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ABSTRACT:  

Introduction: Currently, direct-acting antivirals (DAAs) are considered the ideal choice for 

the treatment of chronic HCV patients due to their proven efficacy (SVR> 90%), and 

minimal adverse effects. Egypt launched a large treatment program aimed at providing 

treatment coverage for Egyptian HCV- infected patients.  

Areas covered: This review covers the treatment and prevention efforts made by the 

Egyptian National Committee for the Control of Viral Hepatitis (NCCVH) with the available 

model of care for HCV patients in Egypt, in addition to the barriers that prevent elimination 

of HCV from Egypt.  

Expert Commentary: Egypt could provide a model for establishing the largest HCV 

management system aimed at eliminating HCV from the country with the highest worldwide 

prevalence. Despite the huge efforts and achieved results in combating the HCV epidemic in 

Egypt, certain improvements are needed in order to attain HCV elimination, such as the 

development of an enhanced screening program working in parallel to the present treatment 

options.  

Keywords: HCV; Egypt; Prevention; Treatment; Elimination 
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1. INTRODUCTION: 

Hepatitis C virus (HCV) infection is a major global health problem that affects more than 184 

million people all over the world. Egypt has one of the world’s highest prevalence rates for 

HCV infection. The National Demographic Health Survey (EDHS) that was conducted in 

2015 demonstrated a marked drop in HCV burden to 6 million HCV patients, compared to 

about 10 million in 2008. Despite this obvious decline, that large number of cases in a 

resource limited country like Egypt continues to represent a serious national health problem 

[1,2]. 

The high prevalence of HCV in Egypt is mostly attributed to the wide community based 

campaigns against schistosomiasis brought by the Egyptian Ministry of Health (MOH) during 

the period from 1950-1980 aiming at eradicating this endemic parasitic infection, which was 

a serious public health problem and a major cause of liver disease at the time [3,4]. This 

meritorious effort gave rise to a huge reservoir of HCV in the country as a result of patients’ 

exposure to multiple injections with extremely poor sterilized non-disposable needles [5]. 

Moreover, approximately 150000 individuals acquire HCV infection annually in the country 

primarily through health-care related transmission which is considered the primary mode of 

HCV transmission in Egypt [6]. 

Before the era of DAAs, the available choices of hepatitis C virus (HCV) treatment were very 

limited. Pegylated interferon-based therapy represented the backbone line of treatment and 

the standard of care (SOC) at that time [7]. About 350,000 patients were treated using 

pegylated interferon-based therapy in Egypt from 2006 to 2014 within a large national 

program that was launched to combat HCV in the country and the overall, sustained virologic 

response (SVR) did not exceed 60% [8]. As a result of the known suboptimal success rates, 

poor tolerability and difficulty of administration of interferon [9, 10], the total number of 
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Egyptian patients who were treated were considered low and the vast majority of HCV 

patients were left without effective treatment [11]. 

In 2006, the Egyptian MOH settled the National Committee for Control of Viral Hepatitis 

(NCCVH) headed by expert Egyptian professors of Hepatology and Public Health in addition 

to ad hoc experts from Pasteur Institute in Paris (France) and the University of California in 

San Francisco (United States), to take the lead in facing the countries HCV epidemic [12, 13]. 

The national goal and the vision of the HCV management program in Egypt was to reduce 

HCV prevalence < 2% within 10 years and to near elimination of the disease (prevalence 

<1%) by 2030 [14, 15].  

During the period between 2006 to 2014, Egyptian chronic HCV-infected patients were 

served through 26 well equipped, specialized centers for the treatment of viral hepatitis that 

were distributed all over the state. The previous SOC therapy of combined pegylated 

Interferon and ribavirin were supplied for free or at reduced prices through these centers 

which succeeded in treating more than 350,000 patients with this line of therapy [12]. A web 

based registry was set-up to manage patient appointments and follow up visits in addition to 

recording patients’ data through a central database located at the headquarter of the NCCVH. 

