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Background: Direct-acting antivirals opened an opportunity for eliminating 
hepatitis C virus (HCV) infection in the Middle East and North Africa (MENA), the 
region most affected by HCV infection. Impact of HCV treatment as prevention 
(HCV-TasP) was investigated in 19 MENA countries.

Methods: An age-structured mathematical model was used to assess program 
impact using epidemiologic and programming measures. The model was fitted to 
a database of systematically gathered HCV antibody prevalence data. Two main 
scenarios were investigated for the treatment roll-out to achieve (i) 80% reduction 
in HCV incidence by 2030, and (ii) incidence rate < 1 per 100,000 person-years by 
2030.

Results: In the target-80%-incidence-reduction scenario, number of treatments 
administrated by 2030 ranged from 2,610 in Lebanon to 180,416 in Sudan with a 
median of 53,079, and treatment coverage ranged between 40.2 and 78.4% with 
a median of 60.4%. By 2030, prevalence of chronic infection ranged between 0.0 
and 0.3% with a median of 0.1%, and incidence rate, per 100,000 person-years, 
ranged between 0.9 and 16.3 with a median of 3.2. Program-attributed reduction 
in incidence rate ranged between 47.8 and 81.9% with a median of 68.5%, and 
number of averted infections ranged between 401 and 68,499 with a median of 
8,703. Number of treatments needed to prevent one new infection ranged from 
1.7 in Oman to 25.9 in Tunisia with a median of 6.5. In the target incidence rate  < 1 
per 100,000 person-years scenario, number of treatments administrated by 2030 
ranged from 3,470 in Lebanon to 211,912 in Sudan with a median of 54,479, and 
treatment coverage ranged between 55.5 and 95.9% with a median of 87.5%. By 
2030, prevalence of chronic infection was less than 0.1%, and incidence rate, 
per 100,000 person-years, reached less than 1. Program-attributed reduction 
in incidence rate ranged between 61.0 and 97.5% with a median of 90.7%, and 
number of averted infections ranged between 559 and 104,315 with a median of 
12,158. Number of treatments needed to prevent one new infection ranged from 
1.3 in Oman to 25.9 in Tunisia with a median of 5.5.

Conclusion: HCV-TasP is an effective and indispensable prevention intervention 
to control MENA’s HCV epidemic and to achieve elimination by 2030.
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Introduction

The Global Burden of Disease Study identified viral hepatitis as 
the 7th leading cause of mortality globally (1). Nearly half of this 
mortality is attributed to hepatitis C virus (HCV) (1), a blood-borne 
virus whose transmission is largely preventable (2, 3). Infection with 
HCV can cause acute hepatitis, fibrosis, cirrhosis, and liver cancer 
among other disease sequelae (4, 5).

Of all regions, the Middle East and North Africa (MENA) is the 
region most affected by HCV infection (1, 6–8). In 2019, an estimated 
470,000 new HCV infections occurred in MENA (8), accounting for 
30% of the global number of new HCV infections (8). Furthermore, 
in 2019, HCV caused 13,705 deaths due to liver cancer and 57,994 
deaths due to cirrhosis and other chronic liver diseases in MENA (9).

Breakthroughs in HCV treatment, namely development of the 
highly efficacious direct acting antivirals (DAAs), has ushered a 
revolution in treating and controlling HCV infection, by reducing the 
burden and cost of managing liver-related conditions and potentially 
eliminating HCV infection as a public health threat (10–12). With DAAs 
availability and recent affordability, even in resource limited countries, 
the World Health Organization (WHO) called for ambitious global 
targets for diagnosis, treatment, and cure of viral hepatitis, signaling a 
major momentum towards HCV elimination by 2030 (13–15).

We assessed in this study the epidemiological impact of HCV 
treatment as prevention (TasP) in MENA countries, building on our 
previous work investigating impact of HCV-TasP in Egypt and Pakistan, 
the two countries most affected by this infection in MENA (16, 17), and 
following the success of this concept of TasP for HIV infection with a 
global impact (18). A dynamic-forecasting mathematical model applied 
individually to each country was used to (1) assess the treatment 
roll-out that is required to achieve 80% reduction in HCV incidence by 
2030, as per the earlier WHO global target (13, 14), (2) assess the 
treatment roll-out that is required to achieve an incidence ≤5 per 
100,000 people per year by 2030, as per the recently stipulated WHO 
global target (15), and (3) assess the treatment roll-out that is required 
to achieve an incidence rate < 1 per 100,000 person-years by 2030. The 
overarching goal of this study is to provide countries with the evidence-
base necessary to plan and allocate resources to attend to the WHO 
global target of eliminating HCV as a public health threat by 2030 
(13–15). This study, along with our previous research on the impact of 
HCV-TasP in Egypt and Pakistan (16, 17), provides modeling estimates 
for 21 out of the 24 countries in the MENA region, covering 
approximately 88% of the countries in the region.

Materials and methods

Mathematical model

An age-structured mathematical model was used to describe the 
dynamics of HCV transmission in a given total national population 

by adapting our previously published HCV-TasP models for Egypt and 
Pakistan (16, 17, 19), and factoring best practice for modeling 
guidelines (20) [Supplementary Material Figure S1 (SM)]. Further 
information can be  found in the SM. Detailed descriptions of the 
modeling framework and its parameterization have been reported 
previously (16, 17, 19).

Briefly, the model consists of a set of coupled nonlinear differential 
equations that stratifies the population by age, HCV status, stage of 
infection, and level of risk of exposure to the infection. HCV natural 
history in the model was divided into three stages: primary acute 
infection, secondary acute infection, and chronic infection. The model 
assumed that the proportion of individuals who clear their primary 
acute HCV infection spontaneously is 25%, based on direct 
measurement from a prospective cohort study (21), and as informed 
by analysis of HCV viremic rates in MENA (22).

The model disaggregated the population into three age groups: 
children (1–14 years old), adults (15–59 years old), and older adult 
population (≥60 years old). To address the variation in exposure risk 
(23, 24), the model incorporated five distinct risk groups, each 
representing a different level of likelihood for exposure to HCV 
infection (with one being the lowest risk and five being the highest 
risk). Each risk group collectively encompassed different transmission 
pathways that share a similar level of infection risk.

