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Abstract  

Background: Hemodialysis (HD) is the primary treatment modality for patients with end-stage renal disease (ESRD) 

worldwide. Among HD patients, bloodborne infections—particularly hepatitis C virus (HCV)—are a major cause of 

morbidity and mortality. This study aimed to determine the prevalence of HCV among individuals undergoing HD and 

to identify the key associated risk factors. 

Methodology: A total of 109 patients undergoing hemodialysis were included in this study, with an equal distribution 

of male and female participants. HCV infection status was assessed for each individual. Data analysis was conducted 

using SPSS version 21. Analysis of Variance (ANOVA) was used to interpret the results. Quantitative variables were 

summarized using means and standard deviations, while qualitative variables were presented as percentages. 

Results: Among the 109 participants, 42 were female and 67 were male. HCV testing revealed that 18 males and 8 

females were positive for active HCV infection, whereas 49 males and 34 females tested negative. The majority of the 

patients were from Bharakahu (n = 35), Abbottabad (n = 23), and Islamabad (n = 18). Other patients were from 

Fatehjang (n = 1), Khushab (n = 1), and Mardan (n = 2). 

Conclusion: The study categorized populations based on their regional risk of acquiring HCV infection. The findings 

indicate that the overall prevalence of HCV infection among the study group was not significantly high. However, risk 

factors commonly associated with medical interventions were frequently observed, highlighting their relevance in the 

transmission of HCV among HD patients. 
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INTRODUCTION  

 Hepatitis C is caused by a single-stranded RNA virus from the Flaviviridae family. The virus, 

comprising approximately 9600 ribonucleotides, is associated with various human malignancies, including 

liver cancer and lymphoma (1). It is widely recognized that the prevalence of HCV infection is significantly 

higher among patients with end-stage renal disease (ESRD) compared to the general population (2). The 

hepatitis C virus was first isolated and cloned in 1989 (3). 

 HCV primarily causes liver inflammation, which can lead to severe liver damage (4). The 

incubation period of HCV ranges from two weeks to six months. Approximately 80% of infected 

individuals remain asymptomatic after the initial infection. Acute symptoms, when present, may include 

fever, fatigue, anorexia, nausea, vomiting, abdominal discomfort, dark urine, joint pain, and jaundice (5). In 

cases of chronic HCV, symptoms vary significantly between individuals. Some experience intermittent 
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symptoms, while others may suffer from persistent issues such as depression, anorexia, malaise, weight 

loss, and liver-related discomfort (6). 

 HCV is primarily transmitted through exposure to infected blood (7). Common modes of 

transmission include sharing needles or syringes, transfusion of unscreened blood, reuse of medical 

equipment without proper sterilization, and improper hygiene in surgical or hospital settings. Although 

less common, the virus can also be transmitted from mother to child during childbirth, or through saliva 

and sexual contact (8). 

 Several risk factors contribute to HCV infection, including blood transfusions, being born to an 

HCV-positive mother, intravenous drug use, hemodialysis, incarceration, and receiving unauthorized 

tattoos (9). The use of non-sterile medical instruments during surgical or dental procedures and reusing 

injection equipment previously exposed to HCV are among the most cited contributors (10). 

 Chronic fatigue syndrome is frequently diagnosed in individuals with hepatitis C. Because the liver 

lacks nerve endings, organ-specific symptoms often remain unnoticed until cirrhosis becomes severe. 

Despite the absence of symptoms, infected individuals can still transmit the virus. HCV-associated 

cryoglobulinemic vasculitis increases B-cell activation and proliferation, decreases B-cell apoptosis, 

enhances autoreactive T1 cell activity, and reduces regulatory T cell function (11). The infection is also 

associated with direct cytopathic effects, persistent inflammation, immune complex deposition, and chronic 

kidney disease. Furthermore, HCV can impair insulin signaling pathways such as the p13-AKT pathway, 

reduce Glut2-mediated hepatic glucose uptake, increase levels of TNF, G6P, and resistin, and lead to 

imbalances in adipocytokine profiles, liver steatosis, and pancreatic β-cell dysfunction (12). 