With the introduction of DAA therapy to Egypt in 2014, a further 34 specialized treatment 

centers were added to the available network of NCCVH affiliated centers, with more than one 

million chronic HCV patients treated in such centers. Treatment is offered in these centers at 

no or minimal cost, and laboratory investigations are performed nearly free of charge. [12, 

13]. 
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2. EGYPTIAN EXPERIENCE IN TREATMENT OF HCV USING DAAs 

As genotype 4 represents the dominant HCV genotype in Egypt with a prevalence exceeding 

90% [16], it was necessary to confirm the effectiveness of the different DAAs regimens 

before their enrollment for mass treatment in Egypt. For such reasons, different multicenter, 

randomized, active-controlled clinical trials were conducted in well-equipped Egyptian 

hepatology centers before their applications [13]. Even more, results of real-life Egyptian 

experiences using these drugs were evaluated to ensure the efficacy and safety of the used 

drugs and consequently, the national guidelines were periodically modified to ensure the 

highest levels of compliance, potency, and safety. The evolution of the used treatments in the 

standard protocol issued by NCCVH was always guided by changes in international treatment 

guidelines and the availability of HCV antiviral agents in the Egyptian market. Accordingly, 

the treatment recommendations showed consecutive changes (as shown in Table 1): 

2.1 Sofosbuvir based therapy: 

Sofosbuvir is an NS5B polymerase inhibitor with high antiviral activity, high barrier of 

resistance and broad genotypic coverage [17, 18]. The first implemented protocol of 

treatment for an HCV infected Egyptian patient was “sofosbuvir-based therapy”, in which 

patients were assigned to receive 12 versus 24 weeks of sofosbuvir (400mg) with 1000-1200 

mg oral ribavirin every day [19]. Our results were consistent with another study coming from 

USA which involved HCV G4 patients who were Egyptian in origin [20].  

The achieved results were supported by different studies that proved the success of 

sofosbuvir-based therapies, either alone or with pegylated interferon for short periods (12 

weeks duration) [17, 18, 21, 22]. 

The NCCVH launched the DAA program for HCV treatment in September 2014. Due to the 

expected number of Egyptian HCV-infected patients, and in compliance with the available 
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international guidelines at that time [23, 24], the program prioritized starting treatment for 

advanced liver fibrosis (F3-F4) patients. At the beginning of the treatment program, patients 

with Child-Pugh class B and C cirrhosis, with evidence of decompensation as ascites and 

encephalopathy, or having hepatocellular carcinoma unless disease free for 4 weeks after a 

potentially curative treatment intervention, were all excluded from treatment. Similarly, 

patients with extrahepatic malignancy except after two years of disease-free survival, raised 

creatinine >2.5 mg/dl, poorly controlled diabetes, INR >1.7, serum albumin <2.8 gm/dl, 

bilirubin >3md/dl and low platelet count <50.000 were also excluded. Interferon eligible 

patients received triple therapy (sof/PegIFN/RBV) for 12 weeks. Interferon ineligible and 

difficult to treat patients received 24 weeks of combined sofosbuvir and ribavirin (dual 

therapy) [12].  

Although considered as an important intermediate milestone step between interferon-based 

and interferon-free therapies, results of real-life experiences motivated the NCCVH 

stakeholders to shift lines of treatment to interferon-free dual DAAs therapy aiming to 

increase compliance, reduce side effects and achieve higher success rates. Simultaneously, 

NCCVH worked on establishing more specialized treatment centers (exceeded 60 centers in 

2017), for better coverage and higher accessibility to treatment so that no patients will need to 

travel for more than 50 kilometers to the nearest center [13]. 

2.2. Dual DAAs based therapies 

In May 2015, three major decisions were applied by the NCCVH. First, they decided to 

discontinue the use of sofosbuvir-ribavirin therapy due to its suboptimal responses, and the 

arrival of new drugs that could be used in combination with sofosbuvir. Second, all degrees 

of fibrosis (F0-F4) were included in therapy without discriminations. Third, the new 

guidelines for therapy included sofosbuvir/simeprevir treatment for 12 weeks. Simeprevir is a 
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second generation NS3/4a protease inhibitor that is effective against all genotypes (apart from 

genotype 3) with a well-accepted safety and efficacy profiles [26].  

By the introduction of combined sofosbuvir (400mg) and simeprevir (150mg) as the main 

line of treatment in the different NCCVH centers, the inclusion criteria included all patients 

who were 18-75 years old while reserved the same exclusion criteria as before. Although 

considered as a potent and effective drug, simeprevir results still posed concerns regarding its 

safety in cirrhotic patients. 

According to NCCVH guidelines for HCV management, another included potent drug was 

2D regimen formed of combined ombitasvir (NS5a inhibitor), paritaprevir (NS3/4a protease 

inhibitor) dosed with ritonavir, plus ribavirin. Although its potency and safety, this line of 

treatment was not included as a main line of treatment in the national program due to its 

considerable higher costs than other drugs. However, it played a major role in the treatment 

of HCV patients with concomitant renal impairment with raised creatinine and GFR below 

30ml/min. Cirrhotic patients were excluded from this combined treatment due to safety 

concerns for this special group of patients [12,13]. 

