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Abstract

Background: Spontaneous clearance occurs in varying pro-
portions in individuals infected by hepatitis C virus (HCV).
However, the factors associated with this clearance are de-
batable. Their recognition may lead to a better understand-
ing of HCV natural history and eventually improve associ-
ated prediction and management models. Aim: This study
was conducted to determine the host-related factors associ-
ated with persistence of HCV infection.

Methods: Among 1059 HCV-antibody-positive individuals
who denied receiving HCV antiviral treatment, 257 (24.3%)
spontaneously cleared the virus. Patient groups with per-
sistent infection and clearance were compared in terms of
potential HCV risk factors; host socio-demographic data,
medical history, and behavioral factors. Results: Females
(27.7%) and individuals below 45 years of age (31%)
showed significantly higher clearance rates than males
(20.3%) and older individuals (22.2%). Individuals who had
a history of schistosomiasis and those who were receiving
parenteral antischistosomal therapy had odds ratios (ORs)
of 1.43 and 1.41 and confidence intervals of 1.08-1.9 and
1.06-1.87, p = 0.01 and 0.02 respectively. A history of in-
carceration was associated with a zero clearance rate. Low
educational levels, high-risk occupations, frequent dentist
visits, circumcision, and oral ulcers were associated with
persistence of infection. Independent predictors associated
with persistence of infection were frequent dentist visits, in-
carceration, fatigue, and jaundice (OR = 1.17, 3.67, 1.42,
and 1.54, p = 0.04, 0.02, 0.03, 0.08 respectively), whereas
the factor associated with clearance of infection was previ-
ous blood sampling (OR = 0.4).

Conclusion: The host-related predictors of HCV per-
sistence of infection are related to either risk factors associ-
ated with repeated infection or symptoms of chronic infec-
tion, particularly fatigue with undetermined causes.
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Background

Hepatitis C virus (HCV) infection is an escalating glob-
al health problem. It is endemic in many countries and
imposes a growing burden on society and health-care
systems [1]. HCV prevalence in the Eastern Mediterra-
nean Region is heterogeneous, with at least 23 million
people estimated to have HCV infection. The prevalence
ranges from 1% to 2.5% in most countries [2], with high-
er prevalence reported in Egypt (10%) [3] and Libyan
Arab Jamabhiriya, Sudan, and Yemen (2.5%-10%) [4].

The natural course of HCV infection is highly vari-
able and ranges from asymptomatic silent infection to
fulminating liver disease usually occurring over decades
[5]. Acute HCV is heralded by detectable HCV-RNA in
serum, usually followed by an antibody response di-
rected against various structural and nonstructural viral
proteins [6]. Chronic HCV is marked by viral persistence
for at least 6 months despite the presence of a humoral
immune response. Recovery or spontaneous clearance
is defined by the presence of HCV-specific antibodies
(anti-HCV) in the absence of detectable HCV-RNA [7].
Published studies have estimated the proportion of
spontaneous viral clearance to be 19.8%, 27.9%, 36.1%,
and 37.1% within 3, 6, 12, and 24 months of the onset
of infection, respectively [8].

Although the predictors of HCV clearance remain
poorly elucidated, host-related factors including gen-
der [8] and immune response [9] and viral factors
such as HCV genotype and quasispecies diversity [10]
appear to be relevant. Published findings suggest that
previous HCV clearance can provide some protection
against persistent reinfection [11]. Host genetics play
an important role in HCV clearance, and the strongest
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host-related factor associated with HCV clearance is
favorable interleukin 28B gene polymorphism [12].

A major feature of HCV is the interindividual vari-
ability in the ability to clear the virus, either spon-
taneously or after treatment [13]. Knowledge of the
variation between population subgroups in terms
of the prevalence of spontaneous clearance could
inform policy decisions on the use of direct-acting
antivirals [8]. If individuals who will spontaneously
clear the HCV infection can be identified beforehand,
unnecessary antiviral treatment can be avoided and
antiviral therapy can be promptly initiated to achieve
a high sustained virologic response in those having a
high risk of chronic HCV infection [14].

Egypt has the highest worldwide prevalence of
HCV infection, and the prevalence rises steeply with
age. Anti-HCV antibodies are detected in 2%-7% of
children under the age of 10 years, approximately
10% of individuals between the ages of 10 and 20
years, and more than half of those between the ages
of 40 and 50 years in rural areas in the Nile Delta re-
gion [15]. Although there have been advances in HCV
treatment modalities, the therapeutic response is
highly variable. Currently, no HCV vaccine is available;
therefore, it is critical to identify the factors associat-
ed with spontaneous resolution or viral clearance in
infected individuals. An improved understanding of
the predictors of spontaneous clearance is required
to guide public health strategies for HCV control at
both the prevention and therapy levels [16].

Therefore, the present study is aimed at estimating
the frequency and distribution of HCV spontaneous
clearance rates and defining some host-related factors
prevailing in Egypt.

Methods

Data collection and study population

An HCV cross-sectional survey study covering most
Egyptian governorates was considered [17]. From the
study cases, a simple random sample of anti-HCV pos-
itive cases was selected to study some host-factors
related to the persistence of infection. For the current
research, the sample size was calculated to be 482 us-
ing a 95% two-sided significance level and 90% power.
All the data pertaining to anti-HCV positive individuals
were collected in a single file for further computerized
random sampling in the current research. The inclusion
criteria were as follows: Anti-HCV positive individuals,
at least 18-years-old, and had consented to participate.
The exclusion criteria were as follows: Individuals who
were currently receiving or had previously received HCV
treatment, whose data were incomplete, or who re-
fused to participate. The participants were interviewed
by a trained interviewer using a standardized question-
naire [18], which comprised inquiries about socio-de-
mographic data, medical history, and behavioral, envi-
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ronmental, or other factors that could contribute to the
acquisition of HCV infection.