In this mathematical modeling approach, explicitly considering 
the precise population composition or specific modes of transmission 
within each risk group poses a challenge. Instead of focusing on 
modeling specific modes of transmission, this approach aims to model 
different levels of risk of exposure to the infection within the 
population. Each risk group collectively represents various 
transmission pathways that share a similar level of risk for infection 
exposure. As an illustrative example, the lowest, middle, and highest 
risk groups could encompass the general population with minimal 
exposure risk (23–25), individuals who have undergone multiple 
transfusions, surgeries, or are on hemodialysis (23–25), and 
individuals who inject drugs and those undergoing high-risk medical 
procedures (23, 26), respectively. This categorization allows for a 
representation of the varying levels of exposure risk that exists within 
a population. Further details are found in earlier publications (16, 
17, 19).

Individuals from different risk and age groups mixed in the model 
according to mixing matrices that included both an assortative 
component and a proportionate component (27, 28). The force of 
infection was expressed in terms of the effective contact rates, HCV 
transmission probability per contact, and mixing among the different 
age and risk groups.

Data sources and model fitting

The model was parameterized using representative data for HCV 
transmission and natural history (Supplementary Table S1 in SM). The 
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model was applied to 19 MENA countries that had minimally 
sufficient time series data for HCV antibody (Ab) prevalence to 
be able to apply the model and to fit it to these data. These countries 
included Afghanistan, Algeria, Iran, Iraq, Jordan, Kuwait, Lebanon, 
Libya, Morocco, Oman, Palestine, Qatar, Saudi  Arabia, Somalia, 
Sudan, Syria, Tunisia, United  Arab  Emirates, and Yemen. The 
countries excluded from our analysis due to lack of sufficient time 
series data were Bahrain, Djibouti, and Mauritania. Furthermore, 
Egypt and Pakistan were also excluded as they had already been 
investigated in our previous work (16, 17). Demographics such as total 
population size and its past and future projections were obtained from 
the 2022 update of the database of the Population Division of the 
United Nations Department of Economic and Social Affair (29). The 
model for each country was fitted to reproduce these demographic 
projections for each included country.

The source of the HCV Ab prevalence data was the MENA HCV 
Synthesis Project Database (7), a compilation of published and 
unpublished epidemiological measures for HCV and related indicators 
in this region since first identification of this virus in 1989, based on 
a series of published systematic reviews that included all MENA 
countries (30–39). The Synthesis Project Database includes 2,621 Ab 
prevalence measures on 49,824,108 tested individuals. These measures 
were based on different at-risk population categories including general 
populations, blood donors, populations at intermediate risk, mixed 
populations, populations with liver related conditions, special clinical 
populations, populations at high risk, and people who inject drugs.

The number of Ab prevalence measures varied among the 19 
MENA countries, ranging from 15 measures in Algeria and Kuwait to 
477 measures in Iran. The median number of measures was 51. When 
considering the combined data for all 19 countries, the sample sizes of 
Ab prevalence measures ranged from 20 to 4,538,346, with a median 
of 307. The total sample size of Ab prevalence measures for each 
country ranged from 13,589 in Sudan to 20,693,801 in Saudi Arabia, 
with a median of 290,691.

The HCV Ab prevalence measures for each country were 
converted into a corresponding Ab prevalence time series by 
multiplying each measure in each specific population category by a 
category-specific anchoring factor. The model-generated temporal 
evolution of Ab prevalence was produced by fitting the time series of 
the anchored Ab prevalence measures and each country’s past and 
future demographics. The model fitting to each HCV Ab prevalence 
measure was weighted by the measure’s sample size.

The anchoring factor for the general population was set at 1 and 
the anchoring factor for blood donors was set at 1.72 (95% confidence 
interval (CI): 1.50–1.97) on the basis of meta-regression findings for 
the MENA region (25). The anchoring factor for each other population 
category was set by the model fitting. The Ab prevalence was also fitted 
to the pooled mean general-population Ab prevalence for each 
country on the basis of meta-analyses covering all MENA countries 
(30–39). This pooled mean Ab prevalence was set to represent Ab 
prevalence in the year 2010, as a median year for availability of data 
based on distribution of Ab prevalence data over time (24), and had a 
2-fold higher weight in the fitting compared to the individual-study 
Ab prevalence data. Accordingly, the general population Ab prevalence 
data and the pooled Ab prevalence were used to fit the level and trend 
of Ab prevalence in each country while the Ab prevalence data for the 
other population categories were used to fit only the trend in 
Ab prevalence.

For Algeria, Kuwait, Morocco, Oman, Qatar, Somalia, Sudan, 
Syria, and Yemen, there were too few Ab prevalence data in 
populations other than the general population and blood donors, thus 
affecting the capacity of the model to fit the trend in Ab prevalence. 
Accordingly, the trend in Ab prevalence was also fitted to the overall 
trend in Ab prevalence data in all of MENA with a 2-fold higher 
weight in the fitting compared to the individual-study Ab prevalence 
data. The overall MENA trend was set at an average relative decline of 
3% (95% CI: 2–4%) per year based on a recent meta-regression of all 
Ab prevalence data in the general population in MENA (24).

The model was fitted to HCV Ab prevalence trend data using a 
nonlinear, least-square fitting method. This technique was 
implemented in MATLAB® (40) using the Nelder–Mead simplex 
algorithm (41). To account for temporal variation in HCV Ab 
prevalence, temporal changes in risk of exposure to the infection were 
incorporated. This was parameterized through a Wood-Saxon 
function (16, 42, 43). This function is mathematically designed to 
describe and characterize transitions in terms of their scale or 
strength, smoothness or abruptness, thickness (duration), and the 
turning point (16, 28, 42, 43). Further details on the model fitting 
approach have been reported previously (16, 17, 19).

Epidemiologic and programming measures

To inform public health response and following the previously 
published approach for Egypt and Pakistan (16, 17), we  used 
epidemiologic and program indicators to assess the impact of the 
DAA treatment program in each country and in the 19 MENA 
countries combined. The impact was assessed for the total population 
of each country. The definitions of these indicators can be found in 
Table 1. These indicators are the outcomes of the model simulations. 
The year 2010 was chosen as a reference year for comparison of 
outcomes for consistency with the approach for Egypt and Pakistan 
(16, 17).

Treatment program scenarios

The treatment program was implemented in the model between 
2023 and 2030 with the goal of achieving elimination by the 2030 
target year. The program involved providing treatment at a specific 
rate for each country, ensuring a fixed probability per unit time for 
individuals to receive treatment. Eligibility for treatment was extended 
to all individuals aged 15 years or older who were chronically infected, 
regardless of the stage of liver disease. There was no prioritization of 
specific groups, and every eligible person had an equal chance of 
receiving treatment. The effectiveness of the treatment in real-world 
conditions was assumed to be 90% across all age and risk groups (45).