In November 2015, the new NCCVH guidelines chose to use sofosbuvir/daclatasvir 

combined therapy, with or without ribavirin, as the lead line of management of chronically 

infected HCV patients. This regimen is the backbone line of treatment till today . Daclatasvir 

is an effective pan-genotypic NS5a replication inhibitor [25]. This 12 weeks sofosbuvir 

(400mg)/ daclatasvir (60mg) regimen showed beneficial success rates with a very acceptable 

safety profile, and was tested in different special populations that are truly difficult to treat 

(such as transplanted patients, co-infected patients with HIV and advanced liver disease 

patients) and still kept excellent SVR12 rates [26-33].  
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2.3. Multi DAAs lines of treatment: 

With the introduction of the different dual DAAs lines of treatment, relapsed cases 

represented a new group of patients who are very difficult to be treated. For such patients, 

they are currently managed by 2D combined with sofosbuvir and ribavirin for 12 weeks, or 

sofosbuvir/simeprevir/daclatasvir/ ribavirin for 12 weeks. Patients who are ineligible to 

receive ribavirin could be treated with the same lines of treatment for 24 weeks without 

ribavirin. More data in regards to the safety and efficacy of these regimens are required, and 

newer potent drugs are awaited on the pipeline to be added to the NCCVH guidelines [12,13]. 

 

3. HCV PREVENTION MEASURES 

Before 2011, the achievements at the level of HCV prevention were extremely limited. 

Awareness and education campaigns to some selected population groups were the main 

strategies. In 2011, and as a result of the provided technical support from some global 

partners like World Health Organization (WHO), US Centre for Disease Control and 

Prevention (CDC) and the Pasteur Institute, Paris, an action plan was issued to cover all 

aspects of viral hepatitis control including prevention. The pillars of the action plan were; 

surveillance, infection control strategies, blood safety measures, awareness and education 

activities, in addition to other components like treatment and research activities [13]. Another 

step towards enhancing the prevention activities was the implementation of the global 

injection safety programme in Egypt in 2015 supported by WHO [12]. Updated guidance in 

infection control and blood safety guidelines were issued to help in updating the knowledge 

of physicians, medical staff, and medical students. Parallel to these efforts, a nationwide 

media campaign was launched. This campaign targeted also one of the social problems facing 

HCV patients which are the discrimination directed against them in work and even in health 
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care settings [12, 13]]. The calls for legalizations that prohibits such discrimination followed 

this media campaign and raised community discussions to set laws which consider it illegal to 

discriminate against people based on the disability caused by an infectious disease and to 

ensure that chronically infected HCV patients will be able to receive the same level of 

medical care within various healthcare facilities. 

4. KEY BARRIERS TO ELIMINATION OF HCV IN EGYPT: 

Despite the great efforts of the NCCVH then and now in the field of HCV, there are some 

difficulties impeding the complete and rapid elimination of the disease: 

4.1.  Undiagnosed cases and defects in the screening programs 

In Egypt in 2014, there were an estimated 125,000 viremic individuals being newly 

diagnosed each year: 10% of those with chronic hepatitis, 30% of those with compensated 

cirrhosis, while the majority (60%) were diagnosed with decompensated cirrhosis or HCC 

[14, 15].  

Despite this enormous burden, we still have many more undiagnosed cases preventing proper 

care and management. Some reports stated that the number of patients needed to be treated 

annually to reach disease elimination by 2030 was calculated in a modeling study and was 

estimated to be 350,000 patients a year, with treatments that are 90% effective. Accordingly, 

the number of annually diagnosed new cases must exceed 350,000 a year. If this is coupled 

with a decrease in the incidence of new cases by >20% annually, the burden of HCV-related 

disease in 2030 would decrease [14].  

The Egyptian MOH started a screening program in order to achieve its goal to make HCV a 

history. They thought to start with students in universities before their first year and young 

males before enrollment in the military service.  All these screening efforts were directed 
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towards the age group of 15-25 years old which has the least prevalence of HCV. Despite 

large efforts in regards to screening, many categories of patients are not yet screened 

including patients older than 40 years of age, housewives and infants. As well as those living 

in rural areas away from health facilities who are also more prone to gain infections from 

seeking advice from unqualified personnel [1]. To face this particular issue, large screening 

campaigns are now towards rural areas with the aim of diagnosing and referring any HCV 

antibody positive cases to the nearest treatment center to receive their proper care and 

management [12]. 