Laboratory analysis

All the individuals included in this study showed
confirmed serologic evidence of positive HCV anti-
bodies. Anti-HCV detection in serum was carried out
using a commercial enzyme-linked immunosorbent
assay (third-generation ELISA kit; DIALAB1, Austria).
A second serum sample was retested using anoth-
er ELISA kit (DiaSorin Murex 1, version 4.0, Italy)
for confirmation. All the blood samples were tested
for viremia using quantitative real-time polymerase
chain reaction (PCR).

Definitions

Clearance of infection was defined as the pres-
ence of serologic evidence of HCV infection (con-
firmed positive HCV-Ab results) in the absence of
viremia (negative PCR results). On the other hand,
persistence of infection was defined as the presence

of viremia in HCV serological positive cases (positive
HCV-Ab and positive PCR results).

Statistical analysis

Data were revised, entered, and analyzed us-
ing the statistical software SPSS IBM version 20. All
the statistical analyses were carried out using two-
tailed tests and an alpha error of 0.05. The rates of
spontaneous clearance and persistence of infection
were calculated as the percentage of PCR-negative
and PCR-positive individuals in the total population,
respectively. Descriptive statistics in the form of fre-
guencies and percentages were used to describe cat-
egorical data. The range, mean, and standard devia-
tion were used to describe continuous data. Pearson
chi-square tests were performed to examine the as-
sociation between the studied factors and the rate of
HCV clearance. Data were cross-tabulated against the
dependent binary variable, i.e., PCR results. To exam-
ine the association between the studied factors and
HCV-PCR positive status in the bivariate analysis, the
odds ratio (OR) and 95% confidence interval (Cl) were
computed. A multivariate stepwise logistic regression
model was created, and 22 factors were included re-
gardless of their significance in the univariate analy-
sis using a backward stepwise method.

Ethical statement

The present study was approved by the ethics com-
mittee of the High Institute of Public Health, Alexan-
dria University (Egypt). The research strictly followed
the ethical guidelines of the Declaration of Helsinki
(2013) and the guidelines for Good Clinical Practice
of the International Conference on Harmonization.
Informed written consent was obtained from all the
invited participants after the study aim and concerns
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Table 1: Demographic distribution of the recruited HCV sero-  were explained to them. Data anonymity and confi-
positive Egyptian population during the survey. dentiality were maintained throughout the study.

Demographic factors No. % Results
Sex
Female 567 53 54 The total number of subjects included in this study
Male 492 46.46 wa§ expanded tq 1059 HCV-Ab-positive individuals re-
. cruited from 16 different governorates (Table 1); among
Age in years L Lo .
these individuals, 79% were living in rural areas. Their
<45 248 23.42 .
45 811 26,53 ages ranged between 18 and 75 years with a mean age
+ . .
: of 49.4. Females constituted 53.5% of the studied pop-
Mean £ SD 49.4 +11.31 ulation.
Range 18-75 o .
Residence The number of individuals who were PCR negative
Urban 292 20.96 was 257; thus, the rates of spontaneous clearance
' and persistence of infection were 24.3% and 75.7%,
Rural 837 79.04 .
respectively. The rate of spontaneous clearance was
Governorate significantly higher among females (27.7% vs. 20.3%
Asy“t. 46 4.34 among males), individuals below 45 years of age (31%
Beheira 149 14.07 vs. 22.2% among those above 45 years of age), indi-
Beni Suef 76 7.18 viduals educated up to the university level or higher
Cairo 18 1.69 (41.6% vs. 17.9% among illiterates), individuals en-
Damietta 31 2.93 gaged in low-risk occupations (26.6% vs. 13% among
Faiyum 56 5.29 those engaged in high-risk occupations), individuals
Giza 39 3.68 who never had oral ulcers (28.3% vs. 17.8% among
Ismailia 26 2.46 those with a history of oral ulcers), and individuals
Marsa Matruh 55 5.19 who had not experienced unexplained fatigue during
Menoufeya 137 12.94 the last 6 months (27.3% vs. 19.7% among those who
Minya 134 12.65 had experienced unexplained fatigue during the last
Port Said 4 0.38 6 months). The results of univariate and multivariate
Qalubeya 80 7.55 analysis of host-related factors associated with HCV
Shargeya 26 9.07 persistence of infection are listed in Table 2 and Table
Sohag 79 7.46 3, respectively.
Suez 33 3.12 The independent factors that increased the proba-
Total 1059 100.0 bility of HCV persistence were a history of incarceration

Table 2: Host-related predictors of persistence of hepatitis C virus infection in the Egyptian population obtained by univariate

analysis.
Persistent
Spontaneous cure |, .
infection Crude
Host risk factor n =257 95% CI p-value
n =802 OR
No % No %
Female® 157 27.7 410 |723
Gender 1.50 (1.13-2.00) 0.01
Male 100 20.3 392 | 79.7
<45® 77 31.0 171 69.0
Age 1.58 (1.15-2.16) 0.00
45+ 180 22.2 631 77.8
Urban® 55 24.8 167 75.2
Residence 1.04 (0.73-1.46) 0.84
Rural 202 24.3 635 | 75.7
lliterate/able to read 4 35 17.9 610 821 3.6 (2.00-533)  0.00
and write
Education Basic 24 23.1 80 76.9 2.37 (1.25-4.51) 0.01
Secondary 68 31.6 147 68.4 1.54 (0.90-2.63) 0.12
University degree or
higher® 32 41.6 45 58.4 - - -
Never married® 4 28.6 10 71.4
Marital status - 1.25 (0.39-4.03) 0.71
Ever married 253 24.2 792 758

