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Introduction

ABSTRACT

Objective: This study aims to determine the prevalence of Occult Hepatitis B and C
Infections among Egyptian injection drug users (IDUs) and identify key risk factors
contributing to their occurrence within this high-risk group.

Methods: In this cross-sectional study, 200 Egyptian IDUs were assessed. Participants
were negative for Hepatitis B surface antigen and hepatitis C virus (HCV) RNA, with
anti-HCV positive patients who achieved sustained virologic response after treatment
included. Quantitative polymerase chain reaction (PCR) was used to detect HCV RNA
in plasma and peripheral blood mononuclear cells, while HBV DNA was identified
via nested PCR. Comparisons were made between Occult Hepatitis B infection (OBI)
positive and OBI negative subgroups, as well as between other comprehensive income
(OCI) positive and OCI negative subgroups. A significance level of 0.05 was set, with
P-values below this indicating statistical significance. Statistical comparisons between
OBI and OClI-positive and negative groups were performed using the Mann—Whitney
U test and Chi-square test.

Results: OBI was found in 32% of IDUs, while OCI was detected in 42% of IDUs, and
was present in 53.6% of seropositive individuals. All OBI patients showed a significant
increase in all liver function tests, while OCI patients had significant elevations in
alanine transaminase and aspartate transaminase values. HIV coinfection was identified
in 39.1% and 26.1% of OBI and OCI cases respectively. OBI and OCI coinfection
were detected in 31 patients.

Conclusion: Hidden infections such as OBI and OCI remain an overlooked public
health issue in Egypt’s IDU population. These findings highlight the need for targeted
strategies to address these reservoirs of infection and could inform similar approaches
in countries with comparable HBV/HCYV epidemiology.
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Patients residing in arcas with high endemicity are at a
heightened risk of infection. Injection drug users (IDUs) are

Most global fatalities associated with viral hepatitis are
attributed to the Hepatitis B and C viruses. Both viruses
were found to be the most common causes of liver disease
worldwide.[! The World Health Organization established a
target in 2015 to eliminate viral hepatitis by the year 2030, with
a particular focus on Hepatitis B virus (HBV) and Hepatitis C
virus (HCV). This objective aims to guarantee equitable
availability of diagnostic and treatment resources on a global
scale.”! The yearly death rate for HBV-related disorders is
close to 0.9 million people. Furthermore, HCV affects around
71 million individuals worldwide, is one of the leading causes
of chronic hepatitis, and kills 0.4 million people each year.
Around 300 million individuals worldwide are infected with
the Hepatitis B and C viruses.!"!
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common hosts for blood-borne pathogens.®! Over the last few
decades, there have been dedicated international efforts to
end epidemics caused by these blood-borne viruses through
immunization, antiviral treatment, prevention of mother-to-
infant transmission, and effective screening of blood and blood
products, but the risk of transmission persists, particularly in
association with injection drug use that increases the risk of
disease transmission.!

Occult HBV infection presents as low levels of HBY DNA
in the blood or liver and negative Hepatitis B surface antigen
(HBsAg). Occult Hepatitis B infection (OBI) can be classified
as seropositive or seronegative based on HBV exposure
indicators in the serum. Seropositive OBI is identified by
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the presence of anti-hepatitis B core (anti-HBc) antibodies
and/or anti-hepatitis B surface (anti-HBs) antibodies,
while seronegative OBI is defined by the absence of these
antibodies.? The best way to diagnose OBI is to look for
replication-competent HBV DNA in the liver. However,
effective and standardized tests for detecting HBV DNA
in the liver are still lacking. Real-time polymerase chain
reaction (PCR) tests and nested PCR procedures are advised
for achieving high specificity and sensitivity.[”!

OBI prevalence is influenced by HBV endemicity, population
characteristics, and behavior, while detection is influenced
by serological and molecular diagnostic sensitivity. The
global frequency of OBI is still mostly unknown and often
overestimated.?!