Moreover, screening of high-risk groups as those working in the health sector is going on, as 

they are more prone both to acquire and to transmit infections. 

For those working in other governmental institutions, screening programs started under the 

umbrella of the ministry of health.  Those working in private institutions and companies and 

whom had medical insurance also underwent screening and referral for treatment but their 

data is not yet connected with that of the ministry of health . 

Although the cost of drugs is not considered a problem nowadays especially after the wide 

use of generic highly effective medications, still the cost of diagnostics, on the other hand, is 

a major barrier to elimination. Currently, the cost of diagnostic tests in the national program 

exceeds the cost of a patient’s treatment [12]. In addition, the National program requires 

many baseline and follow-up tests that consume a large portion of the total cost to the 

program thereby making it difficult to allocate funds to HCV screening programs . 

4.2.   Still ongoing transmission (new infections and reinfections): 

 When comparing the results of both 2008 and 2015 DHS surveys, it seems that 

seroprevalence of HCV infection in Egypt has declined from 15% to 6.3% among the studied 

population with an overall estimated 30% decrease in HCV prevalence in Egypt between 
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2008 and 2015. However, HCV transmission is still ongoing, and incidence rates have been 

estimated at 2.4 per 1000 person-years (close to 165 000 new infections annually). In some 

reports, prevalence rates were estimated at 6.9/1000 persons/ yr based on a regression model 

using a national probability sample [1,2,34].  

The constant presence of the risk factors of HCV transmission as blood transfusion, needle 

reuse, needle stick injury, nosocomial infections from medical procedures, and household 

transmission between the patient and his family sharing the same personal tools, paved the 

way for both reinfection of previously treated cases and development of new infections. In 

addition, continued practice of bad health habits especially in rural areas by unqualified 

persons during circumcisions and home births through the use of unsterilized tools remains 

an important cause of increasing both new infections and reinfection [14]. Moreover, persons 

who achieve SVR after treatment lack protective immunity and remain at risk for new HCV 

infection if re-exposed [6].  Therefore, counseling and establishing good relations between 

patients and physicians in treatment centers to provide proper awareness and health education 

will decrease the incidence of reinfection .  

4.3.  Low rate of follow up and appearance of resistant cases 

One of the major limitations of the national program in Egypt is the low rate of follow-up 

which was reported in one study to be only 72.2% of the 28 142 patients who commenced 

therapy and were followed up to completion of treatment. Patients who completed follow up 

to 12 weeks after the end of therapy (time of judging the response to treatment), were just 

51.2% [35].  

Patients missing their follow up is a major barrier to the elimination of HCV. The NCCVH 

tried to encourage patients to attend their follow up visits after finishing treatment by 

providing a certificate of cure, which could be utilized in employment. Such a certificate is to 
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be issued to patients after coming in and reporting their SVR 12 results. Offering for free 

HCV PCR testing was one of the methods used to attract the patient to attend their follow up. 

Other methods like contacting the patients through phone calls to obtain results of testing 

were also utilized.  

Appearance of resistance to DAAs is disappointing to the clinicians and the patients yet 

referring to treatment centers again and choosing the proper re-treatment regimen according 

to the available protocol of treatment may solve this problem .Currently, no data is available 

about the magnitude of resistance issues in Egypt. However, there are some ongoing studies 

which could answer this question soon. 

4.4. Absence of an effective HCV vaccine  

Despite the rapid advances in HCV treatment and the rapid development of new effective oral 

medication, and the difference in managing HCV genotype 4 in comparison with the limited 

results of the previous standard of care therapy [36], the ideal solution for the final 

elimination of the virus is the development of a preventive vaccine against HCV infection 

[37]. Researchers are still working hard to discover a HCV vaccine which if successful could 

be a turning point in human history. 

4.5. Difficulties in implementation of primary care-based treatment and limited chronic 

disease management systems 

In addition to the complexity of pretreatment evaluation in HCV-infected patients, treatment 

with currently available anti HCV medication poses a considerable risk due to drug-drug 

interaction and treatment- related toxicities, thereby making it challenging to implement anti 

HCV treatment at the primary care setting [10]. Similarly, the lack of chronic disease 

management systems in Egypt is another barrier against HCV elimination. This could be 

explained by the absence of a well-established sequential step by step system for dealing with 
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chronic liver diseases in the country, starting from the family doctor or primary care to the 

required tertiary one. Instead, many stake holders and health care providing entities are 

sharing the mission of managing chronic diseases in addition to the large contribution of the 

private section in health management. 

