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ABSTRACT

Objectives: To evaluate travel history and other known risk factors for HCV infection among resident immigrants volunteer 
asymptomatic blood donors in Kuwait Central Blood Bank.

Subjects and Methods: In this case-control study, case defined as an expatriate blood donor tested HCV seropositive in Kuwait 
during last 5 years. Control defined as an immigrant’s asymptomatic blood donor, tested seronegative for HCV, HBV and HIV 
infections during the same period. A structured questionnaire used in an interview to collect the data both from cases and controls.

Results: The study confirmed the association of HCV with demographic, behavioral and medically related risk factors as surgical 
intervention, extramarital sexual contact and family history of HCV infection. Also identified that history of travel to home country 
namely frequency of travel to home country and average length of stay in home country during visit could be major risk factors for 
HCV infection discovered in Kuwait.

Conclusion: These findings require comprehensive review and update of residency medical requirements in State of Kuwait and 
other gulf countries. And full implementation of comprehensive infection control guidelines during surgical and dental procedures 
to reduce the risk of HCV infection.

KEYWORDS: Hepatitis C; Blood Donors; Risk Factors; GCC; Arab

ABBREVATIONS: HCV: Hepatitis C Virus; DAAs: Direct Acting Antivirals; WHO: World Health Organization; EMR: Eastern 
Mediterranean Region; RT-PCR: Reverse Transcription-Polymerase Chain Reaction; NAT: Nucleic Amplification Testing; GCC: Gulf 
Cooperation Council; PHLs: Public Health Laboratories; SPSS: Statistical Package for Social Sciences; Cis: Confidence Intervals

HIGHLIGHTS

Resident immigrant’s visits of their home countries with 
Hepatitis C burden may acquire infection, posing a major public 
health concern.

Case-control study: to evaluate travel history and other 
risk factors for HCV infection among immigrant’s asymptomatic 
blood donors. Results confirmed association of HCV with surgical  

 
intervention, extramarital sexual contact, family history of HCV, and 
history of travel to home country.

INTRODUCTION

Infection with the hepatitis C virus (HCV) can result in both 
acute and chronic hepatitis. The acute process is most often 
asymptomatic and if symptoms are present, they usually abate 
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within a few weeks [1]. Acute infection rarely causes hepatic failure. 
Up to 85% of the HCV infected patients develop chronicity that 
may lead to cirrhosis and/or hepatocellular carcinoma. Enormous 
economic losses are associated with chronicity of HCV infection 
and disruption of social life both for patients and caregivers at 
homes [2,3]. The effective vaccine against HCV infection so far is 
not available [4]. Several anti-HCV drugs known as direct acting 
antivirals (DAAs) are available since 2014 [5] can cure more than 
95% of persons with hepatitis C infection, thereby reducing the 
risk of death from cirrhosis and liver cancer, but access to diagnosis 
and treatment is low [5,6]. Globally, an estimated 58 million people 
have chronic hepatitis C virus infection, with about 1.5 million new 
infections occurring per year. There are an estimated 3.2 million 
adolescents and children with chronic hepatitis C infection. World 
Health Organization (WHO) estimated that in 2019, approximately 
290 000 people died from hepatitis C, mostly from cirrhosis and 
hepatocellular carcinoma (primary liver cancer).

There is a substantial variation in prevalence and epidemiology 
of HCV among the countries of WHO Eastern Mediterranean Region 
(EMR) [7,8]. It is estimated that 0.8 million people are infected 
with HCV annually in countries of WHO EMR with HCV prevalence 
ranging from 1% -4.6% [4], with much higher levels in Egypt 
(14.7%) [7] and Pakistan (4.8%) [3]. Overall, an estimated 17 
million people in the region suffer from chronic HCV infection [4]. 
Antiviral medicines pan-genotypic direct-acting antivirals (DAAs) 
for all adults, adolescents, and children down to 3 years of age 
with chronic hepatitis C infection usually 12 to 24 weeks can cure 
more than 95% of persons with hepatitis C infection, but access 
to diagnosis and treatment is low. Pan-genotypic DAAs remain 
expensive in many high- and upper-middle-income countries. 
There is currently no effective vaccine against hepatitis C.