Occult Hepatitis C infection is characterized by no detectable
HCV RNA in serum with the presence of HCV RNA
in hepatocytes and peripheral blood mononuclear cells
(PBMCs).[® There are two distinct types of Occult hepatitis C
infection (OCI), namely, seronegative OCI (characterized by
the absence of anti-HCV antibodies and serum HCV-RNA)
and seropositive OCI (characterized by the presence of anti-
HCV antibodies but the absence of serum HCV-RNA).® The
preferred diagnostic approach for OCI is liver biopsy, which
is invasive and has a risk of bleeding. Alternatively, a PCR test
in PBMCs can be used for diagnosis.”

OBI and OCI have been reported in several high-risk
populations, including IDUs. IDUs can transmit blood-
borne infections and thus may contribute to HBV and
HCV transmission.”!!! In 2013, Matos et al., reported that
around 12.7% of injectable drug users investigated had OBI.
Furthermore, Hedayati-Moghaddam et al. reported in 2019
that 18.18% of 77 Iranian human immunodeficiency virus
(HIV)-positive IDUs had OCI, whereas another Iranian
research revealed a 9.57% OCl incidence among 115 HBV-and
HIV-negative IDUs.['""1?) The present state of OBI and OCI,
particularly in high-risk groups such as IDUs, is poorly
understood.®!*

The issue of occult infections in this population has been
largely overlooked in Egypt, a country that was known to have
the highest prevalence of chronic HCV globally. What makes
this study particularly significant, and novel is that it follows
the highly successful nationwide HCV treatment campaign,
which significantly reduced the infection rate. Despite these
efforts, this specific high-risk group of IDUs remains under
examined. As a high-risk group, IDUs could be a potential
reservoir for both occult HCV and HBYV, posing a risk for
recurrence or undetected transmission. Hence, this work was
essential to better understand the remaining epidemiological
risks and their potential public health impact. In addition, the
findings from this research could serve as a model for other
countries with similar HCV or HBV epidemiology, providing
valuable insights and guiding future public health strategies

in addressing hidden reservoirs of infection.

As a result, the purpose of this study was to determine the
prevalence of OBI and OCI among Egyptian IDUs as an
initial attempt to address the issue within this population and,
consequently, implement measures to restrict the spread of
these viruses.

Methods

OBI and OCI have been documented in various high-risk
cohorts, particularly among individuals who inject drugs.
Intravenous drug users have the potential to transmit blood-
borne infections, thereby playing a role in the transmission of
HBYV and HCV.”!

A cross-sectional study of 200 Egyptian IDUs was conducted
between April 2023 and January 2024. The current
investigation followed the ethical guidelines outlined in the
Declaration of Helsinki. The study has been authorized by the
Ethics Committee of the Faculty of Pharmacy (registration
number 202210PHH1). Participants received an explanation
of the study’s purpose and signed written consent form.
Participants had the liberty to withdraw from the study at
any time without giving an explanation. Confidentiality
of data and privacy was assured for all participants. Study
participants were recruited from the addiction treatment
department of El-Azazi Hospital for mental Health, Zagazig,

Egypt.

A comprehensive historical assessment was conducted,
including demographic factors such as level of education, age,
presence of tattoos, past surgeries, blood transfusion, marital
status, imprisonment history, and participation in syringe-
sharing activities.

Inclusion criteria

Patients negative for HCV RNA and HBV surface antigen.
Anti-HCV antibody-positive patients who had received
direct-acting antiviral drugs, as well as HIV-positive patients
(as indicated by patient file), were included in the study.
Although the precise causes of OBI and OCI are not entirely
understood, several factors are thought to be involved.
Causes of OBI may include, chronic liver disease,!'*! viral
mutations,!"” and low viral load.!"" In addition, OCI causes
may include past HCV infection,!'” weak or suppressed
immune system, low virus load, genotype variation, and
coinfections.!'¥]

Exclusion criteria

Patients positive for either HBsAg or HCV antibody were
excluded from the study except for those who had received
therapy and achieved sustained virologic response. The
presence of possible causes of elevated liver enzymes,
such as HCC or any indicators of liver cirrhosis reported
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in participants’ files, excluded the participant from the
research.

