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Introduction 
The hepatitis C virus (HCV) and HIV infections, which share some of the same modes of 
transmission and affected populations,1 represent major public health problems worldwide. 
Globally, there are 58 million people with chronic HCV infection, 37.7 million people infected 
with HIV and 2.3 million with HIV/HCV co-infection.1,2,3

Egypt used to have one of the highest HCV infection prevalence rates worldwide, with an 
estimated HCV prevalence of 4.5% to 6.7%.4 Upon introduction of tolerable oral direct acting 
antiretrovirals (DAAs) in 2014 and the start of an unprecedented nationwide HCV screening and 
treatment campaign in Egypt in 2018 to achieve the World Health Organization (WHO) 2030 HCV 
disease elimination target, the prevalence of HCV declined dramatically; it is expected to reach 
less than 0.5% during 2020.5,6,7

However, special high-risk groups of HCV-infected patients like people who inject drugs (PWID) 
and people living with HIV (PLHIV) need more attention and micro-elimination strategies to 
achieve the WHO elimination goal.8

HIV/HCV co-infection changes the course and outcomes of both infections significantly.9 Chronic 
HCV infection increases morbidity and mortality among PLHIV.10 Hepatitis C virus causes chronic 
inflammation with impaired immune system reconstitution after anti-retroviral therapy (ART).9,11 

Background: Egypt used to have one of the highest hepatitis C virus (HCV) infection 
prevalence rates worldwide, with an estimated HCV prevalence of around 4.5% to 6.7%. 

Objectives: To determine the HCV infection incidence rate amid Egyptian patients living 
with HIV.

Method: A total of 460 HIV-positive patients were recruited in a retrospective cohort study 
from Imbaba Fever Hospital, Cairo, between January 2016 and March 2019. The patients had a 
negative baseline and at least one other HCV antibody test. Hepatitis C virus antibody testing 
was done by antibody sandwich third-generation enzyme-linked immunosorbent assay. The 
hepatitis C virus infection incidence rate among HIV-infected patients was calculated using 
the person-time incidence rate. 

Results: Two hundred and eighteen patients were finally included: 146 (31.7%) patients were 
excluded for having a positive baseline HCV Ab result and 96 patients were excluded for not 
having a follow-up HCV Ab test. Eighteen patients had HCV seroconversion (8.3%), achieving 
an incidence rate of 4.06 cases per 100 person-years (95% confidence interval: 3.87–4.24). 
Injection drug use (IDU) was the commonest risk factor among seroconverters, with an HCV 
incidence rate of 7.08 cases per 100 person-years. Injection drug use  history was reported in 
83.3% of the seroconverters and in only 47.2% of non-seroconverters; P = 0.005. 

Conclusion: Egyptian HIV-infected patients show a high incidence rate of HCV infection 
especially among those who have a history of IDU. Accordingly, attention should be paid for 
prevention, screening and timely treatment of HCV in patients infected with HIV. 

What this study adds: The demonstration of a high HCV infection incidence rate among HIV-
infected patients and shows the need for screening and prevention in this population. 

Keywords: incidence rate of HCV; HCV screening; people living with HIV; Egypt; IDU; HCV 
seroconversion.
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In addition, HCV increases the risk of renal, cardiovascular 
diseases and hepatocellular carcinoma (HCC).9 People living 
with HIV have a higher HCV viral load with less possibility 
of spontaneous clearance of HCV infection.12 Moreover, HIV 
makes HCV a more aggressive infection with accelerated 
progression to liver cirrhosis, liver cell failure and HCC.13

In 2020, the Joint United Nations Programme on HIV/AIDS 
(UNAIDS) stated that out of the Middle East and North 
Africa region (MENA), Egypt has the fastest growing HIV 
epidemic despite low (< 0.1% by the end of 2020) HIV 
prevalence in the general population.14 Over the past 10 
years, incidence of HIV increased by 25% – 35% every year 
with men who have sex with men (MSM) and PWID being 
the most affected groups.14

There are scarce data about the burden of and risk factors for 
HCV infection among PLHIV in Egypt. Therefore, the aim of 
this study is to fill the existing knowledge gap on HCV 
epidemiology among patients infected with HIV attending 
one of the large reference centres of HIV in Cairo, Egypt.

Methods
Study participants and settings
We performed a retrospective cohort study in which we 
recruited PLHIV aged 18 years or older attending Imbaba 
Fever Hospital, Cairo, between January 2016 and March 
2019, excluding patients who refused to participate. The 
inclusion criteria for this study was a negative baseline anti-
HCV test and at least one subsequent HCV antibody test 
during the study time.

Study methods
Demographic data were reported including age, gender and 
marital status. Data about self-reported risk factors for HIV 
infection were collected as history of injection drug use 
(IDU), risky sexual behaviour, previous operations and 
dental procedures. The status of HIV was assessed regarding 
the current CD4 T-cell count, plasma HIV viral load and ART 
treatment status. 

