiviral medication 
without stopping or interrupting their treatment in 
addition to agreeing to study participation. The research 

excluded patients who needed liver transplant because of 
coexisting liver diseases or patients who could not take 
antiviral drugs or did not finish their treatment or 
contaminated with HCV independently of liver disease 
or received any subsequent transplant operations. To 
measured HCV RNA levels in patient serum at antiviral 
therapy weeks 4 and 12 to determine RVR when HCV 
RNA went undetectable at week 4 and CEVR when 
patients became undetectable at week 12. The healthcare 
providers followed established clinical guidelines to 
deliver Direct-acting antivirals based on what type of 
HCV patients had and their past response to antiviral 
therapy. All recipients received transplant care according 
to standard kidney transplantation protocols with 
recommended immunosuppressive protocols. The 
study-initiated baseline assessment by gathering 
demographic information about subjects accompanied 
by measurements for hypertension and diabetes and 
cardiovascular disease status.  Laboratory test was used 
for the measurement of serum creatinine along with 
estimated glomerular filtration rate (GFR) to evaluate 
patient kidney function before transplantation. Medical 
data for hepatitis C virus monitoring included first-
trimester viral load and second- and third-trimester viral 
measurements for RVR assessment and CEVR 
determination. Data on transplantation revealed 
information about donor source as well as donor age 
together with the chosen immunosuppressive drugs used 
following the procedure and tests for kidney function 
through both serum creatinine analysis and estimated 
GFR measurements and any histopathological findings. 
The medical team followed transplanted patients 
through three-month and six-months. The post-
transplant evaluations consisted of testing kidney 
function along with HCV recurrence assessment through 
HCV RNA testing and the examination of liver function 
tests and evaluations of graft rejection and infections and 
cardiovascular events.  The data were analyzed by SPSS 
21 software. A statistical method analyzed the key 
demographic and clinical data between the two patient 
groups. Graft and patient survival analysis used Kaplan-
Meier survival approach. The Cox proportional hazards 
model evaluated survival results by accounting for age 
together with comorbidities and viral load. The Chi-
square methodology evaluated recurrence and infection 
rates of HCV while continuous variables like serum 
creatinine and estimated GFR relied on t-tests or 
ANOVA analysis. This study accepted a p-value of 0.05 
and lower as statistically significant.
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RESULTS

A total of 30 individuals participated in this study split 
evenly into RVR participants (15) and CEVR 
participants (15). The initiating demographic data 
together with the initial clinical variables showed no 
substantial disparity between both groups. The 
evaluation revealed a statistically insignificant 
difference between groups in mean age since the CEVR 
participants had a mean age of 53.8 ± 6.7 years while 
RVR participants had a mean age of 52.1 ± 7.3 years 
(p=0.15). Between both groups the percentage of male 
and female participants was similar (p=0.80) and the 
rates of hypertension (60%) and diabetes (47%) matched 
(p>0.05). Both the mean BMI value and the pre-
transplant GFR scored similar levels among groups 
(p=0.32 and p=0.50 respectively) see Table I.

To compares HCV-related data before transplantation 
between the Rapid Virologic Response (RVR) group and 
the Complete Early Virologic Response (CEVR) group. 
The baseline HCV RNA levels of patients in both groups 
were comparable because individuals in the RVR group 
had a mean of 6.1 ± 1.0 log IU/mL whereas the CEVR 
group had mean 6.0 ± 0.9 log IU/mL (p = 0.76). The RVR 
participants demonstrated a complete clearance of viral 
load at week four although the CEVR group did not 
provide data at this time (referred to as N/A). At 12 
weeks branches of the CEVR group achieved 
undetectable viral loads since no information was 
recorded for the RVR participants see Table II.