Blood collection

Each participant provided 7 mL of peripheral blood, collected
randomly at the time of admission; this sample was divided into
two parts: 2 mL were collected in plain tubes (VacuLab® Plain
Tubes, do not contain any additives) for separating serum and
measuring aspartate aminotransferase, alanine aminotransferase,
direct bilirubin, total bilirubin, albumin, and total protein. The
remaining 5 mL were collected in ethylenediaminetetraacetic
acid (EDTA) tubes (VacuLab® EDTA tubes, coated with
K2EDTA) to separate plasma and peripheral blood monocytes
for detection of HCV RNA and HBV DNA.

Serum separation

After clotting for 30 min at room temperature, whole blood
was centrifuged for 30 min at 4°C and 3000 xg. To eliminate
the remaining cells, the supernatant was collected into sterile
tubes and centrifuged again at 4000 xg for 10 min at 4°C. Sera
were stored at —80°C until use.

Isolation of PBMCs

Ina 15- mL Falcon tube, 5 mL of pre-diluted blood (diluted at a
ratio of 1:1 in phosphate buffer saline, pH 7.2) were cautiously
layered on top of an equal volume of the density gradient
solution (Histopaque®1077, Sigma Aldrich, Schnelldorf,
Germany). Tubes were centrifuged for 30 min at 400 xg. The
mononuclear cells were retrieved from the interphase layer
and subjected to two rounds of washing using a solution of
phosphate-buffered saline containing 2% heat-inactivated fetal
calf serum solution.!™”’

Plasma separation

Two milliliters of EDTA blood were centrifuged at 2000 xg for
15 min to remove cells and platelets. The resulting supernatant
(plasma) was divided into 0.5 mL aliquots and stored at —20°C
until use.

RNA Extraction from Plasma and PBMCs

Total RNA was isolated from plasma and PBMCs using the
GeneJET Viral DNA/RNA purification kit (Catalog No. K0821,
ThermoFisher Scientific, Waltham, MA, USA) following
manufacturer’s guidelines.?”

Detection of HCV RNA in Plasma and PBMCs

The Bosphore® HCV Quantification kit V3 (Anatolia Gene
works, Istanbul, Turkey) was used to identify the presence
of HCV RNA in both plasma and PBMCs. The kit detects all
known HCV genotypes.

PCR reactions were 20 pL (final volume) and consisted of:
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12 uL of PCR Master Mix, 8uL of RNA (5-50 ng) (sample,
standard, positive, or negative control). Cycling conditions
were 50°C for 30 min for reverse transcription, followed by
inactivation of the reverse-transcriptase by incubation at 95°C
for 15 min. This was followed by 50 cycles, each consisting
of denaturation at 97°C for 30 s, annealing at 55°C for 80 s,
and extension at 72°C for 15 s. The real-time PCR reactions
were conducted using a StepOnePlus™ Real-Time PCR thermal
cycler (Applied Biosystems, Bedford, MA, USA). Reactions
were supplemented with the inclusion of four external
quantitation standards, alongside the samples and the negative
control (PCR-grade water).?!]

Detection of HBV DNA in Plasma by nested PCR

For the detection of HBV DNA, a nested PCR amplification
of a 267 bp fragment of the partial S gene was performed.
Viral DNA was extracted from plasma with the GeneJET
Viral DNA/RNA Purification Kit. Nested PCR was performed
using Phusion DNA polymerase (Thermo Scientific Company,
Lithuania) and specific Partial S gene primers [Table 1].1%2

In the initial reaction, 5 UL of extracted viral DNA (1-20 ng/mL),
10 puL of 2X Phusion Master Mix, and 10 picomoles each of
“SS out” forward and reverse primers were combined. The
reaction volume was then adjusted to 20 uL with water. Cycling
conditions were as follows: Initial denaturation at 98°C for
30 s, followed by 35 cycles of 98°C for 10 s, 55°C for 20 s
and 72°C 30 s. A final extension step at 72°C for 5 min was
added. For the subsequent reaction, 1 uL of the PCR product
from the first reaction was added to 10 pL of master mix, along
with 10 picomoles each of “SS in” primers. Water was added
to reach a final volume of 20 puL. Cycling conditions were as
described above. PCR was performed in a Veriti 96 Thermal
cycler (Applied Biosystems, USA).