Hepatitis C virus antibody testing was done by using 
the Murex anti-HCV third-generation enzyme-linked 
immunosorbent assay (ELISA) (version 4) sandwich technique 
(Abbott Laboratories, Abbott Park, Illinois, United States). 
The first positive anti-HCV test during follow-up was 
considered as the HCV seroconversion. The midpoint 
between the first positive and last negative anti-HCV tests 
was estimated as the date of this seroconversion (incident 
HCV infection). 

The person-time incidence rate is defined as the number of 
new cases of a disease occurring in a population during a 
specified period of time per total person-time (sum of the time 
period of observation of each person who has been observed). 
The equation we used to calculate HCV incidence rate was:

number of HCV seroconversion events
person-time at risk

 [Eqn 1]

Observation durations were calculated until HCV 
seroconversion, death, loss to follow-up or the end of the 
study, whichever occurred first.

Data management
Data were analysed by mean and standard deviation in the 
case of quantitative data, and by frequencies (number of 
cases) and percentages in the case of categorical data. A Chi-
square test was used to compare categorical data. P-values 
less than 0.05 were considered statistically significant. A 
Mann–Whitney U test was used to compare quantitative 
variables between the studied groups. When the expected 
frequency was less than 5, we used an exact test instead. All 
data were processed using IBM® SPSS® version 22 (IBM 
Corp., Armonk, New York, United States).

Ethical considerations
The study was designed to respect all ethical guidelines 
of the 1975 Declaration of Helsinki and was approved by 
the Institutional Review Board of the Faculty of Medicine, 
Cairo University (approval code N-149-2018).

Results 
Incidence rate of hepatitis C virus infection
Four hundred and sixty patients were screened. After 
exclusion of patients with a positive baseline HCV test and 
who didn’t have any follow-up anti-HCV test, 218 patients 
were finally included (Figure 1). The 218 patients at risk of 
incident HCV infection at baseline contributed 5312 person-
months or 443 person-years of observation. Eighteen 
patients had HCV seroconversion representing an incidence 
rate of 4.06 per 100 person-years (95% confidence interval 
[CI]: 3.87–4.24).

146 patients had positive
baseline anti-HCV test

96 patients didn’t have any
follow-up anti-HCV test

218 patients were
included in the study

314 patients had initial
negative anti-HCV test

460 HIV positive patients
screened for HCV

HCV, hepatitis C virus.

FIGURE 1: A flowchart illustrating the study population selection. Grey boxes 
denote the patients excluded from the study.
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Characteristics of patients with and without 
hepatitis C virus seroconversion
At the time of seroconversion the mean age was 42.3 years, 
and 83.3% of seroconverters were male. No significant 
difference was found between HCV Ab negative patients and 
HCV seroconverters (Table 1).

Injection drug use (P -value 0.005), history of dental procedures 
(P-value < 0.001) and previous operations (P-value 0.019) 
were significantly higher in HCV seroconverters compared to 
HCV Ab negative patients (Table 2).

There were 108 PWID at risk of HCV infection at baseline 
contributing 2541 person-months or 212 person-years of 
observation. Fifteen of the 108 PWID had HCV seroconversion 
representing an HCV incidence rate of 7.08 per 100 person-
years (95% CI: 6.72–7.44).

Discussion
In this cohort of Egyptian PLHIV, the HCV infection incidence 
rate is 4.06 per 100 person-years. This high HCV incidence 
rate among Egyptian PLHIV is likely due to several factors. 
First, there is a lack of effective prevention programmes for 
HIV and HCV transmission in Egypt like opioid substitution 
therapy (OST) and needle and syringe programmes (NSP).15 
Second, there is limited HCV screening in some high-risk 
groups like MSM, despite the well-established screening 
programme dedicated to PWID as a part of the process to 
meet WHO targets of HCV elimination.16 Third, there are 
barriers of access to treatment of HCV in PLHIV, like fear of 
community stigma.17

The incidence rate we observed is higher than that of the 
incidence of HCV infection in the general Egyptian population, 
which was estimated as 0.08–1.02 per 100 person-years by a 
systematic review conducted in 2018.18 Moreover, in 2020, 
prevalence of HCV infection in the general Egyptian population 
is expected to decrease to less than 0.5%, thanks to the 
nationwide screening and treatment programme ‘100 Million 
Health’ started in 2018.5 However, the HCV infection incidence 

rate among Egyptian PLHIV remains high, raising the need for 
more effective application of prevention programmes, regular 
screening and micro-elimination strategies of HCV in PLHIV 
in Egypt.