El-Ghitany and Farghaly. J Infect Dis Epidemiol 2019, 5:100 e Page 3 0of 8 e



https://doi.org/10.23937/2474-3658/1510100

DOI: 10.23937/2474-3658/1510100 ISSN: 2474-3658

No® 233 26.6 642 73.4
Risk of occupation 242 (1.54-3.81) 0.00
Yes 24 13.0 160 87.0
i i No® 204 23.8 652 76.2
Experience working 089  (0.62-1.26)  0.50
abroad Yes 53 26.1 150 739
No® 245 24.6 751 754
Tattooing 1.39 (0.73-2.64) 0.32
Yes 12 19.0 51 81.0
o No® 161 25.5 471 745
Ear/body piercing 1.18 (0.88-1.57) 0.27
Yes 96 225 331 775
i No® 59 22.3 205  77.7
Sharing sharp 0.87  (0.62-1.21)  0.40
instruments Yes 198 24.9 597 751
No® 102 23.0 341  77.0
Using barber tools 0.89 (0.67-1.18) 0.42
Yes 155 25.2 461 748
i i . No® 238 24.5 732 755
Pierced with blood 1.20 (0.71-2.03)  0.50
contaminated tool Yes 19 21.3 70 78.7
ina bi No® 205 24.1 646  75.9
Being bitten by an 0.95 (0.67-1.35)  0.78
animal Yes 52 25.0 156  75.0
No® 197 24.1 622 759
Exposed to blood 0.95 (0.68-1.33) 0.76
Yes 60 25.0 180 75.0
No® 221 24.7 675 75.3
Blood/blood product 116 (0.77-172) 048
transfusion Yes 36 22.1 127 779
No® 174 235 565 76.5
Invasive procedure 0.88 (0.65-1.19) 0.40
Yes 83 25.9 237 741
No® 245 23.5 797 765
Acupuncture 0.13 (0.04-0.37) 0.00
Yes 12 70.6 5 29.4
) ) . No® 236 24.4 732 756
History of jaundice 1.07 (0.65-1.80) 0.78
Yes 21 23.1 70  76.9
) o No® 44 41.1 63 589
Circumcision 2.42 (1.60-3.67) 0.00
Yes 213 224 739 776
No® 25 20.5 97 795
Blood sampling 0.78 (0.49-1.25) 0.30
Yes 232 24.8 705  75.2
; No® 118 29.0 289 71.0
Frequent dentist 1.51 (1.13-2.00)  0.00
visits Yes 139 21.3 513 787
i No® 128 235 417 765
Previous 0.92 (0.69-1.21)  0.54
hospitalization Yes 129 25.1 385 74.9
) No® 150 22.6 515 77.4
Delivery at home 0.78 (0.59-1.04) 0.09
Yes 107 27.2 287 728
No® 123 28.2 313 718
Schistosomiasis 1.43 (1.08-1.90) 0.01
Yes 134 215 489 785
No® 153 27.2 410 728
PAT 1.41 (1.06-1.87) 0.02
Yes 104 21.0 392 79.0
No® 181 24.0 574  76.0
Genital ulcers 0.95 (0.69-1.29) 0.72
Yes 76 25.0 228 75.0
) No® 185 28.3 469 717
History of oral ulcers 1.82 (1.34-2.48) 0.00
Yes 72 17.8 333 822
) No® 257 24.8 781 752
Incarceration 14.17 (0.86-234.73) 0.06
Yes 0 0.0 21 100.0
i No® 141 215 515 785
Previous stay at 0.68 (0.51-0.90)  0.01
camps/youth homes  ves 116 28.8 287 712
i i No® 174 27.3 463 727
Fatigue during the 153 (1.142.07)  0.00
last 6 months Yes 83 19.7 339 803
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o No® 251 24.0 793  76.0
Opioid injections 0.47 (0.17-1.35) 0.16
Yes 6 40.0 9 60.0
No® 241 24.3 749 757
Alcohol consumption 1.07 (0.60-1.90) 0.83
Yes 16 23.2 53 76.8
] ] No® 213 25.4 627 74.6
Shisha smoking 1.35 (0.94-1.95) 0.11
Yes 44 201 175 79.9
i i No® 209 23.9 666 76.1
Family history of 090  (0.62-1.28)  0.53
hepatic disease Yes 48 26.1 136 739
No® 241 23.6 780 76.4
Partner with STis 0.42 (0.22-0.82) 0.01
Yes 16 421 22 57.9
i i No® 249 24.9 751 75.1
Partner infected with 211 (0.99-4.52) 0.05
HCV Yes 8 13.6 51  86.4
i No® 239 25.0 716  75.0
Contact with 1.59 (0.94-271)  0.08
jaundiced person Yes 18 17.3 86 827
i No® 248 24.6 762 754
Sex during 145  (069-3.02)  0.33
menstruation Yes 9 18.4 40 81.6

PAT: Parenteral antischistosomal therapy; STls: Sexually transmitted infections; ®: Reference category.

Table 3: Independent host-related predictors of persistence of hepatitis C virus infection in the Egyptian population obtained by
logistic regression analysis.