PCR products were visualized by agarose gel electrophoresis
(1.5% agarose) and ultraviolet (UV)-transillumination.
Negative controls did not show any bands, positive samples
had a single, sharp band 267 bp long.

Biochemical measurements

Serum aspartate transaminase (AST) and alanine transaminase
(ALT) were quantified using enzymatic colorimetric methods
as described by Reitman and Frankel in 195713 (Biodiagnostic
kits Catalog No. AL 10 31 (45) and Catalog No. AS 10 61 (45),
Biodiagnostic, Egypt). Serum direct and total bilirubin were
measured colorimetrically utilizing Biodiagnostic kits Catalog

Table 1: Primers used for detection of HBV DNA

SS out Forward TCATCT TCC TCT TCATCC TGC TGC
CCC CCA ATA CCA CAT CAT CC
TCATCT TCT TGT TGG TTC TTC TGG
GAA CAA ATG GCA CTA GTA AAC TGAGC

SS out Reverse
SS in Forward

SS in Reverse
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No. BR 1111 and Catalog No. BR 1112 (Biodiagnostic,
Egypt), respectively, following the method outlined by
Walters and Gerarde.** Serum total protein and albumin
were determined utilizing Biodiagnostic kits Catalog No. TP
20 20 and Catalog No. AB 10 10 (Biodiagnostic, Egypt), as
previously described.?) All these biochemical parameters were
measured using a UV-visible spectrophotometer (UV-1601PC,
Shimadzu, Japan).

Statistical analysis

Data analysis was conducted using the SPSS software
(Statistical Package for the Social Sciences), version 26. To
assess the normal distribution of quantitative variables, the
Kolmogorov—Smirnov test was employed. Data were expressed
as median (minimum-maximum) for numerical variables and
frequencies percentages for the number of patients in each
group for categorical variables. The Mann—Whitney U test was
used to compare numerical variables between two groups. The
Chi-square test was used to ascertain the statistical significance
for categorical variables. The significance of the findings was
assessed at a P < 0.05.

Results

The prevalence of OBl among IDUs

Sixty-four from the 200 recruited IDUs were positive for OBI,
representing 32% of the study sample [Figure 1].

Epidemiological and biochemical parameters in
OBl-positive and OBI-negative IDUs

OBI prevalence significantly varied with education level
(P < 0.001), tattooing (P < 0.001), blood transfusion
(P < 0.001), sharing syringes (P < 0.001), previous history
of prison (P < 0.001), and marital status (P = 0.001). No
statistically significant association was found between OBI and
age (P = 0.586) or surgical history (P = 0.290). Patients with
OBI had higher levels of AST (P < 0.001), ALT (P < 0.001),

= Negative

= OBI
ocCI
Both

Figure 1: Viral infection distribution among injection drug users

and Total. Bilirubin (P < 0.001), Direct. Bilirubin (P =0.030),
Total. Protein (P <0.001), Albumin (P = 0.044), and A/G ratio
(P <0.001) compared to OBI-negative patients [Table 2].

The prevalence of OCl among IDUs

Eighty-four of the 200 recruited IDUs were positive for OCI,
forming 42% of the study sample [Figure 1].

The prevalence of OCl among seropositive and
seronegative

Of the 84 cases positive for OCI, 45 were seropositive, that
is, positive for HCV Ab, representing 53.6% of OCI-positive
cases. The remaining 39 OCI-positive cases were seronegative
[Figure 2]. Statistical analysis confirmed a significant
association between OCI and HCV antibody status (P <0.001).
Seropositive cases were 6.7 times more likely to have OCI, as
indicated by an odds ratio of 6.719.

Epidemiological and biochemical parameters in
OCI positive and OCI negative IDUs

OCI prevalence significantly varied with education level
(P = 0.028), sharing syringes (P < 0.001), history of
incarceration (0.041), tattooing (P = 0.005), and blood
transfusion (P = 0.005). No statistically significant association
was found between OCI and age (P = 0.219), surgery (P =
0.445), and marital status (P = 0.128) [Table 2]. Patients
with OCI exhibited higher levels of both AST (P < 0.001)
and ALT (P < 0.001) compared to OCI-negative individuals.
However, there were no significant differences in T. bilirubin,
D. bilirubin, T. protein, albumin, or A/G ratio between the two
groups [Table 3].