The available Egyptian and African studies in literature 
usually reported the epidemiology of HIV/HCV co-infection 
in terms of prevalence. However, the incidence rate 
estimation is also needed to assess the rate of new HCV 
infections among PLHIV so we can better judge the 
prevention programmes and HCV treatment strategies 
among this population. 

The incidence rates of HIV/HCV co-infection in some Asian 
and European countries were lower than that reported in this 
study with a rate of 0.88 per 100 person-years in Singapore,19 
and 0.72 and 0.44 per 100 person-years among MSM in 
France20 and Italy21. A systematic review conducted between 
2000 and 2016 reported an incidence rate of 0.78 per 100 
person-years among MSM.22

In our study, the risk factors found to be associated with 
getting HCV infection in PLHIV are IDU, history of dental 
procedures and operations. Injection drug use was associated 

TABLE 2: Self-reported risk factors for HIV and hepatitis C virus among study 
participants.
Characteristic Total

(n = 218)
HCV Ab
negative

(n = 200; 91.7%)

HCV 
seroconverters
(n = 18; 8.3%)

P

n % n % n %

Risky sexual behaviour
Yes 4 1.9 3 1.6 1 5.6 NS
No 207 98.1 190 98.4 17 94.4
Intravenous drug use history
Yes 108 50.2 93 47.2 15 83.3 0.005
No 107 49.8 104 52.8 3 16.7
Dental procedure
Yes 27 12.4 17 8.5 10 55.6 < 0.001
No 191 87.6 183 91.5 8 44.4
Previous operation
Yes 14 6.4 10 5 4 22.2 0.019
No 204 93.6 190 95 14 77.8

HCV, hepatitis C virus; NS, non-significant.

TABLE 1: Sociodemographic characteristics and HIV status of study participants.
Characteristic Total

(n = 218)
HCV Ab negative
(n = 200; 91.7%)

HCV seroconverters
(n = 18; 8.3%)

P

n % Mean ± s.d. n % Mean ± s.d. n % Mean ± s.d.

Age (year) - - 41.6 ± 10.6 - - 41.6 ± 10.8 - - 42.3 ± 8.9 NS
Gender
Male 147 67.4 - 132 66.0 - 15 83.3 - NS
Female 71 32.6 - 68 34.0 - 3 16.7 -
Marital status
Single 111 50.9 - 100 50.0 - 11 61.1 - NS
Married 107 49.1 - 100 50.0 - 7 38.9 -
CD4 cell count at initial visit - - 398 ± 92 - - 398 ± 191 - - 396 ± 199 NS
Mean HIV RNA at initial visit 
(copies/mL)

33 668 - - 30 610 - - 67 139 - - NS

ART status
Never used ART 30 13.8 - 27 13.5 - 3 16.7 - NS
On treatment 188 86.2 - 173 86.5 - 15 83.3 -

HCV, hepatitis C virus; NS, non-significant; ART, antiretroviral treatment; s.d., standard deviation.
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with the highest incidence rate of HCV infection of 7.08 per 
100 person-years.

Globally, the two most vulnerable groups for HIV infection 
and HIV/HCV co-infection are MSM and PWID.3 However, 
PWID is the commonest group to get these infections in 
MENA countries because of the religious and social 
backgrounds that prohibit and limit MSM actions.1

In a global systematic review conducted between 01 January 
2002 and 28 January 2015, 1.4 million out of 2.3 million HIV/
HCV co-infected patients were estimated to be PWID 
worldwide. The prevalence of HIV/HCV co-infection was 
estimated as 2.4% in the general population, 6.4% in MSM 
(highest in North American region) and 82.4% in PWID 
(highest in MENA region).1 In the EuroSIDA cohort study, 
23 309 PLHIV were enrolled from the WHO European region 
and Argentina, showing that 57.4% of patients with HIV/HCV 
co-infection were PWID.23

The effect of HCV infection on CD4 cell count is controversial. 
Some studies found a decrease in CD4 cell count with HIV/
HCV co-infection, hypothesised to be due to the apoptosis of 
CD4 cells caused by HCV.24 Other studies found no effect, 
like we reported.25,26

Our study has some limitations. First, we did not confirm 
HCV infection by doing HCV polymerase chain reaction, 
which could have resulted in an over-estimation of incidence. 
However, a positive HCV antibody test can indicate current 
infection. Second, most of included patients performed 
follow-up HCV antibody tests only once. This occurred 
because of the retrospective nature of the study.

Conclusion
Despite the great success of HCV infection control in the 
general Egyptian population thanks to the enormous 
nationwide screening programme ‘100 Million Health’, the 
incidence rate of HCV infection in Egyptian PLHIV is high, 
especially among PWID. Accordingly, more effort is needed 
in preventive measures of risk factors, regular screening of 
PLHIV for HCV, and the  start of DAA treatment once 
diagnosed. 
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