Interdisciplinary Research in Medical Sciences Specialty
ISSN: 3062-4401 (9 Galaxy
2022, Volume 2, Issue 2, Page No: 16-22 Publication
Copyright CC BY-NC-SA 4.0

Available online at: www.galaxypub.co/page/journals

Galaxy Publication

Prevalence of Hepatitis C Among Hospitalized Patients in Ha’il, Saudi Arabia: A
Retrospective Study

Mohan B. Sannathimmappal®, Latifa Zehri!, Ayat A. M. Al Zadjali', Halima M. A. Albalushi?,
Buthaina A. A. H. Al Saadi, Rajeev Aravindakshan?, Elham S. Al-Risi®, Saleema Al-Magbali®,
Vinod Nambiar?

!Department of Microbiology and Immunology, College of Medicine and Health Sciences, National University
of Science and Technology, Sohar Campus, Sultanate of Oman.
2Department of Community Medicine, All India Institute of Medical Sciences, Mangalagiri, Andhra Pradesh,
India.
3Department of Pathology and Blood Bank, Sohar Hospital, Oman.

*E-mail D< mohanbs@nu.edu.om
Received: 20 June 2022; Revised: 26 September 2022; Accepted: 02 October 2022

ABSTRACT

There is limited research on the prevalence of hepatitis C virus (HCV) infection in the general population or
hospital settings in the Ha’il region of Saudi Arabia. This study aimed to determine the prevalence, associated
factors, and distribution patterns of HCV antibodies among patients of King Khalid General Hospital. A
retrospective study was conducted to assess HCV seropositivity among individuals who visited a tertiary
healthcare facility in Ha’il between June 2020 and June 2021. Data from 3,861 patients, including demographic
and clinical details, were collected and analyzed using Microsoft Excel and SPSS version 20 software. The
association between categorical variables was examined using the chi-square (?) test, and statistical significance
was considered P < 0.05. The overall HCV antibody positivity rate was 1.4%, with females comprising 65% of
the positive cases. Significant correlations were observed between HCV positivity and age group, clinical
department, and specific months during the study period. The highest rates of seropositivity were observed in
patients aged 31-40 years (0.44%), among those undergoing dialysis (0.6%), and in March 2021 (0.35%). The
findings suggest that HCV infection remains a public health concern among hospital patients in Ha’il. Enhanced
infection control practices, especially in hospitals and dialysis units, are essential to reduce the risk of
transmission.
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Introduction

Hepatitis C virus (HCV) is a major cause of chronic liver conditions, including hepatitis, cirrhosis, hepatocellular
carcinoma, and the need for liver transplantation [1]. As such, HCV remains a critical global health and economic
challenge. It is estimated that over 130 million individuals worldwide are living with HCV, and nearly half a
million deaths occur annually due to HCV-associated liver complications, largely because effective treatment
remains difficult [2-6].

Recent data from the Saudi Ministry of Health over the past five years reveal a concerning rise in hepatitis C
incidence across the Kingdom (from 5.48 to 10.27 cases per 100,000 population) [7]. However, the prevalence
and priority of infectious diseases vary across regions depending on geographic and demographic factors [8, 9].
In the Ha’il province, current estimates of HCV prevalence remain unclear, possibly due to cultural barriers that
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hinder participation in public health research. Nonetheless, through routine clinical observations at King Khalid
Hospital—Ha’il’s largest medical facility—a consistent increase in HCV cases has been noted.

To address this gap, the present study aimed to conduct a retrospective analysis of HCV seropositivity among
patients who visited a tertiary care center in Ha’il between June 2020 and June 2021.

Materials and Methods

This study is a retrospective review conducted at King Khalid General Hospital in Ha’il, Saudi Arabia. Patient
data were collected for individuals who underwent hepatitis C antibody (HCVAD) testing between June 2020 and
June 2021, totaling 3,681 patients. The dataset included patient age, test date, and HCVADb results.

All data were compiled and analyzed using Microsoft Excel and the Statistical Package for the Social Sciences
(SPSS) version 20 software. The chi-squared (y?) test was applied to evaluate associations between categorical
variables. A P-value < 0.05 was considered statistically significant. Age groups were categorized as follows: <
20, 21-30, 31-40, 41-50, and > 50 years. Additionally, HCVAb-positive cases were analyzed in relation to the
month of testing.