Viral coinfection

Out of 23 HIV-positive individuals in the study cohort, nine
were positive for OBI, six were positive for OCI and three were
positive for both OBI and OCI. Over three-quarters (78.2%)

46.40% = Seropositive

53.60%

= Seronegative

Figure 2: Distribution of seropositive and seronegative OCI among
injection drug users
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of HIV-positive individuals in this study were coinfected with
occult hepatitis viruses. This demonstrates a high prevalence
in this demographic. In addition, 31 of the IDUs participating
in this study were coinfected with OBI and OCI [Figure 3].

Discussion

Occult Hepatitis B (OBI) and occult Hepatitis C (OCI)
represent hidden reservoirs of infection that have been largely

= HIV only

= HIV + OCI

HIV + OBI

HIV+ OCI + OBI

Figure 3: Distribution of HIV coinfection with occult hepatitis among
injection drug users

overlooked in high-risk populations, particularly in Egypt,
where chronic HCV prevalence was historically the highest
worldwide.”! This study focused on a vulnerable group —
IDUs — to assess the prevalence of these occult infections
following Egypt’s highly successful large-scale HCV treatment
campaign. Despite the campaign’s success in significantly
reducing overt infections, this study identified that 32% of
IDUs harbored occult HBV (OBI), while 42% had occult
HCV (OCI). Notably, OBI and OCI were often codetected
in individuals with HIV coinfection, suggesting that IDUs
may still serve as a hidden reservoir for these viruses. These
findings underscore the importance of continued surveillance
and targeted interventions in this group to mitigate the risks
of recurrence or undetected transmission.

Viral hepatitis stands as a pervasive and significant global
health concern, particularly when transmitted through
parenteral routes. In terms of both economic losses and
public health impact, viral hepatitis is ranked as the third most
prevalent infectious disease worldwide.”

Hepatitis B and C pose significant public health risks due to
their transmission through blood contact, intravenous drug use,
iatrogenic exposures, tattooing, and body piercings, resulting
in a range of diseases and potentially triggering outbreaks
and epidemics.??! Notably, Egypt grapples with one of the

Table 2: Epidemiological and biochemical parameters in OBI-positive and OBI-negative ID

Parameter OBI-positive n (%)
Age 38 (25-45)
Education level
Low 38(36.5)
Mid 13 (17.3)
High 13 (61.9)
Tattooing 26 (55.3)
Blood transfusion 24 (53.3)
Surgery 18 (38.3)
Sharing syringes 58 (58)
Prison 33 (54.1)
Marital status
Single 15 (18.1)
Married 33 (40.2)
Divorced 13 (40.6)
Widowed 3 (100.0)
AST (IU/L) 42.9 (33-198)
ALT (IU/L) 35.1 (30-166)

T. Bilirubin (mg/dL)
D. Bilirubin (mg/dL)

1.02 (0.1-1.53)
0.18 (0.15-0.23)

T. protein (g/dL) 7.9 (6.8-8.5)
Albumin (g/dL) 4.4(3.9-5.2)
A/G 1.3 (1-2)

OBI-negative n (%)

36 (22-46) 0.586 Mann—Whitney U test
<0.001* Chi-square test
66 (63.5)
62 (82.7)
8 (38.1)
21 (44.7) <0.001* Chi-square test
21 (46.7) <0.001* Chi-square test
29 (61.7) 0.290 Chi-square test
42 (42) <0.001* Chi-square test
28 (45.9) <0.001* Chi-square test
0.001* Chi-square test
68 (81.9)
49 (59.8)
19 (59.4)
0(0.0)
38 (19-100) <0.001* Mann—Whitney U test
31 (21-111) <0.001* Mann—Whitney U test
0.82 (0.63-1.21) <0.001* Mann—Whitney U test
0.18 (0.13-0.21) 0.030%* Mann—-Whitney U test
8.2 (6.9-8.6) <0.001* Mann—Whitney U test
4.3 (3.94.5) 0.044* Mann—Whitney U test
1.2 (0.9-1.4) <0.001* Mann—Whitney U test