Three program scenarios were investigated for each country. The 
first one is the target-80%-incidence-reduction scenario where the 
annual treatment rate in each country is set at a level that can achieve 
80% incidence reduction by 2030. The second one is the target-
incidence-  ≤  5-per-100,000-people scenario where the annual 
treatment rate is set at a level that can yield an incidence ≤5 per 
100,000 people per year in 2030. The third one is the target-incidence-
rate- < 1-per-100,000-person-years scenario where the annual 
treatment rate is set at a level that can yield an incidence rate of <1 per 
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100,000 person-years in 2030. The latter scenario is the most 
ambitious scenario explored here and would lead to virtual 
elimination of HCV infection, per a conventional definition of 
infection elimination (46).

The second scenario was not a primary focus of our analysis, 
because several countries have reached or would reach an incidence 
≤5 per 100,000 people per year by 2030 without scale-up of 
treatment (Supplementary Table S3). In some countries, current 
incidence rate may not be  reflective of current prevalence of 
infection, as prevalence reflects incidence rate at earlier times when 
incidence rate was high. Therefore, we  opted in this study to 
highlight a more ambitious elimination target for this infection.

Uncertainty analysis

Uncertainty analyses were conducted to estimate the range of 
uncertainty around the epidemic projections and treatment program 
outcomes in each country. This was done by using the lower and 
upper bounds of the 95% confidence interval (CI) of each HCV Ab 

prevalence measure to generate, respectively, the highest and lowest 
model-fitted epidemic projections. The 95% CI of each HCV Ab 
measure was calculated in Matlab using the Clopper-Pearson 
method. The highest and lowest projections were used to estimate the 
95% uncertainty interval (95% UI) of the impact of the program. 
Point estimates and associated 95% UIs were reported for each of the 
epidemiologic and programming indicators for each country.

Results

Table 2 shows the impact of the treatment program scenarios on 
HCV chronic infection prevalence in the total population of each of 
the 19 included countries. Prevalence of chronic infection in 2022 
(before the start of the program) ranged between 0.1% in several 
countries such as Algeria and Lebanon, and 1.0% in the 
United Arab Emirates, with a median of 0.3%. In absence of the 
treatment program, chronic infection prevalence was projected to 
decline in all 19 countries, but at different rates ranging from very 
slow decline to somewhat rapid decline. Prevalence of chronic 

TABLE 1 Epidemiologic and programming measures used to quantify the impact of the HCV treatment program in each country, following our 
approach for Egypt and Pakistan (16, 17, 19).

Measure Definition

HCV chronic infection prevalence Proportion of a given population that are HCV antibody positive and RNA positive, that is, proportion of the population that are 

chronically infected with HCV. This also known as HCV viremic prevalence.

HCV incidence (also referred to as 

number of new HCV infections per 

year)

Number of new HCV infections in the total population over a specific timeframe such as a year.

HCV incidence rate per 100,000 

person-years

Number of new HCV infections per person-time of the at-risk population, that is, HCV incidence per unit time (say a year) times 

100,000 divided by the population size of the susceptible population.

HCV incidence per 100,000 people 

per year

Number of new HCV infections per unit time (say a year) times 100,000 divided by the total population size, that is including both 

those susceptible and infected.

HCV chronic infection prevalence 

reduction

Relative difference between HCV chronic infection prevalence at a given time point in presence of the treatment intervention, and 

that in the no-intervention counter-factual scenario. This measure was used to disentangle HCV chronic infection prevalence 

reduction attributed strictly to the program from that due to “natural” epidemic course. Specifically, this measure is calculated using 

the following expression:

Chronic infection prevalence reduction
chronic infec

= × −100 1
ttion prevalence in presence of the treatment intervention

cchronic infection prevalence in the no-intervention counteer-factual scenario











Incidence reduction Relative difference between incidence at a given time point and incidence in 2010. This measure was used to define the target-80%-

incidence-reduction scenario by 2030. The year 2010 was chosen as a reference year for comparison of outcomes, as suggested earlier 

by the WHO (14, 44), and for consistency with the approach for Egypt and Pakistan (16, 17).

Incidence rate reduction Relative difference between incidence rate at a given time point in presence of the treatment intervention, and that in the no-

intervention counter-factual scenario. This measure was used to disentangle incidence rate reduction attributed strictly to the 

program from that due to “natural” epidemic course. Specifically, this measure is calculated using the following expression:

Incidence rate reduction
incidence rate in presence 

= × −100 1
oof the treatment intervention

incidence rate in the no-inteervention counter-factual scenario







Number of averted infections Difference between incidence after treatment program implementation, and that in the no-intervention counter-factual scenario. An 

annual discount rate of 3% was applied on future savings (that is infections averted).

Proportion of infections averted Number of infections averted by the treatment program divided by the total number of new infections in the no-intervention 

counter-factual scenario within the same timeframe.

Number of treatments required to 

avert one new infection

Cumulative number of treatments divided by number of averted infections by the treatment program over a chosen timeframe.

Program treatment coverage Number of living treated persons at a given time point divided by number of living chronically infected persons at that time point.

These measures are the outcomes of the model simulations. 
HCV, hepatitis C virus; RNA, ribonucleic acid; WHO, World Health Organization.
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infection by 2030 ranged between 0.1 and 0.9% across countries with 
a median of 0.2%.

In presence of the treatment program, prevalence of chronic 
infection by 2030 ranged between 0.0 and 0.3% across countries with 
a median of 0.1% in the target-80%-incidence-reduction scenario and 
was less than 0.1% in the target incidence rate < 1 per 100,000 person-
years scenario. The reduction in prevalence of chronic infection by 
2030, strictly attributed to the treatment program, depended on the 
treatment coverage per each scenario in each country (Table 3). It 
ranged between 48.1 and 83.4% with a median of 68.9% in the target-
80%-incidence-reduction scenario, and between 61.2 and 97.6% with 
a median of 91.0% in the target incidence rate < 1 per 100,000 person-
years scenario.

Table 4 shows the impact of the treatment program scenarios on 
HCV incidence rate in the total population of each of the 19 countries. 
HCV incidence rate, per 100,000 person-years in 2022, ranged 
between 3.5 in Tunisia and 61.1 in Oman, with a median of 16.1. In 
absence of the treatment program, incidence rate by 2030, per 100,000 
person-years, ranged between 2.5 and 39.0 across countries with a 
median of 11.7.