Independent factor Adjusted OR 95% CI p-value
History of jaundice 1.54 (0.95-2.49) 0.08
Blood sampling 0.4 (0.19-0.87) 0.02
Frequent dentist visits 1.17 (1.08-1.26) 0.04
Incarceration 3.67 (1.24-10.85) 0.02
Fatigue during the last 6 months 1.42 (1.03-1.95) 0.03

(OR = 3.67, Cl = 1.24-10.85), jaundice (OR = 1.54, Cl =
0.95-2.49), unexplained fatigue during the last 6 months
(OR =1.42, Cl = 1.03-1.95), and frequent dentist visits
(OR =1.17, Cl = 1.08-1.26). The factor associated with
a lower risk of persistent infection was previous blood
sampling (OR = 0.4, Cl = 0.19-0.87).

Discussion

This study aimed to detect the frequency of spon-
taneous clearance of HCV in Egypt and determine the
host-related predictors of persistence of HCV. The re-
sults revealed that out of 1059 anti-HCV positive indi-
viduals (who denied receiving HCV antiviral treatment),
257 (24.3%) spontaneously cleared the virus (negative
RNA). This finding matched previous results that indicat-
ed that on average, the recovery rate concerning acute
HCV infection was close to 20% [19]. Similarly, published
data pertaining to a population at risk of exposure in-
dicated that 14%-40% of the people infected with HCV
spontaneously cleared the virus [20]. Other studies re-
ported even higher rates of at least 50% spontaneous
clearance of HCV in various populations [21]. Seeff and
Hoofnagle [22] reported that the rates of clearance dif-
fered according to the type of study, duration of follow
up, and population selected for the study.

The rate of spontaneous clearance of HCV-RNA
could be underestimated or overestimated because

El-Ghitany and Farghaly. J Infect Dis Epidemiol 2019, 5:100

of infrequent repeated RNA testing. It was found that
HCV-RNA might be transiently undetectable in an
infected patient even when the virus is still present
in the liver and peripheral blood mononuclear cells
[23]. Nevertheless, Takaki, et al. [24] indicated that
humoral immunity might be progressively lost in pa-
tients who had recovered from HCV infection spon-
taneously.

Several epidemiologic studies have tried to identi-
fy the host-related factors determining spontaneous
clearance with respect to the factors determining vi-
ral persistence, but the results have often been con-
flicting [25]. In the present research, younger partici-
pants (< 45 years) had a significantly higher rate of vi-
ral clearance than the older participants (> 45 years)
(31% vs. 22.2%, respectively). The above results are
supported by the results of many published reports,
which found that young age was one of the host-re-
lated factors associated with spontaneous clearance
of HCV infection [26] probably because younger peo-
ple have a more vigorous immune response to viral
infection [27].

In the present study, female participants cleared
the virus spontaneously more frequently than males
(27.7% vs. 20.3%, respectively), which is similar to the
observations made in other studies [21]. Esmat, et al.
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[28] even recommended that female children should
be given the opportunity to clear their infection. This
variation might be due to the larger effect of the IL28B
and HCV genotypes on viral clearance among females
than among males or due to a gender difference in
immunity [10]. There is considerable evidence that
suggests that sex hormones influence immunity [8],
and the estrogen receptor alpha ESR2rs4986938AA
genotype was found to be strongly associated with
HCV clearance among the Chinese population [29].

The effect of coinfection, particularly with hepati-
tis B virus (HBV) and Schistosoma, on HCV clearance
is a matter of debate [30]. In the current study, only
schistosomiasis coinfection was studied, and the re-
sults showed a 43% increase in the risk of persistence
of infection. Some studies found that Schistoso-
ma infection had no negative effect on HCV-specific
cell-mediated immunity [31] and eventually no influ-
ence on viral clearance [28]. However, other studies
found that the infection had a significant effect on
host immune reactions including cytokine patterns
and cytotoxic T lymphocyte responses [32]; the case
of coinfection resulted in a diminished virus clear-
ance capacity, a higher viral load, greater morbidity
and mortality, and failure to treatment [33] in com-
parison to the case of HCV infection alone.

A history of acute icteric hepatitis after inoculation
has been frequently demonstrated to be associated
with spontaneous viral clearance. It is speculated that
persons with a strong basal immune response are likely
to contract jaundice and hence have a better likelihood
of eradicating the HCV and controlling the infection
[34]. In contrast, a positive history of jaundice among
our participants was one of the independent predictors
for the persistence of HCV infection (OR = 1.54). In the
present study, the history of jaundice is not necessarily
a symptom in the case of acute infection, but jaundice
is most probably due to liver insult late in the course of
the disease or less probably a symptom of hepatitis A
infection, which is endemic in Egypt.

Other independent predictors for persistent HCV
were elicited from our work. These were a positive his-
tory of fatigue (OR = 1.42), dental manipulation (OR =
1.17), and incarceration (OR = 3.67). The above findings
matched well with those documented by El-Attar, et al.
[19], who found that the symptoms of fatigue, bleeding,
and epistaxis were more common in subjects who did
not clear the infection. Similarly, Hoofnagle [35] con-
cluded that most patients with persistent HCV infection
showed a few common symptoms, with the most com-
mon being fatigue.

The transmission mode is also thought to be an im-
portant factor in predicting the outcome of HCV infec-
tion [36]. Based on a study among Egyptian children,
Esmat, et al. [28] found that dental interventions were
more likely to expose the patient to a high viral dose
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and thereby result in a chronic persistent infection. The
above justification is supported by the results of the
present work as well as other study [37].