Results and Discussion

A total of 3,681 hospital patient records were analyzed in this study. Among them, 1,708 (46.4%) were male,
while 1,973 (53.6%) were female. Patient ages ranged from 3 months to 97 years, with a mean age of 40.01 £
20.24 years. The largest age groups were those under 20 years (25.6%) and those between 21-30 years (25.2%).
The majority of patients tested were either blood donors (32%) or patients admitted to the artificial kidney
(dialysis) unit (10.87%). A total of 51 individuals tested positive for hepatitis C antibodies, resulting in an overall
seropositivity rate of 1.4% (Figure 1).
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Figure 1. Frequency and prevalence of HCVAb among the hospital attenders

The majority of HCVVAb-positive cases were identified in female patients, accounting for 33 cases (65% of all
positives), while 18 cases (35%) were detected in males. However, this gender-based difference was not
statistically significant, as determined by the Pearson chi-square test (Figure 2).
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Figure 2. Frequency of HCVADb positive and negative cases between genders: a) The number of HCVADb
positive vs. negative cases, and b) The percentage distribution of HCVAb positive cases between males and
females

The age group of 31-40 years had the highest number of HCV Ab-positive cases, with 16 individuals (31.37% of
all positives). In contrast, the > 50 years age group had the lowest number of positive cases, with only 3 (5.88%
of the positives and 0.44% of the total patient population) (Figure 3). Chi-Square analysis revealed a statistically
significant relationship between age and HCVAb seropositivity (P < 0.05). These findings indicate that age is
closely associated with the likelihood of testing positive for HCV antibodies.
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Figure 3. Frequency and seroprevalence of HCV among the different age groups

Figure 4 shows that the majority of positive cases were found among patients in the artificial kidney unit,
accounting for 22 cases (31.4% of the positives and 0.6% of all patients). Blood donors followed with 11 positive
cases (21.6% of the positives and 0.3% of all patients). The Pearson chi-square test revealed a significant

correlation between HCVAb positivity and the medical department of the patients, with a P-value < 0.001.
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Figure 4. Frequency and seroprevalence of HCV according to the medical department

We also examined the distribution of positive cases over time (Figure 5). The data revealed an irregular pattern,
with two notable peaks in HCVAb positivity: one in August 2020, with 5 cases (9.8% of positive cases and 0.14%
of all patients), and another in March 2021, with 13 cases (25.5% of positive cases and 0.35% of total patients).
A significant correlation between the timing of the tests and the occurrence of positive HCVAD cases was found,
as indicated by the Pearson chi-square test (P < 0.001). These findings suggest that the incidence of HCVADb
positivity may follow a seasonal variation.
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Figure 5. Frequency and seroprevalence of HCVAD according to the epidemiological month

The 2016 resolution by the World Health Organization (WHO) aimed to eliminate viral hepatitis as a public health
threat by 2030 [10]. In the Kingdom of Saudi Arabia (KSA), the incidence of primary hepatic carcinoma has been
rising over the past decade, particularly with marked regional differences. Chronic infections with HBV and/or
HCV are considered the primary causes of this increase [11]. This study aimed to investigate the prevalence of
HCV antibodies (HCVAb) among patients at King Khalid Hospital in Ha’il, KSA. We collected and analyzed
HCVAD test reports from 3,380 patients. Our results showed that 51 out of 3,681 patients tested positive for
HCVAD, yielding a seropositivity rate of 1.4%. This is significantly lower by 3-4 times compared to figures
reported at this hospital two decades ago [12]. While the rate of HCV infection in KSA is not definitively
established, blood donor screenings suggest a prevalence range of 0.4%-1.1% [13]. Despite the decline in HCVAb
prevalence in Ha’il over the past two decades, the infection rate remains higher than in other regions of KSA,
which may be due to geographic and socioeconomic disparities between regions.

Studies have shown varying trends in HCV prevalence between genders, with some reporting higher rates in
females and others in males [12, 14-16]. In our study, females showed a slightly higher rate of HCVAb positivity
than males, but this difference was not statistically significant. These findings align with other studies that found
no clear gender-based trend in HCV positivity [16]. However, the higher rate of HCVAD in females warrants
attention, as it could signal a potential increase in vertical transmission from mother to child [17]. Therefore,
routine HCV testing for women, especially pregnant women, should continue to be a priority.