In presence of the treatment program, incidence rate by 2030, per 
100,000 person-years, ranged between 0.9 and 16.3 with a median of 
3.2  in the target-80%-incidence-reduction scenario. Palestine and 

Syria reached the goal of incidence rate < 1 per 100,000 person-years 
within this scenario. All countries reached this goal in the target 
incidence rate < 1 per 100,000 person-years scenario, as expected. 
Incidence rate reduction by 2030 strictly attributed to the treatment 
program ranged between 47.8 and 81.9% with a median of 68.5% in 
the target-80%-incidence-reduction scenario, and between 61.0 and 
97.5% with a median of 90.7% in the target incidence rate < 1 per 
100,000 person-years scenario.

Other program indicators are shown in Table 3 and Figure 1. The 
number of treatments administrated between 2023 and 2030 varied 
widely by country depending on the country’s population size and 
number of chronically infected individuals in need of treatment. 
Treatment coverage varied also by country depending on the current 
prevalence of chronic infection and incidence. The number of 
treatments required to prevent one new infection varied from 1.3 to 
25.9 across countries. Despite the significant disparities in the 
number of chronically infected individuals requiring treatment 
among the 19 MENA countries, the range of treatments needed to 
prevent one new infection remained relatively narrow.

In the target-80%-incidence-reduction scenario, the number of 
treatments administrated between 2023 and 2030 ranged between 
2,610 in Lebanon and 180,416 in Sudan, with a median of 53,079. 
Treatment coverage in 2030 ranged between 40.2% in Kuwait and 

TABLE 2 Impact of the treatment program scenarios on HCV chronic infection prevalence in 19 countries in the Middle East and North Africa.

Countries HCV 
chronic 

infection 
prevalence 
in 2022 (%)

HCV chronic infection prevalence by 2030 (%) HCV chronic infection prevalence 
reduction strictly attributed to 

the treatment program scenarios 
by 2030 (%)

No-
treatment 

intervention 
scenario

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Afghanistan 0.41 (0.26–0.67) 0.36 (0.21–0.62) 0.08 (0.05–0.11) 0.01 (0.01–0.01) 78.6 (75.7–81.3) 97.6 (95.3–98.8)

Algeria 0.10 (0.02–0.49) 0.08 (0.01–0.42) 0.03 (0.00–0.11) 0.01 (0.00–0.01) 67.5 (61.2–73.3) 86.4 (61.2–97.8)

Iran 0.15 (0.08–0.40) 0.12 (0.06–0.31) 0.05 (0.03–0.13) 0.03 (0.03–0.03) 54.5 (52.6–57.2) 74.5 (52.6–91.2)

Iraq 0.24 (0.10–0.63) 0.24 (0.08–0.52) 0.04 (0.02–0.06) 0.04 (0.02–0.04) 82.6 (81.0–88.5) 84.3 (81.0–97.8)

Jordan 0.16 (0.06–0.50) 0.14 (0.05–0.49) 0.02 (0.01–0.06) 0.02 (0.01–0.02) 83.4 (79.7–87.6) 83.8 (79.7–96.9)

Kuwait 0.84 (0.19–2.68) 0.63 (0.14–2.08) 0.32 (0.08–0.90) 0.02 (0.02–0.02) 48.2 (42.5–56.7) 97.0 (84.0–99.3)

Lebanon 0.11 (0.03–0.48) 0.06 (0.02–0.29) 0.03 (0.01–0.09) 0.02 (0.01–0.02) 53.9 (40.7–68.4) 70.2 (40.7–96.1)

Libya 0.94 (0.61–1.62) 0.89 (0.58–1.54) 0.23 (0.15–0.39) 0.05 (0.05–0.05) 74.0 (73.7–74.3) 94.6 (91.5–97.0)

Morocco 0.40 (0.22–0.70) 0.29 (0.16–0.52) 0.14 (0.08–0.24) 0.02 (0.02–0.02) 52.5 (50.8–54.6) 92.6 (86.4–95.7)

Oman 0.34 (0.18–0.63) 0.23 (0.12–0.45) 0.07 (0.04–0.13) 0.01 (0.01–0.01) 68.9 (66.1–71.8) 97.6 (95.1–98.8)

Palestine 0.31 (0.19–0.47) 0.23 (0.14–0.36) 0.06 (0.04–0.09) 0.06 (0.04–0.06) 74.3 (73.0–75.3) 74.3 (73.0–84.2)

Qatar 0.37 (0.37–0.44) 0.34 (0.34–0.41) 0.08 (0.07–0.09) 0.02 (0.02–0.02) 78.1 (78.1–78.5) 95.1 (95.1–95.9)

Saudi Arabia 0.40 (0.23–0.71) 0.29 (0.17–0.52) 0.15 (0.09–0.26) 0.03 (0.03–0.03) 48.1 (47.1–49.5) 91.0 (83.8–95.2)

Somalia 0.24 (0.08–0.66) 0.19 (0.05–0.56) 0.04 (0.01–0.08) 0.01 (0.01–0.01) 80.9 (73.9–86.1) 92.0 (73.9–98.0)

Sudan 0.43 (0.14–1.13) 0.35 (0.11–0.98) 0.08 (0.03–0.19) 0.02 (0.02–0.02) 77.8 (73.6–80.8) 93.2 (76.3–98.2)

Syria 0.29 (0.18–0.49) 0.24 (0.15–0.41) 0.06 (0.04–0.10) 0.06 (0.04–0.06) 74.8 (73.6–76.7) 74.8 (73.6–85.3)

Tunisia 0.30 (0.14–0.74) 0.23 (0.11–0.58) 0.09 (0.04–0.22) 0.09 (0.04–0.09) 61.0 (60.2–63.0) 61.2 (60.2–86.3)

United Arab Emirates 0.98 (0.52–1.87) 0.69 (0.36–1.39) 0.22 (0.12–0.44) 0.03 (0.03–0.03) 68.1 (66.5–71.5) 96.1 (92.6–98.2)

Yemen 0.60 (0.29–1.15) 0.39 (0.18–0.77) 0.18 (0.09–0.31) 0.02 (0.02–0.02) 54.8 (49.9–60.4) 95.8 (90.2–98.1)

*Incidence reduction was defined as the relative difference between incidence at a given time point and incidence in 2010. The year 2010 was chosen as a reference year for the target-80%-
incidence-reduction scenario, as suggested earlier by the WHO (14, 44), and for consistency with the approach for Egypt and Pakistan (16, 17).
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TABLE 3 Key program indicators for the treatment program scenarios in 19 countries in the Middle East and North Africa.