Published data support the strategy of starting
early treatment for high-risk groups that are less like-
ly to achieve spontaneous clearance because these
groups pose a higher risk of transmitting the virus to
the community and may be more likely to be missed
in follow-ups [8]. In the present research, incarcer-
ation was one of the four main independent factors
significantly associated with the persistence of HCV
infection. The significant association of a positive
history of incarceration with HCV persistence could
be attributed to risky behavior such as drug abuse,
alcohol consumption, smoking, and abnormal sexu-
al practices, which make the inmates vulnerable to
chronic and communicable diseases. Moreover, in-
mates suffer from poor nutrition and lack of preven-
tive care [38]. Intravenous drug abusers were consid-
ered to be a risk group that was less likely to achieve
spontaneous clearance of HCV infection. Accordingly,
intravenous drug abuse was reported to be negative-
ly associated with spontaneous clearance of HCV [8].
This group-and other similar groups vulnerable to
repeated exposures-does clear the virus but is rein-
fected with distinct HCV strains, which could have a
significant effect on immune functions, thereby hin-
dering spontaneous clearance.

Unlike in other studies, in this study, neither alco-
hol consumption nor tobacco and cannabis smoking
demonstrated significant risks for viral persistence.
These factors were reported to have several immu-
nosuppressive effects and were found to lead to per-
sistent infection because of an increase in fibrosis in
patients with chronic HCV infection [39,40].

Conclusion

In Egypt, HCV spontaneous clearance occurs at a
rate of 24.3%. Females and young individuals (< 45
years) have higher clearance rates. Host-related pre-
dictors of HCV persistence of infection are related to
either risk factors associated with repeated infection
(parenteral antischistosomal therapy, frequent den-
tist visits, high-risk occupations, and incarceration) or
symptoms of chronic infection, particularly jaundice
and fatigue with undetermined causes.

Limitations

The original survey for which we recruited the par-
ticipants was a community-based cross-sectional mul-
ticenter study. Therefore, it was not feasible to carry
out follow-ups with the participants 6 months later to
ensure persistence using PCR. However, this drawback
was compensated by increasing the sample size and its
power, particularly considering that HCV is a silent dis-
ease wherein the acute infection is very hard to detect
in both clinical and research settings unless a longitudi-
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nal study spanning many decades is conducted.

Viral and genetic factors were not analyzed in this
study because of budget constraints.

Acknowledgment

This work was financially supported by the Science
and Technology Development Fund (STDF), Egypt (Grant
No. 3469).

Conflict of Interest
Nothing to declare.

References

1. Hajarizadeh B, Grebely J, Dore GJ (2013) Epidemiology
and natural history of HCV infection. Nat Rev Gastroenterol
Hepatol 10: 553-562.

2. Esmat G (2013) Hepatitis C in the Eastern Mediterranean
region. Eastern Mediterr Health J 19: 587-588.

3. El-Zanaty F, Way A (2015) Egypt health issue survey. Min-
istry of Health and Population, Cairo, Egypt.

4. World Health Organization (2009) The growing threats of
hepatitis B and C in the Eastern Mediterranean region: A
call for action.

5. Piasecki BA, Lewis JD, Reddy KR, Bellamy SL, Porter SB,
et al. (2004) Influence of alcohol use, race, and viral coin-
fections on spontaneous HCV clearance in a US veteran
population. Hepatology 40: 892-899.

6. Hoofnagle JH (2002) Course and outcome of hepatitis C.
Hepatology 36: S21-S29.

7. Strader DB, Wright T, Thomas DL, Seeff LB, American As-
sociation for the Study of Liver D (2004) Diagnosis, man-
agement, and treatment of hepatitis C. Hepatology 39:
1147-1171.

8. Aisyah DN, Shallcross L, Hully AJ, O'Brien A, Hayward A
(2018) Assessing hepatitis ¢ spontaneous clearance and
understanding associated factors: A systematic review and
meta-analysis. J Viral Hepat 25: 680-698.

9. Lemon SM (2010) Induction and evasion of innate antiviral
responses by hepatitis C virus. J Biol Chem 285: 22741-
22747.

10. Grebely J, Page K, Sacks-Davis R, van der Loeff MS, Rice
TM, et al. (2014) The effects of female sex, viral genotype,
and IL28B genotype on spontaneous clearance of acute
hepatitis C virus infection. Hepatology 59: 109-120.

11. Gerlach JT, Diepolder HM, Zachoval R, Gruener NH, Jung
MC, et al. (2003) Acute hepatitis C: High rate of both spon-
taneous and treatment-induced viral clearance. Gastroen-
terology. 125: 80-88.

12. Thomas DL, Thio CL, Martin MP, Qi Y, Ge D, et al. (2009)
Genetic variation in IL28B and spontaneous clearance of
hepatitis C virus. Nature 461: 798-801.

13. Gauthiez E, Habfast-Robertson |, Rueger S, Kutalik Z, Au-
bert V, et al. (2017) A systematic review and meta-analysis
of HCV clearance. Liver Int 37: 1431-1445.

14. Ghany MG, Strader DB, Thomas DL, Seeff LB, American
Association for the Study of Liver D (2009) Diagnosis, man-
agement, and treatment of hepatitis C: An update. Hepatol-
ogy 49: 1335-1374.