4.6. Evaluation and monitoring of the population-level impact of the DAA program 

Due to the relatively recent introduction of DAAs into the country, more time may be needed 

to detect the long-term impact of these medications on the nationwide level. The late 

complications of chronic HCV like HCC and decompensation are expected to decline as 

consequence of the drop in HCV prevalence. The national burden of the disease in terms of 

liver disease mortalities would be reduced accordingly [14]. To the date, no available data is 

available to confirm these expectations. 

 

 

5. Expert commentary 

The HCV control strategy in Egypt succeeded to a large extent in establishing an excellent 

infrastructure for an integrated system to manage HCV patients. The availability of free of 

charge HCV antiviral therapy because of very cheap locally produced generic medications, 

helped a lot in treating a huge number of infected patients. Using these generics in mass 

treatment could be a model for low income countries, especially with such proved efficacy. 

The large number of publications coming from Egypt detailing the unique Egyptian model of 

care and the results of the mass HCV treatment will pave the way for repeating this 

experience in other countries. The challenge that faces this successful program in the next 

few years, will be focused on screening efforts to discover cases which aren’t known to be 

infected. Following a systematic and a well-organized screening program that targets high 
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risk populations and probably will expand to cover the entire population will help with the 

eradication of HCV from the country. Another point that needs more attention is the 

significance of cutting the transmission circle through more potent preventive measures 

especially in blood safety and other infection control procedures. The use of the readily 

available specialized network of treatment centers to manage other liver diseases like HBV 

and HCC, will help in combating the major health threat of liver diseases. Prevention of new 

infections still represents a challenge especially in health care settings. One of the interesting 

aspects of this large program is the importance of monitoring resistance strains which may 

result from the mass use of antiviral medications. The long term follow up for patients who 

finished antiviral therapy is another area that needs a lot of improvements in order to answer 

many questions regarding the remote benefits of HCV viral suppression, and to help early 

detection for HCC and other late complications. Maintaining this successful program despite 

the many difficulties a health care challenge for Egypt in the coming years.  

6. Five-year view 

Based on what Egypt has achieved towards eliminating HCV thus far,especially in providing 

easy access to treatment, we are convinced that this goal has become achievable in the next 

few years. The launch of a scheduled screening program that targets high-risk populations 

over the coming few years, in addition to the exerted efforts on the axis of prevention and 

blood safety measures, will help to convert the goal of HCV elimination into a reality. The 

discovery of an effective vaccine against HCV will help a lot in a country with high 

endemicity and inadequate safety and infection control measures like Egypt. 
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7. Key issues 

• In 2006, the Egyptian government settled the National Committee for Control of Viral 

Hepatitis (NCCVH) to take the lead in facing HCV epidemic in the country. 

• A specialized network of more than 54 facilities was established for easing the access 

to HCV therapy through providing an integrated services ended by offering 

subsidized or even for free HCV medications. 

• This huge work succeeded in treating more than one million patient with DAAs with 

obviously high cure rates which were scholarly published as real-life results. 

• Major changes have occurred in the standardized treatment protocol issued by 

NCCVH and the used medications according to modifications in international 

guidelines and availability of antiviral agents. 

• Despite the great efforts that the NCCVH performed and still performing in the field 

of HCV, there are some barriers that impede the complete and rapid elimination of the 

disease. 

• The huge number of undiagnosed cases and the still ongoing infection among 

community represent the major barriers against HCV elimination from Egypt. 

• The Egyptian government launched a large and ambitious screening program to 

discover the undiagnosed cases in addition to the efforts made in prevention and 

awareness. 
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Table 1. Major clinical studies reflecting the evolution of treatment offered to HCV 

infected patients through the NCCVH:  

Regimen  Year  No. of 
patients 

SVR 12 rate  Virological 
failure rate 

Sofosbuvir- ribavirin  
- 12 weeks 
- 24 weeks [19] 

2013 103  
77% 
90% 

 
23% 
8% 

- Sofosbuvir- ribavirin 
± peg-IFN-alfa-2a (12 
wks.)  

- Sofosbuvir- ribavirin 
(24 weeks) [35] 

2014 8742 
 
 

5667 
 

94% 
 
 

79% 

6% 
 
 

21% 

sofosbuvir/simeprevir (12 
weeks) [38]

2015 63 100%  

sofosbuvir/simeprevir (28 
weeks) [39]

2015 6211 94% 6% 

Ombitasvir/ritonavir 
boosted paritaprevir/ 
ribavirin [40]

2015 160 94% 6% 

Sofosbuvir/daclatasvir / 
±ribavirin [41]

2015 18378 95% 5% 

 

 

 