HCV is transmitted through exposure to infectious blood. This 
may happen through transfusions of HCV-infected blood and blood 
products, contaminated injections during medical procedures, 
and sharing of needles and syringes among injecting drug users. 
Sexual or interfamilial transmission is also possible, but relatively 
is uncommon [9]. The main risk factor for acquiring HCV infection 
before the routine anti-HCV screening of blood donors was blood 
transfusion. Now the relatively high proportion of non-transfused 
hepatitis C cases suggests that transfusion is not the predominant 
route of transmission of HCV. Nowadays, intravenous drug abuse 
is the major risk factor for HCV infection [8]. The risk of HCV 
transmission through blood transfusion has been decreased 
dramatically by improved screening measures for blood donors 
[10-12]. Use of reverse transcription polymerase chain reaction 
(RT-PCR) in healthy volunteer blood donors has also contributed 
to the decrease in rates of HCV infections. For example, HCV 
prevalence decreased significantly since nucleic acid amplification 
testing (NAT) introduction in USA [13]. Currently the level of 
post-transfusion hepatitis C is negligible in developed countries. 
However, transfusion of blood and blood products from improperly 
screened blood donors remains a source of HCV transmission in 
many developing countries [11].

In Gulf Cooperation Council (GCC) countries, a wide variation 
in HCV sero-prevalence among the asymptomatic blood donors 
has been reported ranging from 3.2% to 4.5% [14,15].  In Kuwait 
the prevalence of HCV infection among first-time blood donors 
is 0.8% and 5.4% among Kuwaiti and non- Kuwaiti Arab donors, 
respectively [10]. Kuwait succeeded in keeping the HCV prevalence 
and incidence very low mainly through pre-employment screening, 
screening of blood donation, premarital screening, prenatal and 

screening of expatriates before issuing residency [16,17]. Resident 
expatriates during frequent visits of their home countries with 
high HCV burden may acquire HCV infection in turn pose risk of 
transmission within Kuwait. Thus, such HCV infected resident 
expatriates in Kuwait poses a major public health concern. 
Therefore, main question was could immigrants’ travel history to 
their home countries with varying length of stay and exposures to 
different hazardous risk factors predispose them to HCV infection? 
Especially, with limited affordability and accessibility of DAAs, 
particularly in migrants with lower-income Therefore, this case-
control study is proposed to identify the risk factors associated with 
HCV infection among resident expatriate volunteer asymptomatic 
blood donors in Kuwait.

SUBJECTS AND METHODS 

Study Population and Study Design

A case-control study to evaluate the potential risk factors for 
HCV seropositivity among immigrant’s asymptomatic blood donors 
conducted in Kuwait. The Central Blood Bank (KCBB) accepts 
apparently healthy blood donors. The donated blood sack screened 
for HCV, HBV and HIV by doing the Chemo-luminescent assay and 
the Nucleic Amplification test (NAT) in parallel in 2 different labs 
at KCBB. Any sero-positivity is confirmed by repeating NAT in 
Virology Laboratory, Public Health Laboratories (PHLs)-MOH.

Case Definition, Inclusion and Exclusion Criteria and 
Selection

An immigrant’s blood donor tested positive for HCV by 
Chemo-luminescent assay/ NAT and confirmed by NAT at Virology 
Laboratory, PHLs, MOH, at KCBB during last 5 years and willing to 
participate in the study. Expatriate, who would be sick, untraceable 
on phone call or moved out of Kuwait will be excluded. A list all 
HCV seropositive cases identified by KCBB and confirmed at PHLs 
during this period obtained from Communicable Diseases Control 
Unit (CDCU) Public Health Department used for case selection.

Control Definition, Inclusion and Exclusion Criteria and 
Selection

immigrants asymptomatic blood donor, HCV, HBV and HIV 
antibodies tested negative during last 5 years. Controls were 
frequency matched with cases by gender, month and year of 
donation. Donors HBV and HIV seropositive, sick, untraceable on 
phone call or moved out of Kuwait were excluded. A list frame of 
immigrants’ blood donors tested HCV seronegative during the same 
period obtained from KCBB used to select controls.