15. Abdel-Aziz F, Habib M, Mohamed MK, Abdel-Hamid M,

El-Ghitany and Farghaly. J Infect Dis Epidemiol 2019, 5:100

Gamil F, et al. (2000) Hepatitis C virus (HCV) infection in
a community in the Nile Delta: Population description and
HCV prevalence. Hepatology 32: 111-115.

16. Shah DP, Grimes CZ, Brown E, Hwang LY (2012) Demo-
graphics, socio-behavioral factors, and drug use patterns:
What matters in spontaneous HCV clearance? J Med Virol
84: 235-241.

17. EI-Ghitany EM, Farghaly AG (2019) Geospatial epidemiol-
ogy of hepatitis C infection in Egypt 2017 by governorate.
Heliyon 5: e02249.

18. EI-Ghitany EM, Farghaly AG, Abdel Wahab MM, Farag S,
Abd El-Wahab EW (2016) Toward a simple risk assess-
ment screening tool for HCV infection in Egypt. J Med Virol
88: 1767-1775.

19. El-Attar MM, Ahmed MA-H, Shehata Hasan M, Aly MA,
Nasr AM (2010) Spontaneous viral clearance of chronic
HCV infection in Upper Egypt: A community-based study
with a 10 year follow-up. Arab Journal of Gastroenterology
11: 197-201.

20. Scott JD, McMahon BJ, Bruden D, Sullivan D, Homan C, et
al. (2006) High rate of spontaneous negativity for hepatitis
C virus RNA after establishment of chronic infection in Alas-
ka Natives. Clin Infect Dis 42: 945-952.

21. Micallef JM, Kaldor JM, Dore GJ (2006) Spontaneous viral
clearance following acute hepatitis C infection: A system-
atic review of longitudinal studies. J Viral Hepat 13: 34-41.

22. Seeff LB, Hoofnagle JH (2002) National Institutes of Health
Consensus Development Conference: Management of
hepatitis C: 2002. Hepatology 36: S1-S2.

23. Castillo I, Pardo M, Bartolome J, Ortiz-Movilla N, Rodri-
guez-Inigo E, et al. (2004) Occult hepatitis C virus infection
in patients in whom the etiology of persistently abnormal
results of liver-function tests is unknown. J Infect Dis 189:
7-14.

24 Takaki A, Wiese M, Maertens G, Depla E, Seifert U, et al.
(2000) Cellular immune responses persist and humoral re-
sponses decrease two decades after recovery from a sin-
gle-source outbreak of hepatitis C. Nat Med 6: 578-582.

25. Melendez-Morales L, Konkle BA, Preiss L, Zhang M,
Mathew P, et al. (2007) Chronic hepatitis B and other cor-
relates of spontaneous clearance of hepatitis C virus among
HIV-infected people with hemophilia. AIDS 21: 1631-1636.

26.Yeung LT, To T, King SM, Roberts EA (2007) Spontaneous
clearance of childhood hepatitis C virus infection. J Viral
Hepat 14: 797-805.

27.Nafeh MA, Medhat A, Shehata M, Mikhail NN, Swifee Y,
et al. (2000) Hepatitis C in a community in Upper Egypt: I.
Cross-sectional survey. Am J Trop Med Hyg 63: 236-241.

28.Esmat G, Hashem M, El-Raziky M, El-Akel W, EI-Naghy
S, et al. (2012) Risk factors for hepatitis C virus acquisition
and predictors of persistence among Egyptian children. Liv-
er Int 32: 449-456.

29.Tang S, Yue M, Wang J, Su J, Yu R, et al. (2014) Asso-
ciation of genetic variants in estrogen receptor alpha with
HCV infection susceptibility and viral clearance in a high-
risk Chinese population. Eur J Clin Microbiol Infect Dis 33:
999-1010.

30.Cho YK, Kim YN, Song BC (2014) Predictors of sponta-
neous viral clearance and outcomes of acute hepatitis C
infection. Clin Mol Hepatol 20: 368-375.