Countries Number of treatments from 2023 up to 
2030

Treatment coverage by 2030 
(%)

Number of HCV infections averted by 
2030

Number of treatments per 
infection averted by 2030

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Target 80% 
incidence 
reduction 
scenario*

Target 
incidence rate  
< 1 per 100,000 
person-years 

scenario

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Target 80% 
incidence 
reduction 
scenario*

Target 
incidence 
rate  < 1 per 

100,000 
person-years 

scenario

Afghanistan 157,855 (93,171-272,909) 190,267 (114,559-317,363) 70.1 (67.2–73.1) 95.9 (92.7–97.9) 68,499 (34,815-134,797) 104,315 (52,244-206,369) 2.3 (2.0–2.7) 1.8 (1.5–2.2)

Algeria 32,360 (4,470-183,708) 41,004 (4,470-238,416) 57.0 (52.1–62.5) 79.4 (52.1–95.9) 11,038 (1,298-72,135) 15,834 (1,298-124,456) 2.9 (2.5–3.4) 2.6 (1.9–3.4)

Iran 79,408 (37,668-217,812) 108,520 (37,668-344,677) 46.9 (44.4–49.4) 68.3 (44.4–87.8) 9,180 (4,311-27,467) 13,587 (4,311-53,347) 8.7 (7.9–8.7) 8.0 (6.5–8.7)

Iraq 80,959 (41,542-266,293) 93,025 (41,542-287,141) 78.3 (77.2–85.1) 81.3 (77.2–97.0) 9,766 (5,916-22,740) 12,158 (5,258-41,903) 8.3 (7.0–11.7) 7.7 (6.9–7.9)

Jordan 16,762 (5,712-55,122) 16,828 (5,712-58,124) 78.4 (74.8–82.4) 79.0 (74.8–94.6) 2,578 (599–13,359) 2,598 (599–18,502) 6.5 (4.1–9.5) 6.5 (3.1–9.5)

Kuwait 17,639 (3,449-67,587) 35,241 (6,760-116,136) 40.2 (34.9–47.7) 95.4 (78.3–98.7) 3,115 (539–14,038) 8,732 (1,277-37,256) 5.7 (4.8–6.4) 4.0 (3.1–5.3)

Lebanon 2,610 (527–15,409) 3,470 (527–23,082) 45.7 (34.2–58.4) 62.5 (34.2–93.7) 401 (55–3,671) 559 (55–6,545) 6.5 (4.2–9.5) 6.2 (3.5–9.5)

Libya 53,079 (34,570-91,942) 66,828 (42,307-117,572) 68.8 (68.6–69.7) 93.1 (89.1–96.0) 3,939 (2,553-6,774) 6,006 (3,626-11,101) 13.5 (13.5–13.6) 11.1 (10.6–11.7)

Morocco 92,644 (49,590-168,718) 142,712 (78,226-251,166) 43.1 (41.9–44.9) 64.1 (63.2–66.2) 16,402 (8,311-31,637) 34,981 (18,295-64,799) 5.6 (5.3–6.0) 4.1 (3.9–4.3)

Oman 11,479 (5,762-22,810) 16,200 (8,276-31,152) 53.8 (51.2–56.5) 94.6 (89.8–97.2) 6,829 (3,279-14,222) 12,525 (5,877-26,131) 1.7 (1.6–1.8) 1.3 (1.2–1.4)

Palestine 13,111 (7,897-20,376) 13,111 (7,897-22,634) 71.0 (69.6–72.2) 71.0 (69.6–81.6) 757 (451–1,308) 757 (451–1,547) 17.3 (15.6–17.5) 17.3 (14.6–17.5)

Qatar 9,689 (9,599-11,423) 11,646 (11,569-13,784) 71.2 (71.1–72.1) 92.5 (92.5–93.9) 2,129 (2,086-2,566) 3,030 (3,002-3,707) 4.6 (4.5–4.6) 3.8 (3.7–3.9)

Saudi Arabia 75,308 (42,527-136,652) 140,986 (75,586-262,762) 40.9 (40.1–41.3) 87.5 (78.6–93.0) 9,137 (5,064-17,295) 21,952 (10,620-44,812) 8.2 (7.9–8.4) 6.4 (5.9–7.1)

Somalia 39,430 (10,838-117,635) 44,315 (10,838-129,873) 74.0 (67.4–80.6) 88.4 (67.4–96.7) 9,633 (1,807-38,473) 12,031 (1,807-51,683) 4.1 (3.1–6.0) 3.7 (2.5–6.0)

Sudan 180,416 (53,169-503,107) 211,912 (54,803-592,187) 73.3 (68.9–76.2) 91.2 (71.7–97.5) 28,047 (7,840-97,348) 38,359 (8,247-148,162) 6.4 (5.2–6.8) 5.5 (4.0–6.6)

Syria 54,479 (33,319-96,149) 54,479 (33,319-106,231) 71.1 (69.8–72.6) 71.1 (69.8–82.5) 3,129 (1,853-5,843) 3,129 (1,853-6,874) 17.4 (16.5–18.0) 17.4 (15.5–18.0)

Tunisia 24,477 (11,490-62,244) 24,553 (11,490-85,056) 55.5 (54.3–57.3) 55.5 (54.3–82.8) 943 (424–2,708) 947 (424–4,217) 25.9 (23.0–27.1) 25.9 (20.2–27.1)

United Arab Emirates 61,728 (31,934-126,268) 85,338 (44,907-164,004) 60.4 (58.8–63.7) 88.0 (87.9–88.9) 8,703 (4,262-20,227) 17,104 (8,184-37,118) 7.1 (6.2–7.5) 5.0 (4.4–5.5)

Yemen 119,749 (52,057-259,048) 208,382 (94,347-418,712) 45.7 (41.2–50.8) 93.6 (85.9–97.0) 24,688 (9,788-59,333) 57,532 (21,984-133,732) 4.9 (4.4–5.3) 3.6 (3.1–4.3)

*Incidence reduction was defined as the relative difference between incidence at a given time point and incidence in 2010. The year 2010 was chosen as a reference year for the target-80%-incidence-reduction scenario, as suggested earlier by the WHO (14, 44), and for 
consistency with the approach for Egypt and Pakistan (16, 17).
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TABLE 4 Impact of the treatment program scenarios on HCV incidence in 19 countries in the Middle East and North Africa.