 Diagnosis of HCV involves multiple steps. Initial screening is conducted through serological 

testing for anti-HCV antibodies to determine prior exposure (13). If the result is positive, a nucleic acid test 

(NAT) for HCV RNA is required to confirm chronic infection and assess the need for treatment (14). This is 

crucial, as nearly 30% of HCV-infected individuals recover without medication, although anti-HCV 

antibodies remain detectable post-recovery (15). Point-of-care NAT tools can also detect HCV RNA in 

clinical or laboratory settings. Evaluating liver damage—via biopsy or non-invasive methods—is essential 

to determine the extent of fibrosis or cirrhosis. The degree of liver damage guides treatment decisions and 

disease management. Early diagnosis is critical for limiting complications and controlling viral 

transmission. The World Health Organization (WHO) recommends routine HCV testing, especially in high-

prevalence areas, along with access to prevention, care, and treatment services (16). 

 HCV infection is frequently observed in dialysis patients and is linked to elevated morbidity and 

mortality rates (17). Studies using the Dialysis Outcomes and Practice Patterns Study (DOPPS) data have 

shown consistent trends in the incidence, prevalence, and associated risk factors of HCV among 

hemodialysis patients. Between 2012 and 2015, HCV prevalence among dialysis patients was estimated at 

around 10%. Countries such as China, Japan, Italy, Spain, and Russia showed moderate prevalence, ranging 

from 4% in Belgium to 20% in Middle Eastern regions. Over time, HCV rates declined in most countries 

that participated in multiple DOPPS phases, with an estimated 5% prevalence in newly initiated dialysis 

patients. Meta-analyses indicate that HCV prevalence is 6.2% in the general population, 34.5% in high-risk 

clinical groups, 12.8% in intermediate-risk groups, 16.9% in condition-specific clinical populations, 55.9% 

among liver disease patients, and 53.6% in drug users (18, 19). Among the most commonly observed risk 

factors in epidemiological analyses are those linked to medical procedures. In Pakistan, an alarming 

statistic reveals that approximately one in every twenty individuals is affected by HCV, highlighting a 

critical public health concern (20). 

MATERIALS AND METHODS  

A descriptive cross-sectional study was conducted at Dr. Akbar Niazi Teaching Hospital, 

Islamabad, to assess the prevalence of hepatitis C virus (HCV) among patients undergoing dialysis. Ethical 

approval for the study was granted by the Institutional Review Board (IRB) of Islamabad Medical & Dental 

College (IMDC), under IRB letter No.101/IMDC/IBR-2023, prior to the commencement of the research. The 

study was carried out specifically in the Dialysis Ward of Dr. Akbar Niazi Teaching Hospital. 
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The sample size was determined using the WHO sample size calculator, based on the average 

prevalence data from relevant studies conducted over the previous five years. The parameters set included a 

95% confidence level, a 5% margin of error, and an assumed population proportion of 60%. A total of 109 

dialysis patients from various cities and districts receiving treatment at the hospital provided blood samples 

for the study. All participants gave informed consent prior to inclusion. 

INCLUSION AND EXCLUSION CRITERIA 

Patients aged 18 to 65 years with normal hemoglobin levels, a pulse rate between 59 to 100 beats per 

minute, body weight ≥ 50 kg, normal blood pressure readings, elevated levels of ALT and AST, history of 

dental procedures, needle-stick injuries, or blood transfusion were included in the study. Exclusion criteria 

involved patients with a recent history of vaccination or those currently undergoing antiviral therapy. 

For sample collection, 2–3 ml of venous blood was drawn from each participant with consent. The 

blood was collected into test tubes containing either EDTA or heparin as anticoagulants. The samples were 

centrifuged at 2000 RPM for 3 minutes to obtain clear plasma or serum. Only non-hemolyzed samples were 

processed further. These were stored at refrigeration temperatures (2–6°C), while hemolyzed samples were 

first brought to room temperature before handling. 

STATISTICAL ANALYSIS 

Data analysis was conducted using SPSS version 21. The Analysis of Variance (ANOVA) test was 

employed to evaluate the dataset. Quantitative variables were expressed as means with standard deviations, 

whereas qualitative variables were summarized using percentages. The findings were illustrated using bar 

charts, pie charts, and tabulated data. 

RESULTS  

A total of 109 patients undergoing dialysis were included in this study. Among them, the majority 

were male (n = 67), while female patients accounted for 42 (n = 42). Participants were recruited from various 

geographic regions to evaluate the prevalence of HCV among hemodialysis patients. The highest number of 

participants were from Bhara Kahu (n = 35), followed by Abbottabad (n = 23) and Islamabad (n = 18). The 

lowest representation was from Fateh Jang (n = 1), Khushab (n = 1), and Mardan (n = 2), with the complete 

regional distribution detailed in Table I. 