Sample Size

In this case-control study, all cases and controls were non-
national residents of State of Kuwait we found 76 HCV infection 
cases and randomly selected 162 controls matched with cases by 
gender, month and year of donation (1:2 ratio) to provide 80% 
power to estimate an odds ratio of 2.5 relating with outcome the 
risk factors having prevalence of 0.2 in controls.  This assumes a 
level of significance of 5%.

Data Collection

Consenting cases and controls were interviewed using a 
structured questionnaire to collect the data regarding demographic, 
socioeconomic characteristics and various potential risk factors 
including parenteral exposures to blood or blood products, travel 
history, and contact history with a case of hepatitis C.



Najla Al-AyyadhiResearch Article

       2022 Open Access Journal of Biomedical Science  Open Acc J Bio Sci. September-October- 4(5): 2121-2126C

Research Article

2123

Covariate 

All covariate data were collected at baseline including gender, 
age, nationality, religion, education, monthly income.  Frequency of 
travel to home country categorized into once or more than once. 
Average length of stay-at-home country categorized into <1 month, 
1-3 months or 4-6 months. All other factors were categorized into 
Yes or No including history of jaundice, surgery, dental care, blood 
transfusion, incidental needle brick, multiuse needles, shaving with 
public barber, share toothbrush, tattoo, handling blood or blood 
products, intravenous/ intramuscular drug usage, extramarital 
relationship, family member had history of HCV or jaundice or died 
from hepatitis or live diseases.

Statistical Analysis

Statistical Package for Social Sciences (SPSS version 26) used 
to analyze the data. Descriptive statistics demographic variables 

and potential risk factors computed for both cases and controls. 
To assess univariate associations between HCV seropositivity and 
hypothesized risk factors, Chi-squares and their corresponding 
95% confidence intervals (CIs) and p-values computed to determine 
whether there is a significant difference between categorical 
variables and HCV seropositivity status. Odds ratios (ORs) and their 
95% confidence intervals (CIs) were calculated using conditional 
logistic regression. The variables related (p ≤ 0.25) to case-control 
status in univariate analyses were considered for inclusion in 
multivariate logistic regression model. And multivariable models 
were adjusted for average length stay in home country, surgery, 
dental care, ever had jaundice, extramarital relationship, family 
member had history of HCV, age, education level, frequency of 
travel to home country, incidental needle brick, intravenous or 
intramuscular drugs. In final multivariate logistic regression model 
variables independently related (p < 0.05) to the case-control were 
retained.

RESULTS

Description of Study Population

Table 1: Demographic characteristics of cases and controls studied for their association with serological evidence of 
infection with hepatitis C virus among blood donors in Kuwait.

Characteristics Cases (n=76) N% Controls (n=162) N%

Gender

Male 72 (94.7) 150 (92.6)

Female 4 (5.3) 12 (7.4)

Age

≤ 30 6 (7.9) 47 (29)

31-40 17 (22.4) 67 (41.4)

41-50 22 (28.9) 38 (23.5)

≥ 51 31 (40.8) 10 (6.2)

Nationality

Arab 62 (81.6) 130 (80.2)

Other 14 (18.4) 32 (19.8)

Religion

Muslim 73 (96.1) 144 (88.9)

Other 3 (3.9) 18 (11.1)

Marital Status

Single 10 (13.2) 37 (22.8)

Married/Divorced 66 (86.8) 125 (77.2)

Monthly Income (Kuwaiti dinars)

< 300 39 (51.3) 75 (46.3)

300-500 29 (38.2) 53 (32.7)

501-1000 6 (7.9) 20 (12.3)

>1000 2 (2.6) 14 (8.6)

Educational Level

Illiterate 6 (7.9) 4 (2.5)

Read & write 24 (31.6) 17 (10.8)

Secondary School 18 (23.7) 63 (39.9)