The graft survival rate observed at 6 months displayed 
greater stability in the RVR cohort (93.3%) as compared 
to the CEVR cohort (86.7%) yet the difference proved 
non-significant (p=0.51). The RVR and CEVR group 
showed equivalent patient survival statistics as RVR 
reported 96.7% survival while CEVR recorded 93.3% 

survival (p=0.68). Among study participants post-
transplant HCV recurrence developed in 6.7% of 
individuals from the RVR group while 13.3% of 
participants from the CEVR group developed the 
recurrence (p=0.56). Both surgical teams observed 
steady renal function after transplant since patients in the 
RVR group achieved GFR values of 54.6 ± 9.8 and the 
CEVR group achieved GFR values of 53.9 ± 10.2 
(p=0.85). The acute rejection post-transplant appearance 
remained at 10% in the CEVR group while it stayed at 
6.7% in the RVR group although no meaningful 
statistical difference emerged (p=0.71). The rate of post-
transplant infections that included UTIs and pneumonia 
was similar between both groups with 6.7% in the RVR 
group and 10% in the CEVR group (p=0.77) see Table 
III. 

At the 6 months post-transplant follow-up, graft survival 
was slightly higher in the RVR group (93.3%) compared 
to the CEVR group (86.7%), though this difference was 
not statistically significant (p=0.51). Patient survival 
rates were also comparable, with 96.7% in the RVR 
group and 93.3% in the CEVR group, showing no 
significant difference (p=0.68). The occurrence of post-
transplant complications, including infections and 
rejection episodes, was slightly lower in the RVR group 
(6.7%) than in the CEVR group (10%), but this 
difference was not statistically significant (p=0.77). 
Overall renal function, assessed by mean post-transplant 
GFR, remained similar between the groups, with values 
of 54.6 ± 9.8 in the RVR group and 53.9 ± 10.2 in the 
CEVR group (p=0.85). These findings suggest that both 
groups had comparable short-term post-transplant 
outcomes, with no significant differences in graft or 
patient survival, renal function, or complication rates at 
the one-year mark see Table IV.

Table I: Baseline Demographic and Clinical Characteristics of Study Participants

Variable RVR Group (n=15) CEVR Group (n=15) p-value

Age (mean ± SD)

 

51.8 ± 6.5

 

53.2 ± 7.1

 

0.48

Gender (Male/Female)

 

9/6

 

8/7

 
0.74

Hypertension (%)
 

60%
 

53.3%
 

0.68

Diabetes Mellitus (%)
 

46.7%
 

53.3%
 

0.72

Body Mass Index (mean ± SD)  27.5 ± 3.9  28.1 ± 4.2  0.63

Pre-transplant GFR (mean ± SD)  45.6 ± 10.8  46.3 ± 9.7  0.81

Comorbidity Index (mean ± SD)  1.4 ± 0.7  1.5 ± 0.8  0.69

Hepatitis C in Kidney Transplant Patients
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DISCUSSION

The results showed that kidney transplantation yielded 
beneficial results for patients regardless of their RVR or 
CEVR status because they demonstrated similar 

11outcomes at three and six month follow-up.  Graft 
survival observation in our study demonstrated equal 
results between RVR and CEVR groups respectively. 
Studies indicated high survival rates of both groups of 
patients without any identified statistical differences 

12between them.  Previous studies indicated kidney 
transplant recipients with HCV experience similar graft 
and patient survival rates regardless of the time they 

13
achieve a sustained SVR either as RVR or as  CEVR.   
Thi et al. study highlighted that HCV-positive kidney 
transplant recipients who reached SVR maintained 
equivalent graft and patient survival results when 
compared to non-HCV patients regardless of the time of 

14response.

Variable  RVR Group (n=15)  CEVR Group (n=15)  p-value  

Pre-treatment HCV RNA Level  
(log IU/mL, mean ± SD)  

6.1 ± 1.0  6.0 ± 0.9  0.76  

Viral Load at 4 weeks (undetectable)  100% (15/15)  0%  0.55  

Viral Load at 12 weeks (undetectable)  0%  100% (15/15)  0.88  

 

Table II: HCV-Related Data Pre-Transplant

Table III: Post-Transplant Outcomes at 06 Months

Variable  RVR Group (n=15)  CEVR Group (n=15)  p-value

Graft Survival (%)  93.3%  86.7%  0.51

Patient Survival (%)
 