Table I. Regional distribution of the participants of the study 

City/District Frequency (n) Percent % 

 Islamabad 18 16.5 

Mardan 2 1.80 

Abbottabad 23 21.1 

Rawalpindi 4 3.70 

Bharakahu 35 32.1 

AJK 9 8.30 

Murree 11 10.1 

Khushab 1 0.90 

Sargodha 2 1.80 

Mianwali 2 1.80 

Hangu 1 0.90 

Fatehjhang 1 0.90 

Total 109 100.0 

Regarding the history of previous HCV infection, 8.3% of the patients reported a prior positive HCV 

diagnosis, whereas 91% had no known history of infection. The cumulative percentages are presented in Fig. 

2. 

Of the 109 patients tested during dialysis, 26 individuals (23.85%) were found to be HCV-positive, 

while 83 individuals (76.14%) tested negative. In the current study, 109 patients were included for detecting 
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any previous history of HCV, of which 8.3% were positive, and 91% were negative. The cumulative 

percentage is shown below in Table II.  

As per our study, 109 patients were tested for HCV undergoing the dialysis procedure, out of which 

(n=26) were HCV positive and (n=83) were HCV negative. The frequency is mentioned in Table II. 

Table II. Patients with previous history of HCV and dialysis procedure 

Status Frequency (n) Percentage 

Previous history of HCV 

Yes 9 8.3% 

No 100 91% 

Total 109 100% 

Undergoing the dialysis procedure 

Yes 26 23% 

No 83 73% 

Total 109 100% 

Additionally, patients were asked about lifestyle habits, including alcohol consumption and 

smoking. Only 2 patients reported both drinking and smoking, while the vast majority (n = 107) denied any 

such habits (Table III). The data of patients taking steroids and family history of dialysis are also outlined in 

Table III. 

Table III. The history of patients with drinking alcohol & smoking, patients on steroids and patient’s family history of 

dialysis 

Status Frequency (n) Percentage 

History of drinking alcohol & smoking 

Yes 2 1.8% 

No 107 98.2% 

Total 109 100% 

Patients on steroids 

Yes 0 0% 

No 109 100% 

Total 109 100% 

Family history of dialysis 

Yes 10 9.1% 

No 99 90.8% 

Total 109 100% 

A regression analysis was conducted to evaluate the potential association between gender and HCV 

prevalence. The dependent variable (HCV status) showed a 0.079 level of impact; however, the independent 

variable (gender) did not demonstrate a statistically significant relationship with HCV prevalence. This 

suggests that while there may be differences in prevalence between males and females, gender alone was 

not a significant predictor in this cohort. 

DISCUSSION 

The findings of our study align with those of several previously conducted investigations across 

different regions of Pakistan. In our study, a total of 109 dialysis patients were evaluated for hepatitis C 

virus (HCV) infection. Among these, 26 patients (23.85%) tested positive for HCV, while 83 (76.15%) tested 

negative. The majority of participants were male (67; 61.5%), and 42 (38.5%) were female. 

A comparable study was conducted at the Institute of Child Health, Lahore, which included 60 

patients undergoing dialysis irrespective of age or gender. Among them, 17 (28.33%) were female and 43 

(71.66%) were male. The study revealed that 12 out of 47 patients undergoing hemodialysis (25.53%) were 

HCV-positive, a prevalence rate closely mirroring our own findings (21).  

Another study at Ayub Teaching Hospital in Abbottabad involved 480 dialysis patients—198 

females and 282 males. A total of 140 patients (29.17%) tested positive for HCV when combining molecular 

and serological test results (22). Again, this rate is consistent with our study’s HCV positivity rate of 

23.85%. 

Additionally, a multi-center study conducted in Khyber Pakhtunkhwa (KPK) examined 953 

dialysis patients. The results showed that 169 patients (17.7%) were HCV-positive, 31 (3.3%) tested positive 
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for hepatitis B virus (HBV), and 8 patients (0.8%) were co-infected with both HBV and HCV (23). Although 

the HCV prevalence in this study was slightly lower than ours, the findings still underscore the significant 

burden of viral hepatitis in the dialysis population. 