Older populations have generally been shown to have higher rates of HCV infection [18]. Our study found a
significant association between age and HCVVAb positivity, with the highest prevalence observed in the 31-40
years age group. Interestingly, the prevalence decreased after age 50. However, this finding may not accurately
reflect the true prevalence of HCV in the population, as more than 20% of the tested patients were blood donors,
most of whom were younger than 50 years. Additionally, only 4.3% of the tested individuals were older than 50
years, despite this age group comprising about 11% of Ha’il’s population. Targeted screening of older individuals
may provide a clearer picture of HCV prevalence in this demographic. Moreover, the lower prevalence of HCVAb
in those over 50 may be partly due to mortality from HCV-related cirrhosis and hepatocellular carcinoma in this
age group [19].

Dialysis patients are at an increased risk of acquiring HCV, with prevalence rates ranging from 5-60% in
developed countries and up to 50% in developing countries [20, 21]. In our study, the majority of HCVVAb positive
cases were found among dialysis patients (22 cases, 5.5% of dialysis patients and 43.3% of all positives). This
figure is slightly lower than the previously reported rate of 6.9% in the same department at this hospital [12],
likely due to a breakdown in universal preventive protocols that increases the risk of HCV transmission in dialysis
units. Stricter measures should be implemented to prevent the spread of HCV in these settings. Blood donors also
had a relatively higher prevalence of HCVAb (11 cases, 21.6% of all positives), though the positivity rate within
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the blood donor population was only 0.93%, much lower than the previously reported 4.3% at this hospital [12].
Still, this rate is higher than the rates reported in Riyadh (0.4%), the Eastern Province of KSA (0.59%), and
neighboring countries (0.16%) [22-24].

Viral hepatitis C shows seasonality in many countries, with peaks typically occurring in spring and summer
months [25]. Our study also identified significant peaks in HCVAb positivity in March 2021 and August 2020.
While the exact reasons behind these seasonal peaks are not fully understood, studies have suggested that
meteorological and behavioral factors may play a significant role in disease seasonality. Interestingly, we observed
that March 2020 and August 2021 had fewer cloudy days, with August also experiencing the highest temperatures.
These findings suggest the need for further investigation into the relationship between climate and the incidence
of HCV.

Conclusion

The prevalence of hepatitis C infection remains concerning among hospital patients, particularly in dialysis
patients in Ha’il, especially within the middle-aged group and during the spring season. To help limit the spread
of HCV, health education programs for patients and the enforcement of strict universal precautions in hospitals
and dialysis units are essential.

Acknowledgments: None
Conflict of Interest: None
Financial Support: None
Ethics Statement: None
References

1. Shepard CW, Finelli L, Alter MJ. Global epidemiology of hepatitis C virus infection. Lancet Infect Dis.
2005;5(9):558-67.

2. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al. Global and regional mortality from
235 causes of death for 20 age groups in 1990 and 2010: a systematic analysis for the Global Burden of
Disease Study 2010. Lancet. 2012;380(9859):2095-128.

3. Recommendations WH. Guidance on hepatitis C virus self-testing. Geneva: WHO; 2021.

4. Ahmed H, Abushouk Al, Gadelkarim M, Mohamed A, Gabr M, Negida A. Efficacy of daclatasvir plus
peginterferon alfa and ribavirin for patients with chronic hepatitis C genotype 4 infection. Bangladesh J
Pharmacol. 2017;12(1):12-22.

5. Igbal MJ, Dewan FZ, Chowdhury SA, Mamun MI, Moshiuzzaman M, Begum M. Pre-treatment by n-hexane
extract of Phyllanthus niruri can alleviate paracetamol-induced damage of the rat liver. Bangladesh J
Pharmacol. 2007;2(1):43-8.

6. Hegde K, Joshi AB. Hepatoprotective and antioxidant effect of Carissa spinarum root extract against CCl4-
and paracetamol-induced hepatic damage in rats. Bangladesh J Pharmacol. 2010;5(1):73-6.

7. Saudi Open Data Portal. Reported Cases and Incidence Rates of Certain Notifiable Communicable Diseases
during 1435 and 1439H; 2021.