Institute or University 26 (34.2) 64 (40.5)

Higher Education 2 (2.6) 10 (6.3)
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Socio-demographic characteristics of cases and controls 
enrolled to assess risk factors associated with HCV infection 
among immigrant’s blood donors in Kuwait are shown in (Table 
1). A total of 94.7% of cases and 92.9% of controls were male. 
Most of participants were Arab in nationality, mainly Egyptians, 
(81.6% for cases and 80.2% for controls). The remaining were 

other nationalities mainly from Pakistan. Majority of participants 
were Muslims in religion (96.1% and 88.9% for cases and controls 
respectively). Only 13.2% of cases and 22.8% of controls were 
single. More than half of cases were having low monthly income 
less than 300 KD and 36.8% of cases and 46.8% of controls have 
completed 12 years or more of education.

Univariate Analysis

Table 2: Chi-square analysis of risk factors associated with hepatitis C virus infection among asymptotic blood donors in 
Kuwait.

Variables Cases (n=76) n (%) Controls (n=162) n (%) p-value

Gender

0.538Male 72 (94.7) 150 (92.6)

Female 4 (5.3) 12 (7.4)

Age

0

≤ 30 6 (7.9) 47 (29)

31-40 17 (22.4) 67 (41.4)

41-50 22 (28.9) 38 (23.5)

≥ 51 31 (40.8) 10 (6.2)

Nationality

0.808Arab 62 (81.6) 130 (80.2)

Other 14 (18.4) 32 (19.8)

Religion

0.069Muslim 73 (96.1) 144 (88.9)

Other 3 (3.9) 18 (11.1)

Marital Status

0.08Single 10 (13.2) 37 (22.8)

Married/Divorced 66 (86.8) 125 (77.2)

Monthly Income (KDs)

0.218

< 300 39 (51.3) 75 (46.3)

300-500 29 (38.2) 53 (32.7)

501-1000 6 (7.9) 20 (12.3)

>1000 2 (2.6) 14 (8.6)

Educational Level

0

Illiterate 6 (7.9) 4 (2.5)

Read & write 24 (31.6) 17 (10.8)

Secondary School 18 (23.7) 63 (39.9)

Institute or University 26 (34.2) 64 (40.5)

Higher Education 2 (2.6) 10 (6.3)

Frequency of Travel to Home Country

0.001Once 70 (92.1) 111 (68.5)

More than once 6 (7.9) 51 (31.5)

Average length of stay (month) in home country

0.003
< 1 16 (22.9) 71 (46.4)

1-Mar 47 (67.1) 75 (49)

4-Jun 7 (10.0) 7 (4.6)

Travel to Home Country Before Last Blood Donation

0.826Yes 23 (30.3) 51 (31.7)

No 53 (69.7) 110 (68.3)
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(Table 2) summarizes demographic, behavioral and medically 
related risk factors for HCV infection among blood donors. Age 
found to be positively associated with HCV infection. Level of 
education as expected is inversely associated with HCV infection. 
Among behavioral and medically related risk factors we found that 
ever had jaundice, surgery, dental care, blood transfusion, incident 
needle brick, intravenous or intramuscular drug use or family 
member had jaundice all were significantly associated with HCV 
infection. Frequency travel to home country and average length of 
stay in month in home country were also significant risk factors 
associated with HCV infection among cases more than controls. 

Multivariable Logistic Regression Model

Multivariable logistic regression revealed that the average 

length of stay in home country during visits for more than one 
month over less than one month is positively associated with HCV 
infection (adjusted OR 3.68, p value 0.001). Cases were more likely 
to be reported among ever had surgery than controls (adjusted OR 
3.32, p value 0.002). Family member of HCV was also associated 
with HCV seropositivity as cases more likely to have family member 
affected with hepatitis C (adjusted OR 7.2, p-value 0.006). More 
cases than controls also had extramarital sexual relationship 
(adjusted OR 7.2, p-value 0.04). Finally, age found to be associated 
with HCV infection among asymptomatic blood donors since more 
cases than controls were found in the older age groups than in 
the age group less than 30 years old (adjusted OR 1.77 and 7.77 
respectively, p-value < 0.001); (Table 3).