Countries Incidence rate in 
2010 (per 100,000 

person-years)

Incidence rate in 
2022 (per 100,000 

person-years)

Incidence rate by 2030 (per 100,000 person-years) Incidence rate reduction strictly 
attributed to the treatment program 

scenarios by 2030 (%)

No-treatment 
intervention 

scenario

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Target 80% 
incidence 
reduction 
scenario*

Target incidence 
rate  < 1 per 

100,000 person-
years scenario

Afghanistan 74.9 (44.7–126.6) 49.6 (27.3–91.2) 37.8 (20.0–72.3) 8.3 (5.0–14.0) 1.0 (1.0–1.0) 78.0 (75.2–80.7) 97.4 (95.1–98.6)

Algeria 16.3 (2.5–81.8) 9.8 (1.4–55.3) 7.1 (0.9–42.8) 2.3 (0.4–11.6) 1.0 (0.4–1.0) 67.2 (61.0–72.8) 86.2 (61.0–97.7)

Iran 11.6 (5.9–31.4) 5.8 (2.9–16.4) 3.8 (1.9–11.0) 1.7 (0.9–4.7) 1.0 (0.9–1.0) 54.3 (52.4–56.9) 74.3 (52.4–91.1)

Iraq 13.5 (5.4–40.7) 8.4 (3.5–27.1) 6.2 (3.1–20.6) 1.1 (0.6–2.5) 1.0 (0.6–1.0) 82.3 (80.2–88.1) 84.1 (80.2–95.2)

Jordan 8.2 (2.4–30.9) 6.1 (1.6–27.1) 5.5 (1.4–27.4) 1.0 (0.3–3.7) 1.0 (0.3–1.0) 81.9 (78.1–86.4) 82.3 (78.1–96.2)

Kuwait 120.9 (25.7–412.5) 53.0 (10.6–197.8) 31.2 (6.1–123.2) 16.3 (3.5–54.4) 1.0 (1.0–1.0) 47.8 (42.4–55.9) 96.9 (83.8–99.2)

Lebanon 6.7 (1.6–33.9) 5.2 (1.1–32.2) 3.2 (0.6–23.4) 1.5 (0.4–7.6) 1.0 (0.4–1.0) 53.3 (40.2–67.6) 69.6 (40.2–95.8)

Libya 25.7 (16.6–44.9) 19.7 (12.7–34.2) 17.4 (11.3–30.3) 4.7 (3.0–8.1) 1.0 (1.0–1.0) 73.2 (73.1–73.2) 94.4 (91.3–96.8)

Morocco 45.5 (24.6–81.3) 23.6 (12.5–43.3) 14.7 (7.7–27.3) 6.9 (3.7–12.3) 1.0 (1.0–1.0) 53.1 (51.4–55.1) 93.2 (87.0–96.3)

Oman 107.1 (58.2–197.1) 61.1 (31.6–118.5) 39.0 (19.5–78.3) 12.3 (6.7–22.5) 1.0 (1.0–1.0) 68.5 (65.8–71.3) 97.5 (95.0–98.7)

Palestine 7.9 (5.1–13.1) 4.8 (3.1–8.2) 3.5 (2.2–6.1) 0.9 (0.6–1.5) 0.9 (0.6–1.0) 74.0 (72.8–74.9) 74.0 (72.8–83.9)

Qatar 36.9 (36.6–43.5) 22.5 (22.4–26.9) 19.7 (19.5–23.6) 4.4 (4.3–5.1) 1.0 (1.0–1.0) 77.9 (77.8–78.2) 95.0 (95.0–95.9)

Saudi Arabia 38.6 (22.0–69.8) 16.1 (9.1–29.4) 10.6 (5.9–19.5) 5.5 (3.2–9.9) 1.0 (1.0–1.0) 47.8 (46.9–49.1) 90.7 (83.5–95.0)

Somalia 21.6 (5.9–62.3) 15.5 (3.5–52.8) 11.7 (2.4–44.8) 2.3 (0.6–6.6) 1.0 (0.6–1.0) 80.3 (73.5–85.2) 91.6 (73.5–97.8)

Sudan 26.2 (9.0–79.8) 18.0 (5.6–58.5) 13.9 (4.1–47.2) 3.2 (1.1–9.6) 1.0 (1.0–1.0) 77.2 (73.3–79.7) 92.9 (75.9–97.9)

Syria 6.3 (4.0–10.7) 4.5 (2.7–7.9) 3.6 (2.1–6.5) 0.9 (0.6–1.5) 0.9 (0.6–1.0) 74.4 (73.2–76.2) 74.4 (73.2–84.9)

Tunisia 6.3 (2.9–17.0) 3.5 (1.6–9.7) 2.5 (1.1–7.0) 1.0 (0.5–2.6) 1.0 (0.5–1.0) 60.8 (60.1–62.6) 61.0 (60.1–86.1)

United Arab Emirates 76.7 (39.8–155.9) 39.0 (19.8–83.7) 27.0 (13.5–60.3) 8.7 (4.5–17.3) 1.0 (1.0–1.0) 67.9 (66.3–71.2) 96.3 (92.7–98.3)

Yemen 95.5 (45.3–187.1) 42.9 (19.2–90.2) 22.9 (9.9–50.3) 10.4 (5.0–20.3) 1.0 (1.0–1.0) 54.3 (49.6–59.6) 95.7 (90.1–98.1)

*Incidence reduction was defined as the relative difference between incidence at a given time point and incidence in 2010. The year 2010 was chosen as a reference year for the target-80%-incidence-reduction scenario, as suggested earlier by the WHO (14, 44), and for 
consistency with the approach for Egypt and Pakistan (16, 17).
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78.4% in Jordan, with a median of 60.4%. Number of infections 
averted by 2030 ranged from 401  in Lebanon and 68,499  in 
Afghanistan, with a median of 8,703. The proportion of infections 
averted by 2030 out of all incident infections was lowest in Kuwait 
and highest in Jordan (Figure 1). Number of treatments required to 
avert one new infection by 2030 ranged between 1.7 in Oman and 
25.9 in Tunisia, with a median of 6.5 (Table 3).