In Peshawar, a related study was conducted at Lady Reading Hospital where 200 dialysis patients 

were tested. The study showed that 37% were positive for anti-HCV antibodies and 8% tested positive for 

anti-HBV antibodies. Among this cohort, 39% were female and 61% were male (24). These results further 

support our study’s observation that a substantial proportion of the dialysis population is at risk for HCV 

infection, particularly among males. 

Collectively, these comparative studies highlight the persistent and widespread nature of HCV 

infection among dialysis patients in Pakistan. The relatively high prevalence rates observed can be 

attributed to multiple factors, including inadequate sterilization practices, reuse of medical equipment, lack 

of standardized infection control procedures, and the frequent need for blood transfusions among end-

stage renal disease patients. 

Our study, in line with previous research, emphasizes the urgent need for rigorous screening, 

preventive measures, and awareness programs targeted at reducing the burden of HCV among 

hemodialysis patients. Implementation of strict infection control protocols, regular HCV screening, and 

training for healthcare personnel in dialysis units is crucial for reducing transmission and improving 

patient outcomes. The data of this study is limited because only one tertiary care hospital was included 

which restrict the venerability of the findings to other setting or population of Pakistan. 

CONCLUSION 

This study involved 109 dialysis patients, comprising 67 males and 42 females, representing 

diverse geographic regions including Bhara Kahu, Abbottabad, and Islamabad. Among these participants, 

26 patients tested positive for HCV, while 83 tested negative. The overall prevalence of HCV among this 

hemodialysis population was relatively low. However, the findings underscore the heightened 

vulnerability of dialysis patients to HCV infection due to compromised liver and kidney functions. 

Continuous monitoring, early detection, and preventive strategies remain critical to minimizing the burden 

of HCV in this high-risk group. 

Recommendations:  

Given the elevated risk of hepatitis C virus (HCV) infection among dialysis patients, it is recommended 

that nucleic acid testing (NAT) be routinely implemented for early and accurate diagnosis. NAT is 

considered the gold standard for detecting transfusion-transmitted infections and can significantly 

improve early identification and intervention. Furthermore, future studies should aim to include data from 

multiple healthcare institutions to improve the generalizability and reliability of findings across broader 

populations. 

References: 

1. Singh P. Prevalence of HCV Infection among Patients of Medical College in NCR, Meerut, India. 

2019;8(11):324-327 

2. Liu CH, Kao JH. Treatment of hepatitis C virus infection in patients with end‐stage renal disease. 

Journal of gastroenterology and hepatology. 2011;26(2):228-39. 

3.  Lohmann V. Hepatitis C virus cell culture models: an encomium on basic research paving the road to 

therapy development. Medical microbiology and immunology. 2019;208(1):3-24. 

4. Sivakrishnan S, Pharm M. Liver disease overview. World Journal of Pharmacy and Pharmaceutical 

Sciences. 2019;8(1):1385-95. 

5. Matthews GV, Bhagani S, Van der Valk M, Rockstroh J, Feld JJ, Rauch A, Thurnheer C, Bruneau J, 

Kim A, Hellard M, Shaw D. Sofosbuvir/velpatasvir for 12 vs. 6 weeks for the treatment of recently 

acquired hepatitis C infection. Journal of hepatology. 2021;75(4):829-39. 

6. Jin F, Dore GJ, Matthews G, Luhmann N, Macdonald V, Bajis S, Baggaley R, Mathers B, Verster A, 

Grulich AE. Prevalence and incidence of hepatitis C virus infection in men who have sex with men: a 

systematic review and meta-analysis. The lancet Gastroenterology & hepatology. 2021;6(1):39-56. 

Zahid pc
Typewritten text
721



 
Pak Euro Journal of Medical and Life Sciences. Vol. 7 No. 4 

 

 
Copyright © 2024 Authors. This is an open access article distributed under the Creative Commons Attribution License, which permits 

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.  

 

7. Latif A, Sabir S, Iram S, Gul P, Yousafzai A. Hematological And Clinical Analysis of Hepatitis B 

Patients from Quetta, Pakistan. Pak-Euro Journal of Medical and Life Sciences. 2022;5(2):275-82.  

8.  Stasi C, Silvestri C, Voller F. Update on hepatitis C epidemiology: unaware and untreated infected 

population could be the key to elimination. SN comprehensive clinical medicine. 2020;2(12):2808-15. 