Table 3: Multivariable logistic regression model of factors associated with HCV seropositivity among blood donors in Kuwait.

Adjusted Odds Ratio 95% Confidence Interval p- Value

Lower limit Upper limit

Average length of stay in home country during visits (more 
than one month / < one month) 3.68 1.66 8.17 0.001

Ever since arrival to Kuwait, did undergo surgery (yes/ no) 3.32 1.572 7.01 0.002

Ever since arrival to Kuwait, did you have extramarital sexual 
relationship (yes/ no) 13.15 1.03 168.46 0.048

Has any of family member ever had history of HCV infection 
(yes/ no) 7.2 1.75 29.65 0.006

Age (years) (vs. ≤ 30 years)

< 0.00131-40 1.77 0.531 5.9

≥ 40 7.74 2.51 23.86

DISCUSSION

In this study we identified the association of HCV with known 
risk factors as surgical intervention, extramarital sexual contact 
and family history of HCV infection as in previous studies [18-
24]. The association of HCV with history of surgical intervention 
for any reason, calls for strengthening patient safety at health care 
facilities that needs the full implementation of comprehensive 
infection control guidelines [25]. Age was independent predictor of 
HCV infection in multivariable analysis as it was positively related 
to HCV infection [26-28] most probably related to unsafe medical 
practice for example the reuse or inadequate sterilization of 
medical equipment, especially syringes and needles in healthcare 
settings [29,30].

In univariate analysis education level, ever had jaundice, 
dental care, blood transfusion or incidental needle brick were 
also risk factors for HCV infection, but they lost their significance 
in multivariable analysis indicating that they could be somewhat 
dependent on other factors. The association of HCV and history of 
travel to home country as frequency of travel to home country as 
well as average length of stay in home country during visit indicate 
that getting infected while visiting home country could be a major 
source of HCV infection discovered in Kuwait, similar findings as 
previous studies [26]. Although all Gulf countries have mandated 
HCV screening prior to obtaining residency permits, migrants 
who test positive for HCV antibody are not necessarily deported. 
Moreover, those who became residents before the introduction 
of mandatory screening in the mid 1990s are usually allowed 
continuous residency even if found to be HCV antibody positive. 
Exposure to the infection has probably occurred in the countries 
of origin and not in the host countries. This pattern has also been 

observed by Perumal swami in a recent study conducted in New 
York City, they observed an HCV prevalence of 15.6% among 
Egyptian-born persons living in New York and a strong association 
between HCV exposure and the number of years resident in Egypt 
[31]. These findings require comprehensive review and update of 
residency medical requirements in State of Kuwait and other gulf 
countries.

CONCLUSION AND RECOMMENDATIONS

The study confirmed the association of HCV with demographic, 
behavioral and medically related risk factors as surgical intervention, 
extramarital sexual contact and family history of HCV infection. Also 
identified that history of travel to home country namely frequency 
of travel to home country and average length of stay in home 
country during visit could be major risk factors for HCV infection 
discovered in Kuwait. These findings require comprehensive 
review and update of residency medical requirements in State of 
Kuwait for example re-examine those staying in their home country 
for more than 2 months during their visit.

STRENGTHS AND LIMITATIONS 

Usage of donor database as well as database of reported 
infectious diseases and confirmation of positive cases in public 
health laboratories. However, we couldn’t draw inferences about 
causality based on observed association from this case control 
study design. Or study might have encountered recall bias about 
the accurate history of past exposure like dental care, needle 
brick in home country or in Kuwait. Sexual behavior is culturally 
sensitive issue; it was difficult to extract detailed sexual behavior 
although we had significance association with extramarital sexual 
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contact. Likewise, usage of IV drugs is considered as a crime and 
unaccepted socially so we couldn’t appraise it as risk factor in the 
study population. It was conducted on blood donors in general, thus 
it could not differentiate first time donor from a usual blood donor.
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