In the target incidence rate < 1 per 100,000 person-years scenario, 
the number of treatments administrated between 2023 and 2030 
ranged between 3,470 in Lebanon and 211,912 in Sudan, with a median 
of 54,479 (Table 3). Treatment coverage in 2030 ranged between 55.5% 
in Tunisia and 95.9% in Afghanistan, with a median of 87.5%. Number 

of infections averted by 2030 ranged between 559 in Lebanon and 
104,315 in Afghanistan, with a median of 12,158. The proportion of 
infections averted by 2030 out of all incident infections was lowest in 
Tunisia and highest in United Arab Emirates (Figure 1). Number of 
treatments required to avert one new infection by 2030 ranged between 
1.3 in Oman and 25.9 in Tunisia, with a median of 5.5 (Table 3).

Supplementary Tables S2–S4 show the results of the scenario of 
targeting an incidence of ≤5 per 100,000 people per year by 2030. 
This scenario was not applicable in several countries, including 
Iran, Lebanon, Palestine, Syria, and Tunisia, as they were already on 
track or projected to achieve an incidence of ≤5 per 100,000 people 
per year by 2030 without requiring treatment scale-up 

FIGURE 1

Proportion of infections averted by 2030 in 19 countries in the Middle East and North Africa in the (A) target-80%-incidence-reduction scenario and 
(B) target incidence rate  < 1 per 100,000 person-years scenario. This proportion is defined as the total number of infections averted by the treatment 
program between 2023 and 2030 divided by the total number of new infections in the no-intervention counter-factual scenario within the same 
timeframe.
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(Supplementary Table S3). However, the overall results in this 
scenario still highlight the benefits of the treatment program and 
align with the findings from the two primary scenarios.

Median treatment coverage for 2030 varied across target scenarios: 
49.1% in the target incidence ≤5 per 100,000 people per year scenario, 
60.4% in the target-80%-incidence-reduction scenario, and 87.5% in the 
target incidence rate < 1 per 100,000 person-years scenario. The median 
number of infections averted by 2030 also varied: 4,280 in the target 
incidence ≤5 per 100,000 people per year scenario, 8,703 in the target-
80%-incidence-reduction scenario, and 12,158 in the target incidence 
rate < 1 per 100,000 person-years scenario. The median number of 
treatments required to prevent one new infection by 2030 ranged from 
6.9 in the target incidence ≤5 per 100,000 people per year scenario to 
6.5 in the target-80%-incidence-reduction scenario, and 5.5 in the target 
incidence rate < 1 per 100,000 person-years scenario.

Figure 2 illustrates the predicted impact of the three program 
scenarios over time in the combined 19 MENA countries. The 
prevalence of chronic HCV infection, estimated at 0.3% in 2022 
(prior to program initiation), was projected to decline to 0.0–0.1% 
by 2030 under the different treatment scenarios, compared to 
0.2% in the no-treatment intervention scenario. The HCV 
incidence rate per 100,000 person-years, which was at 18.5  in 
2022, was projected to decrease to 1.0–4.6 by 2030 across the 
various treatment scenarios, compared to 13.0 in the no-treatment 
intervention scenario.

Figure 3 displays key program indicators over time for the three 
program scenarios in the combined 19 MENA countries. In 2030, 
treatment coverage ranged from 44.0% in the target incidence ≤5 per 
100,000 people per year scenario to 82.0% in the target incidence 
rate < 1 per 100,000 person-years scenario. The number of infections 

FIGURE 2

Projected outcomes of the treatment program scenarios in the combined 19 countries of the Middle East and North Africa (MENA). (A) Prevalence of 
HCV chronic infection and (B) Incidence rate in the baseline scenario without treatment intervention compared to the scenarios with target incidence 
≤5 per 100,000 people per year, target 80% incidence reduction, and target incidence rate  < 1 per 100,000 person-years.
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averted by 2030 varied between 218,914 in the target 80% incidence 
reduction scenario and 366,136 in the target incidence rate < 1 per 
100,000 person-years scenario. The number of treatments required to 
prevent one new infection by 2030 remained around 4.5 across 
the scenarios.

In comparing the impact over time of the different scenarios at 
the combined level of the 19 countries, an important caveat needs to 
be noted when explaining the observed results. The scenario targeting 
an incidence of ≤5 per 100,000 people per year does not apply to Iran, 
Lebanon, Palestine, Syria, and Tunisia. This is because these countries 
are already on track or projected to achieve an incidence of ≤5 per 
100,000 people per year by 2030 (Supplementary Table S3). This 
caveat accounts for the varying relative impact between the scenario 

aiming for an incidence of ≤5 per 100,000 people per year and the 
scenario targeting an 80% reduction in incidence (Figures 2, 3).

Discussion

Current prevalence of chronic infection is ≤1% in the 19 MENA 
countries investigated in this study, substantially lower than that in 
Egypt and Pakistan, the two MENA countries most affected by HCV 
infection (16, 17). Incidence of HCV infection appears to be on a 
trajectory of decline, confirming other analyses reporting such 
declines (24, 25). However, this decline is not fast enough to achieve 
the elimination target by 2030.

FIGURE 3

Key program indicators for the treatment program scenarios in the combined 19 countries of the Middle East and North Africa (MENA). (A) Treatment 
coverage, (B) Number of HCV infections averted, and (C) Number of treatments per infection averted in the scenarios with target incidence ≤5 per 
100,000 people per year, target 80% incidence reduction, and target incidence rate  < 1 per 100,000 person-years.
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The impact of HCV-TasP in the 19 MENA countries is relatively 
lower compared to the estimated impact in Egypt and Pakistan (16, 
17). This is primarily attributed to the significantly lower prevalence 
of chronic HCV infection in those 19 countries. As a result, the 
number of infections averted in Egypt and Pakistan exceeds the total 
number of averted infections in the combined 19 MENA countries.

However, HCV-TasP was shown to provide still a strategic 
approach to control the epidemic and to reach the elimination target 
by 2030 in these 19 countries. While HCV treatment is indicated at 
the individual level to prevent disease sequelae such as fibrosis, 
cirrhosis, and liver cancer (4, 5), the impact of the treatment on 
reducing (indirectly) the onward transmission of the infection is 
substantial and could lead to elimination if carriers of this infection 
are identified and treated.

Most of the of the projected incidence declines following roll-out 
of HCV-TasP, in the range of 61.0–97.5% across countries in the target 
incidence rate < 1 per 100,000 person-years scenario, are attributed to 
the treatment program and not to natural evolution of the epidemic. 
The impact of the treatment program materialized rapidly within only 
few years of operation. The number of DAA treatments needed to 
avert one infection was relatively low with a median of 5.5, even 
though this group of MENA countries had concentrated epidemics 
with a low chronic infection prevalence.