31. Allam WR, Barakat A, Zakaria Z, Galal G, Abdel-Ghafar TS,
et al. (2014) Schistosomiasis does not affect the outcome

e Page 7 of 8 e



https://doi.org/10.23937/2474-3658/1510100
https://www.ncbi.nlm.nih.gov/pubmed/10869297
https://www.ncbi.nlm.nih.gov/pubmed/10869297
https://www.ncbi.nlm.nih.gov/pubmed/10869297
https://www.ncbi.nlm.nih.gov/pubmed/22170543
https://www.ncbi.nlm.nih.gov/pubmed/22170543
https://www.ncbi.nlm.nih.gov/pubmed/22170543
https://www.ncbi.nlm.nih.gov/pubmed/22170543
https://www.sciencedirect.com/science/article/pii/S2405844019359092
https://www.sciencedirect.com/science/article/pii/S2405844019359092
https://www.sciencedirect.com/science/article/pii/S2405844019359092
https://www.ncbi.nlm.nih.gov/pubmed/26970264
https://www.ncbi.nlm.nih.gov/pubmed/26970264
https://www.ncbi.nlm.nih.gov/pubmed/26970264
https://www.ncbi.nlm.nih.gov/pubmed/26970264
https://www.sciencedirect.com/science/article/pii/S1687197910001218
https://www.sciencedirect.com/science/article/pii/S1687197910001218
https://www.sciencedirect.com/science/article/pii/S1687197910001218
https://www.sciencedirect.com/science/article/pii/S1687197910001218
https://www.sciencedirect.com/science/article/pii/S1687197910001218
https://www.ncbi.nlm.nih.gov/pubmed/16511757
https://www.ncbi.nlm.nih.gov/pubmed/16511757
https://www.ncbi.nlm.nih.gov/pubmed/16511757
https://www.ncbi.nlm.nih.gov/pubmed/16511757
https://www.ncbi.nlm.nih.gov/pubmed/16364080
https://www.ncbi.nlm.nih.gov/pubmed/16364080
https://www.ncbi.nlm.nih.gov/pubmed/16364080
https://www.ncbi.nlm.nih.gov/pubmed/12407571
https://www.ncbi.nlm.nih.gov/pubmed/12407571
https://www.ncbi.nlm.nih.gov/pubmed/12407571
https://www.ncbi.nlm.nih.gov/pubmed/14702147
https://www.ncbi.nlm.nih.gov/pubmed/14702147
https://www.ncbi.nlm.nih.gov/pubmed/14702147
https://www.ncbi.nlm.nih.gov/pubmed/14702147
https://www.ncbi.nlm.nih.gov/pubmed/14702147
https://www.ncbi.nlm.nih.gov/pubmed/10802716
https://www.ncbi.nlm.nih.gov/pubmed/10802716
https://www.ncbi.nlm.nih.gov/pubmed/10802716
https://www.ncbi.nlm.nih.gov/pubmed/10802716
https://www.ncbi.nlm.nih.gov/pubmed/17630559
https://www.ncbi.nlm.nih.gov/pubmed/17630559
https://www.ncbi.nlm.nih.gov/pubmed/17630559
https://www.ncbi.nlm.nih.gov/pubmed/17630559
https://www.ncbi.nlm.nih.gov/pubmed/17927616
https://www.ncbi.nlm.nih.gov/pubmed/17927616
https://www.ncbi.nlm.nih.gov/pubmed/17927616
https://www.ncbi.nlm.nih.gov/pubmed/11421370
https://www.ncbi.nlm.nih.gov/pubmed/11421370
https://www.ncbi.nlm.nih.gov/pubmed/11421370
https://www.ncbi.nlm.nih.gov/pubmed/22098096
https://www.ncbi.nlm.nih.gov/pubmed/22098096
https://www.ncbi.nlm.nih.gov/pubmed/22098096
https://www.ncbi.nlm.nih.gov/pubmed/22098096
https://www.ncbi.nlm.nih.gov/pubmed/24395301
https://www.ncbi.nlm.nih.gov/pubmed/24395301
https://www.ncbi.nlm.nih.gov/pubmed/24395301
https://www.ncbi.nlm.nih.gov/pubmed/24395301
https://www.ncbi.nlm.nih.gov/pubmed/24395301
https://www.ncbi.nlm.nih.gov/pubmed/25548743
https://www.ncbi.nlm.nih.gov/pubmed/25548743
https://www.ncbi.nlm.nih.gov/pubmed/25548743
https://www.ncbi.nlm.nih.gov/pubmed/24615138
https://www.ncbi.nlm.nih.gov/pubmed/24615138
https://www.ncbi.nlm.nih.gov/pubmed/23817321
https://www.ncbi.nlm.nih.gov/pubmed/23817321
https://www.ncbi.nlm.nih.gov/pubmed/23817321
https://www.ncbi.nlm.nih.gov/pubmed/24975301
https://www.ncbi.nlm.nih.gov/pubmed/24975301
https://www.unicef.org/egypt/media/521/file/eg_EHIS_2015.pdf
https://www.unicef.org/egypt/media/521/file/eg_EHIS_2015.pdf
http://applications.emro.who.int/docs/EM_RC56_3_en.pdf
http://applications.emro.who.int/docs/EM_RC56_3_en.pdf
http://applications.emro.who.int/docs/EM_RC56_3_en.pdf
https://www.ncbi.nlm.nih.gov/pubmed/15382122
https://www.ncbi.nlm.nih.gov/pubmed/15382122
https://www.ncbi.nlm.nih.gov/pubmed/15382122
https://www.ncbi.nlm.nih.gov/pubmed/15382122
https://www.ncbi.nlm.nih.gov/pubmed/12407573
https://www.ncbi.nlm.nih.gov/pubmed/12407573
https://www.ncbi.nlm.nih.gov/pubmed/15057920
https://www.ncbi.nlm.nih.gov/pubmed/15057920
https://www.ncbi.nlm.nih.gov/pubmed/15057920
https://www.ncbi.nlm.nih.gov/pubmed/15057920
https://www.ncbi.nlm.nih.gov/pubmed/29345844
https://www.ncbi.nlm.nih.gov/pubmed/29345844
https://www.ncbi.nlm.nih.gov/pubmed/29345844
https://www.ncbi.nlm.nih.gov/pubmed/29345844
https://www.ncbi.nlm.nih.gov/pubmed/20457596
https://www.ncbi.nlm.nih.gov/pubmed/20457596
https://www.ncbi.nlm.nih.gov/pubmed/20457596
https://www.ncbi.nlm.nih.gov/pubmed/23908124
https://www.ncbi.nlm.nih.gov/pubmed/23908124
https://www.ncbi.nlm.nih.gov/pubmed/23908124
https://www.ncbi.nlm.nih.gov/pubmed/23908124
https://www.ncbi.nlm.nih.gov/pubmed/12851873
https://www.ncbi.nlm.nih.gov/pubmed/12851873
https://www.ncbi.nlm.nih.gov/pubmed/12851873
https://www.ncbi.nlm.nih.gov/pubmed/12851873
https://www.ncbi.nlm.nih.gov/pubmed/19759533
https://www.ncbi.nlm.nih.gov/pubmed/19759533
https://www.ncbi.nlm.nih.gov/pubmed/19759533
https://www.ncbi.nlm.nih.gov/pubmed/28261910
https://www.ncbi.nlm.nih.gov/pubmed/28261910
https://www.ncbi.nlm.nih.gov/pubmed/28261910
https://www.ncbi.nlm.nih.gov/pubmed/19330875
https://www.ncbi.nlm.nih.gov/pubmed/19330875
https://www.ncbi.nlm.nih.gov/pubmed/19330875
https://www.ncbi.nlm.nih.gov/pubmed/19330875
https://www.ncbi.nlm.nih.gov/pubmed/10869297