9. Umutesi J, Liu CY, Penkunas MJ, Makuza JD, Ntihabose CK, Umuraza S, Niyikora J, Serumondo J, 

Gupta N, Nsanzimana S. Screening a nation for hepatitis C virus elimination: a cross-sectional study 

on prevalence of hepatitis C and associated risk factors in the Rwandan general population. BMJ 

open. 2019;9(7):e029743. 

10. Thompson LH. Behaviours, networks, and sequences: HIV epidemics among people who inject drugs 

in Pakistan. 2020. 

11. Comarmond C, Lorin V, Marques C, Maciejewski-Duval A, Joher N, Planchais C, Touzot M, Biard L, 

Hieu T, Quiniou V, Desbois AC. TLR9 signalling in HCV-associated atypical memory B cells triggers 

Th1 and rheumatoid factor autoantibody responses. Journal of Hepatology. 2019;71(5):908-19. 

12. Yang B, Luo Y, Wei X, Kan J. Polysaccharide from Hovenia dulcis (Guaizao) improves pancreatic 

injury and regulates liver glycometabolism to alleviate STZ-induced type 1 diabetes mellitus in rats. 

International Journal of Biological Macromolecules. 2022;214:655-63. 

13. Wróblewska A, Bielawski KP, Sikorska K. Occult infection with hepatitis C virus: looking for clear-

cut boundaries and methodological consensus. Journal of Clinical Medicine. 2021;10(24):5874. 

14. Koo V, Tian F, Wong WW. Cost‐effectiveness analysis of hepatitis C virus (HCV) point‐of‐care assay 

for HCV screening. Liver International. 2022;42(4):787-95. 

15. Luckett K, Kaiser TE, Bari K, Safdar K, Schoech MR, Apewokin S, Diwan TS, Cuffy MC, Anwar N, 

Shah SA. Use of hepatitis C virus antibody-positive donor livers in hepatitis C nonviremic liver 

transplant recipients. Journal of the American College of Surgeons. 2019;228(4):560-7. 

16. Getie B, Ayalew G, Amsalu A, Ferede G, Yismaw G, Tessema B. Seroprevalence and associated 

factors of hepatitis B and C virus among pulmonary tuberculosis patients attending health facilities in 

Gondar Town, Northwest Ethiopia. Infection and Drug Resistance. 2021:3599-608. 

17. Naveed A, Khattak MI, Ismail MO, Khattak SN, Rehman S, Saddiqa I. Frequency of chronic Hepatitis 

B and Hepatitis C seropositivity in haemodialysis patients; A single center study. The Professional 

Medical Journal. 2022;29(10):1520-5. 

18. Jadoul M, Bieber BA, Martin P, Akiba T, Nwankwo C, Arduino JM, Goodkin DA, Pisoni RL. 

Prevalence, incidence, and risk factors for hepatitis C virus infection in hemodialysis patients. Kidney 

international. 2019;95(4):939-47. 

19. Ozaras R, Leblebicioglu H. Global epidemiology of chronic hepatitis C virus infection. Viral 

Hepatitis: Chronic Hepatitis C. 2019:1-24. 

20. Balasubramanian M. Covid 19-The new age pandemic. Notion Press; 2020. 

21. Akhtar S, Nasir JA, Usman M, Sarwar A, Majeed R, Billah B. The prevalence of hepatitis C virus in 

hemodialysis patients in Pakistan: A systematic review and meta-analysis. PloS one. 

2020;15(5):e0232931. 

22. Ali N, Hussain W, Hayat A, Shah T, Wen R, Zeb I, Malik AA, Ramzan R, Rehman MU, Khan I. 

Prevalence and risk factors of hepatitis B and C viruses among haemodialysis patients: a multicentric 

study. European journal of gastroenterology & hepatology. 2019;31(1):29-33. 

23. Khokhar N, Alam AY, Naz F, Mahmud SN. Risk factors for hepatitis C virus infection in patients on 

long-term hemodialysis. J Coll Physicians Surg Pak. 2005;15(6):326-8. 

24. Subhan F, Khan RA. Viral Hepatitis B and C in hemodialysis patients: A study from Khyber 

Pakhtunkhwa, Pakistan. National Editorial Advisory Board. 2019;30(9). 

25. Anjum MU, Khan MS, Afridi NM, Shah SH. Hepatitis B and C Virus Infections: In Haemodialysis 

Patients In Abbottabad, Pakistan. The Professional Medical Journal. 2015;22(10):1284-8. 

Zahid pc
Typewritten text
722