These findings confirm the high public health value of the 
HCV-TasP approach, as an effective prevention intervention against 
transmission, just as it is a cost-effective and cost-saving treatment 
intervention against disease sequelae. The availability of DAA generics 
in multiple countries at a cost <$100 per drug regimen highlights the 
historical opportunity of eliminating this infection at a relatively low 
program cost, as demonstrated recently for Egypt (47), one of the 
MENA countries. This cost is currently minimal compared to a few 
years ago. This is significant considering the potential future healthcare 
costs that are being averted, not to mention other costs in terms of 
productivity, disability, and premature mortality.

While this historical opportunity of elimination is accessible, it 
hinges on overcoming a major hurdle, that of identifying chronically 
infected individuals. This challenge is especially acute in this group of 
19 countries because of the low prevalence of chronic infection. Most 
carriers of this virus are unaware of their infection status and typically 
may not be diagnosed before onset of serious HCV disease sequelae. 
Mass HCV screening in the population, such as in the generalized 
epidemic of Egypt (47), is not likely to be justified nor cost-effective 
with the low prevalence of chronic infection in these countries. 
Obtaining current and reliable data on the number of people 
diagnosed and treated for HCV in each country, including both the 
public and private healthcare sectors, is generally challenging. This 
lack of data hampers the assessment of progress in scaling up 
treatment efforts.

The most feasible testing strategy to optimize the yield of testing 
and program efficiency is perhaps that of targeted testing for specific 
subpopulations (23). Risk of exposure varies immensely by 
subpopulation and shows a distinctive hierarchy, particularly in 
concentrated epidemics such as those present in these 19 MENA 
countries (23). Efficiency of testing strategies can be enhanced by 
population prioritization by risk of exposure as demonstrated 
previously (23). In concentrated MENA epidemics, the number of 
tests needed to identify one chronic infection was 2.8 for people who 
inject drugs, 8.6 for populations with liver conditions, 5.1 for 

populations with high-risk healthcare exposures, but was much higher 
at 222.2 for general populations (23).

Though this group of countries had all low prevalence of chronic 
infection, there were differences in the impact of the HCV-TasP 
program. The level of incidence rate and its rate of decline due to 
natural evolution of the epidemic varied considerably across countries 
and this caused variation in HCV-TasP impact. Some countries had 
slowly declining incidence rate while others had rapidly declining 
incidence rate. The relationship between chronic infection prevalence 
and incidence rate also varied across countries, leading to variation in 
HCV-TasP impact. In some countries, current chronic infection 
prevalence was high relative to current incidence rate, as the majority 
of chronic infections reflected historical exposures due to a past cohort 
effect (48); that is prevalence did not reflect recent exposures or current 
incidence rate. Demographic factors also played a role. Age distribution 
of the population varied across countries and several countries were 
affected by high rates of immigration, such as Kuwait, Oman, Qatar, 
and United Arab Emirates, where a large proportion of the population 
are young/mid-age expatriates from other regions. Impact of the 
elimination scenario versus the target-80%-incidence-reduction 
scenario differed across countries for these same factors as well as the 
different rate of scale-up of the treatment in each of these scenarios.

While the impact of HCV-TasP varied across individual countries, 
the combined results for the 19 MENA countries demonstrated 
significant regional-level benefits. All program scenarios showed 
substantial reductions in both incidence and chronic infection 
prevalence. In the target incidence rate < 1 per 100,000 person-years 
scenario, where a treatment coverage of over 80% was achieved by 2030, 
approximately 1.5 million individuals received treatment, leading to the 
prevention of nearly 370,000 infections. By 2030, every 4.5 treatments 
prevented one infection. These findings highlight the substantial impact 
and effectiveness of the treatment program at a regional level.

This study has limitations. Number of Ab prevalence measures 
varied across countries and for some countries the number of 
measures over time was not adequate to capture concrete time trends 
in Ab prevalence. Available Ab prevalence measures may not also 
be  representative of actual prevalence with the small number of 
seroprevalence surveys done in the considered countries. We assumed 
any chronically infected individual can be treated, but treatment may 
not be indicated for all. We assumed that coverage of treatment has 
been negligible so far in these MENA countries, but this may not apply 
to all countries. Some of the biological parameters used in the model 
were based on the existing literature including studies on people who 
inject drugs, which may affect their generalizability to the general 
population. Future incidence can be uncertain as it can depend on 
unpredictable factors, such as scale-up of other coincidental 
interventions. We used a complex mathematical model to describe 
HCV transmission in the population, but predictions may 
be contingent on type of model and its input data.

To partially address these limitations, multivariable uncertainty 
analyses were conducted to estimate the level of uncertainty 
surrounding the model projections. These analyses revealed that the 
extent of uncertainty varied across countries, underscoring the 
importance of obtaining improved input data on Ab prevalence in 
specific countries. Enhanced data would allow the model to generate 
more precise projections. Conducting multiple rounds of population-
based national surveys, similar to the ones conducted in Egypt (49, 
50), would have significantly enhanced the model’s capability to 
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capture the levels and trends of the epidemic in the 19 
MENA countries.

If new national or regional surveys are carried out in these 
countries in the near future, the data from these surveys can 
be  incorporated into the modeling approach to generate updated 
results that account for the newly available evidence. Therefore, while 
the study results offer estimates for initiating treatment programs, 
planning activities, and allocating resources, they represent an 
ongoing effort that requires regular updates as more input data 
become available. These updates will contribute to improving the 
certainty and reliability of the estimates.

In conclusion, this study investigated the impact of the 
HCV-TasP program in 19 MENA countries using different program 
scenarios. Among these scenarios, the one targeting an incidence 
rate of less than 1 per 100,000 person-years demonstrated the most 
significant impact. However, implementing this scenario may pose 
challenges for certain countries due to issues such as screening 
limitations, accessibility to DAAs, costs, and adaptability of the 
public health infrastructure. Each country should determine a target 
scenario that suits their specific circumstances. This study presented 
three different scenarios as options for consideration. Regardless of 
the scenario chosen, the projected outcomes consistently 
demonstrated that HCV-TasP is an effective and indispensable 
intervention for controlling the epidemic and achieving the goal of 
HCV elimination by 2030. These 19 MENA countries have an 
opportunity to avert many new infections and eliminate HCV and 
much of its disease sequelae by 2030, by adopting the 
HCV-TasP approach.
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