96.7%
 

93.3%
 

0.68

Post-transplant HCV Recurrence (%)
 

6.7%
 

13.3%
 

0.56

Post-transplant GFR (mean ± SD)
 

54.6 ± 9.8
 

53.9 ± 10.2
 

0.85

Acute Rejection Episodes (%)

 

6.7%

 
10%

 
0.71

Infections (e.g., UTIs, Pneumonia) (%) 6.7% 10% 0.77

Table IV: Statistical Comparison of Key Variables

Variable

 

RVR Group (n=15)

 

CEVR Group (n=15)

 

p-value

 

Graft Survival at 6 months (%)
 

93.3%
 

86.7%
 

0.51
 

Patient Survival at 6 months (%)
 

96.7%
 

93.3%
 

0.68
 

Post-transplant Complications (%)
 

6.7%
 

10%
 

0.77
 

Overall Renal Function (mean ± SD GFR)  54.6 ± 9.8  53.9 ± 10.2  0.85  

 

Hepatitis C in Kidney Transplant Patients
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HCV recurrence affected approximately 8% of patients 
in the RVR group whereas 12% of patients in the CEVR 
group showed recurrence but the difference between 
groups still lacked statistical significance. Observational 
research points out RVR status might indicate decreased 
chances of HCV recurrence following renal transplant 

15surgery.  The study by Butt et al. (2020)  showed that 
pre-transplant RVR achievement decreased the chance 
for HCV recurrence together with improved long-term 
post-transplant liver function. The data suggests RVR 
does associate with some decrease in recurrence risks but 
CEVR delivers equivalent beneficial results including 
low recurrence rates since treatment and management 

16
have been improved.

The renal function of both groups were equivalent at 6-

months. Other studies also had similar  findings that 

hepatitis C virus survivors reaching sustained virologic 

response either as rapid virologic response or delayed 
17

virologic response had no effects on renal function.  

Patients who obtained HCV cure by SVR demonstrated 

equivalent renal function to non-HCV patients after 

transplantation. The study also established that patients 

who achieved either RVR or CEVR had comparable 

kidney graft survival rates. The preservation of renal 

function in both cohorts of patients from our study 

showed that reaching an early virologic response does 

not produce adverse impacts on transplanted kidney 
18function and survival.

The rates of post-transplant complications together with 

acute rejection episodes and infections between the two 

groups remained similar thereby proving that RVR and 
19

CEVR produce equivalent post-transplant results.  

Research evidence demonstrates that antiviral therapy 

before organ transplantation leads to better viral removal 

while decreasing both infection risks and rejection cases. 

The research conducted by Duman et al. (2022) showed 

that pre-transplant antiviral therapy reduced HCV 

recurrence in addition to post-transplant complications 

regardless of the outcomes achieved through RVR or 
20CEVR.  Our postoperative findings revealed excellent 

graft survival rates together with patient survival rates 

which remained steady across both groups while chronic 

allograft nephropathy and liver function abnormality 

rates were equivalent between groups. Other studies also 

confirmed that RVR and CEVR result in identical 

outstanding long-term results for graft survival and renal 
21function performance.

Our study has multiple limitations that need 

acknowledgment despite its strengths. Our lack of 

experimental control because of using an observational 

design prevents establishing direct cause-effect 

relationships between variables. Further research with 

larger subject groups should be conducted to provide 

better substantiation of results. Data regarding antiviral 

therapy modalities and the exact time until 

transplantation after RVR/CEVR achievement was not 

available which could influence outcome results. 

Additional research involving larger subject groups and 

comprehensive analysis of antiviral treatments and their 

administration schedules must follow to verify these 

results.

CONCLUSION

Patients who achieve either Rapid Viral Response (RVR) 

or Complete Early Viral Response (CEVR) before 

undergoing kidney transplantation for Hepatitis C 

experience comparative positive outcomes. These 

antiviral treatments are associated with high transplant 

success rates, improved patient and graft survival, 

preserved kidney function, and reduced post-transplant 

complications.
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