Numerical variables are expressed as Median (minimum-maximum), and categorical variables as frequencies percentages for the number of patients in each group. *Statistically significant. AST: Aspartate

transaminase: ALT: Alanine transaminase
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Table 3: Epidemiological and biochemical parameters in OCI-positive and OCI-negative IDUs

Parameter OCI positive n (%) OCI negative n (%) P-value
Age 33 (25-45) 38 (22-46) 0.219 Mann—Whitney U test
Education level 0.028* Chi-square test
Low 53(51.0) 51 (49.0)
Mid 24 (32.0) 51 (68.0)
High 7(33.3) 14 (66.7)
Tattooing 28 (59.6) 19 (40.4) 0.005* Chi-square test
Blood transfusion 27 (60.0) 18 (40.0) 0.005* Chi-square test
Surgery 22 (46.8) 25(53.2) 0.445 Chi-square test
Sharing syringes 73 (73.0) 27 (27.0) <0.001* Chi-square test
Prison 32 (52.5) 29 (47.5) 0.041* Chi-square test
Marital status 0.128 Chi-square test
Single 38 (45.8) 45 (54.2)
Married 32(39.0) 50 (61.0)
Divorced 11 (34.4) 21 (65.6)
Widowed 3(100.0) 0(0.0)
AST (TU/L) 42 (28-124) 38 (19-198) <0.001* Mann-Whitney U test
ALT (IU/L) 36.4 (23-126) 31.2 (21-166) <0.001* Mann—Whitney U test
T. Bilirubin (mg/dL) 0.93 (0.10-1.53) 0.88 (0.63-1.3) 0.663 Mann—Whitney U test
D. Bilirubin (mg/dL) 0.18 (0.13-0.21) 0.18 (0.14-0.23) 0.643 Mann—Whitney U test
T. protein (g/dL) 8.1 (6.8-8.6) 8.15 (6.9-8.5) 0.263 Mann—Whitney U test
Albumin (g/dL) 4.4(3.94.5) 4.4(3.9-5.2) 0.246 Mann—Whitney U test
A/G 1.2 (1-1.3) 1.2 (0.9-2) 0.234 Mann—Whitney U test

Numerical variables are expressed as Median (minimum-maximum), and categorical variables as frequencies percentages for the number of patients in each group. *Statistically significant. AST: Aspartate

transaminase: ALT: Alanine transaminase,OCI: Occult hepatitis C infection, IDUs: Injection drug users

highest prevalence rates of HCV globally and is classified as
an intermediate site for HBV infection.!®

Individuals who inject drugs suffer numerous hazards and
adverse consequences.?” Injection drug use leads to the
transmission of blood-borne viruses such as HBV and HCV,
causing significant morbidity and death.?! According to a
systematic review conducted in 2023, the prevalence of drug-
related harms such as HCV and HIV infections was high among
IDUs. This indicates that harm reduction measures are lacking
and need to be developed and implemented.?"!

Occult hepatitis poses a more considerable challenge due to
its inability to be diagnosed through routine tests, leading to
a significant number of cases going undetected. This becomes
especially problematic among high-risk groups, such as
intravenous drug users, intensifying the risk of transmission
within this particular demographic.?

Occult HBV infection is a complex clinical condition identified
by low levels of HBV DNA in the blood or liver of individuals
who test negative for HBsAg.’! On the other hand, occult
Hepatitis C is when the patient is positive for viral HCV RNA
in their PBMCs, but negative for HCV RNA in their plasma.
About 60% of OCI cases are diagnosed using the non-invasive
method of OCI detection in PBMCs.3 Both OBI and OCI

have garnered increased attention due to their association with
advanced liver fibrosis and cirrhosis.?*

This research aimed at detection prevalence of OBI and OCI
in Egyptian individuals who inject drugs, shedding light on
their prevalence and correlation with specific epidemiological
and clinical parameters.

Occult hepatitis B infection poses a significant public health
concern, particularly among individuals at high risk of
infection, such as those who inject drugs.®

In our current investigation, the presence of OBI accounted
for approximately 32% of cases. Previous studies among
Taiwanese intravenous drug users reported an OBI prevalence
of approximately 41.1%.5% while a study conducted in Iran
found an overall frequency of OBI at 5.6%.['! The variations
in prevalence rates can be due to several factors such as sample
size, technique of detection, and geographic viral location.®!