DOI: 10.23937/2474-3658/1510100

ISSN: 2474-3658

of HCV infection in genotype 4-infected patients. Am J Trop
Med Hyg 90: 823-829.

32. el-Kady IM, el-Masry SA, Badra G, Halafawy KA (2004) Dif-
ferent cytokine patterns in patients coinfected with hepatitis
C virus and Schistosoma mansoni. Egypt J Immunol 11:
23-29.

33. Abdel-Rahman M, El-Sayed M, El Raziky M, Elsharkawy
A, ElI-Akel W, et al. (2013) Coinfection with hepatitis C vi-
rus and schistosomiasis: Fibrosis and treatment response.
World J Gastroenterol 19: 2691-2696.

34.Chung RT (2005) Acute hepatitis C virus infection. Clinical
Infectious Diseases 41: S14-S17.

35. Hoofnagle JH (1997) Hepatitis C: The clinical spectrum of
disease. Hepatology 26: 15S-20S.

36.Barrett S, Goh J, Coughlan B, Ryan E, Stewart S, et al.
(2001) The natural course of hepatitis C virus infection after
22 years in a uniqgue homogenous cohort: Spontaneous vi-

El-Ghitany and Farghaly. J Infect Dis Epidemiol 2019, 5:100

ral clearance and chronic HCV infection. Gut 49: 423-430.

37.Bulteel N, Partha Sarathy P, Forrest E, Stanley AJ, Innes
H, et al. (2016) Factors associated with spontaneous clear-
ance of chronic hepatitis C virus infection. J Hepatol 65:
266-272.

38. Anno BJ (1997) Health behavior in prisons and correctional
facilities. Handbook of health behavior research IllI: Spring-
er, 289-303.

39.Hezode C, Zafrani ES, Roudot-Thoraval F, Costentin C,
Hessami A, et al. (2008) Daily cannabis use: A novel risk
factor of steatosis severity in patients with chronic hepatitis
C. Gastroenterology 134: 432-439.

40. Encke J, Wands JR (2000) Ethanol inhibition: The humoral
and cellular immune response to hepatitis C virus NS5 pro-
tein after genetic immunization. Alcohol Clin Exp Res 24:
1063-1069.

0

-~

CLINMED

INTERNATIONAL LIBRARY

J

e Page 8 of 8 o



https://doi.org/10.23937/2474-3658/1510100
https://www.ncbi.nlm.nih.gov/pubmed/11511566
https://www.ncbi.nlm.nih.gov/pubmed/27155531
https://www.ncbi.nlm.nih.gov/pubmed/27155531
https://www.ncbi.nlm.nih.gov/pubmed/27155531
https://www.ncbi.nlm.nih.gov/pubmed/27155531
https://www.ncbi.nlm.nih.gov/pubmed/18242211
https://www.ncbi.nlm.nih.gov/pubmed/18242211
https://www.ncbi.nlm.nih.gov/pubmed/18242211
https://www.ncbi.nlm.nih.gov/pubmed/18242211
https://www.ncbi.nlm.nih.gov/pubmed/10924011
https://www.ncbi.nlm.nih.gov/pubmed/10924011
https://www.ncbi.nlm.nih.gov/pubmed/10924011
https://www.ncbi.nlm.nih.gov/pubmed/10924011
https://www.ncbi.nlm.nih.gov/pubmed/24615138
https://www.ncbi.nlm.nih.gov/pubmed/24615138
https://www.ncbi.nlm.nih.gov/pubmed/15724383
https://www.ncbi.nlm.nih.gov/pubmed/15724383
https://www.ncbi.nlm.nih.gov/pubmed/15724383
https://www.ncbi.nlm.nih.gov/pubmed/15724383
https://www.ncbi.nlm.nih.gov/pubmed/23674877
https://www.ncbi.nlm.nih.gov/pubmed/23674877
https://www.ncbi.nlm.nih.gov/pubmed/23674877
https://www.ncbi.nlm.nih.gov/pubmed/23674877
https://academic.oup.com/cid/article/41/Supplement_1/S14/398605
https://academic.oup.com/cid/article/41/Supplement_1/S14/398605
https://www.ncbi.nlm.nih.gov/pubmed/9305658
https://www.ncbi.nlm.nih.gov/pubmed/9305658
https://www.ncbi.nlm.nih.gov/pubmed/11511566
https://www.ncbi.nlm.nih.gov/pubmed/11511566
https://www.ncbi.nlm.nih.gov/pubmed/11511566

	Title
	Corresponding authors
	Abstract
	Keywords
	Background
	Methods
	Data collection and study population 
	Laboratory analysis 
	Definitions
	Statistical analysis 
	Ethical statement 

	Results
	Discussion
	Conclusion
	Limitations
	Acknowledgment
	Conflict of Interest 
	Table 1
	Table 2
	Table 3
	References