8. Al-Humayed SM. Hepatitis B and C viral infections in Tihamet Aseer, south-western Saudi Arabia: Are there
gender differences? Saudi J Med Med Sci. 2017;5(2):110.

9. Alzahrani FM, Shaikh SS, Alomar Al, Acharya S, Elhadi N. Prevalence of hepatitis B virus (HBV) among
blood donors in Eastern Saudi Arabia: results from a five-year retrospective study of HBV seromarkers. Ann
Lab Med. 2019;39(1):81.

10. World Health Organization. Global health sector strategy on viral hepatitis 2016-2021. Towards ending viral
hepatitis. World Health Organization; 2016.

11. Farzaei MH, Zobeiri M, Parvizi F, EI-Senduny FF, Marmouzi |, Coy-Barrera E, et al. Curcumin in liver
diseases: a systematic review of the cellular mechanisms of oxidative stress and clinical perspective.
Nutrients. 2018;10(7):855.

21



Sannathimmappa et al., Prevalence of Hepatitis C Among Hospitalized Patients in Ha’il, Saudi Arabia: A Retrospective
Study

12. Baha W, Foullous A, Dersi N, They-they TP, Nourichafi N, Oukkache B, et al. Prevalence and risk factors
of hepatitis B and C virus infections among the general population and blood donors in Morocco. BMC Public
Health. 2013;13(1):1-8.

13. Abdo AA, Sanai FM, Al-Faleh FZ. Epidemiology of viral hepatitis in Saudi Arabia: are we off the hook?
Saudi J Gastroenterol. 2012;18(6):349.

14. Ayano G, Tulu M, Haile K, Assefa D, Habtamu Y, Araya G, et al. A systematic review and meta-analysis of

gender difference in epidemiology of HIV, hepatitis B, and hepatitis C infections in people with severe mental
illness. Ann Gen Psychiatry. 2018;17(1):1-14.
15. European Centre for Disease Prevention and Control. Hepatitis C. In Annual epidemiological report for 2019;
2021: Stockholm.
16. Niu Z, Zhang P, Tong Y. Age and gender distribution of Hepatitis C virus prevalence and genotypes of
individuals of physical examination in WuHan, Central China. Springerplus. 2016;5(1):1-9.
17. Khoo HF, Tan SS, Lim XY, Kumolosasi E, Islahudin F. Predicting high HBV DNA levels among
reproductive-aged chronic Hepatitis B Women. Int J Pharm Phytopharmacol Res. 2020;10(4):7-12.
18. Al Traif I, Al Balwi MA, Abdulkarim I, Handoo FA, Alghamdi HS, Alotaibi M, et al. HCV genotypes among
1013 Saudi nationals: a multicenter study. Ann Saudi Med. 2013;33(1):10-2.
19. Yuen MF, Hou JL, Chutaputti A. Asia pacific working party on prevention of hepatocellular C.
Hepatocellular carcinoma in the Asia Pacific region. J Gastroenterol Hepatol. 2009;24(3):346-53.
20. Ladino M, Pedraza F, Roth D. Hepatitis C virus infection in chronic kidney disease. J Am Soc Nephrol.
2016;27(8):2238-46.
21. Etik DO, Ocal S, Boyacioglu AS. Hepatitis C infection in hemodialysis patients: a review. World J Hepatol.
2015;7(6):885.

22. El-Hazmi MM. Prevalence of HBV, HCV, HIV-1, 2 and HTLV-I/Il infections among blood donors in a

teaching hospital in the Central region of Saudi Arabia. Saudi Med J. 2004;25(1):26-33.
23. Bashawri LA, Fawaz NA, Ahmad MS, Qadi AA, Almawi WY . Prevalence of seromarkers of HBV and HCV

among blood donors in eastern Saudi Arabia, 1998-2001. Clin Lab Haematol. 2004;26(3):225-8.
24. Abdaltif A, Abdallah MD, Yagowb MY, Mustafa MG, Alameen TA, Attar AO, et al. Transfusion related

Hepatitis C virus antibodies and possible risk factors in healthy blood donors. Pharmacophore. 2021;12(5).
25. Fares A. Seasonality of hepatitis: a review update. J Family Med Prim Care. 2015;4(1):96.

22