Despite nested PCR being utilized in the Iranian study,!”
which typically offers higher sensitivity, the reported
OBI prevalence among Iranian IDUs was considerably
lower (5.6%) compared to the 32% reported in our study.
The sensitivity cutoff used in that study was larger (700—
1000 bp DNA products). While convenient for sequencing
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and genotyping, this cutoff may compromise sensitivity,
potentially resulting in the under-representation of OBI
cases. In contrast, our study employed a more sensitive
PCR targeting a smaller 267 bp product, thereby enhancing
the detection of OBI cases with low viral titers. This
methodological difference might have contributed to the
higher reported OBI prevalence in our study.

In this study, patients with OBI showed a statistically significant
association between the presence of OBI and education level,
tattooing, blood transfusion, sharing syringes, previous history
of prison, and marital status. These results are consistent with
different meta-analyses and studies that suggest that OBI
prevalence is generally influenced by awareness of individual,
blood donation, sharing objects among IDUs, and history of
imprisonment.[%*** Unfortunately, studies on the prevalence
of blood-borne diseases in Egyptian IDUs are lacking.

The existence of OBI is considered a possible risk factor
for chronic liver disease in various demographic groups.
Furthermore, it contributes significantly to the development of
serious liver conditions such as hepatocellular carcinoma and
cirrhosis.*373 Qur investigation revealed a significant increase
in all liver function tests. Our results differ from previous
reports, which report aberrations in ALT and AST only. This
could be due to different geographical locations and different
inclusion criteria. For example, a study conducted in Baltimore
in 2004 found no association between AST and OBI, whereas
ALT showed a statistically significant difference.*”? On the
other hand, two studies conducted in Iran Viral coinfection
with HIV were observed in this study; the rate of OBI- HIV
and OCI-HIV coinfection was 39.1 and 26.1%, respectively.

This finding raises concerns about the adequacy of healthcare
treatment for individuals living with HIV, particularly when
considering the co-occurrence of hepatitis viruses. Co-
infection with the occult forms, OBI and OCI, introduces
complexities in the treatment and overall care of HIV patients,
underscoring the need for integrated healthcare for this patient
population. Our findings are consistent with Jamshidi et al.,
who reported that OBI and OCI occur frequently among HIV-
positive IDUs representing 3.1% and 11.4% respectively, in
an Iranian population. Another study on Iranian IDUs found
that OCI-HIV coinfection was present in 18.1% of the study
population.?*4°! on IDUs confected with viral hepatitis and
HIV found flares of hepatic transaminases.*4!

Forty-two percent of the IDUs participating in this study
tested positive for OCI. This high prevalence of OCI among
IDUs in Egypt is a matter of worry and emphasizes the need
to implement focused interventions that successfully address
this problem. This discovery is consistent with the observation
that IDUs are at a greater risk for HCV infection as OCI-
positive individuals may contribute to HCV transmission. This
increased risk is attributed to the practice of sharing infected
needles and syringes."!

International Journal of Health Sciences

There is an apparent link between OCI and HCV antibody
status. Those who tested positive for HCV antibody were
6.7 times more likely to develop OCI. This finding supports
the research conducted by Kouroumalis and Voumvouraki,
who reported that direct-acting antiviral drugs (DAAs) do
not provide protection against reinfection. If follows that
vulnerable populations, such as IDUs, may experience
reinfection. In addition, studies have shown a significant
incidence of OCI after treatment with DAAs. Therefore, it is
recommended that one perform a dual testing for HCV RNA
using both PBMCs and serum after the completion of therapy
with DAAs, as well as during the confirmation of SVR.[*Z

Our study revealed a statistically significant association between
OCI and education level, suggesting that individuals with lower
education levels may be at a higher risk of OCI. This association
could be attributed to differences in awareness and knowledge
about HCV transmission and prevention among individuals with
different education levels. This finding agrees with the research
conducted by Donyavi et al., which reported a significant
correlation between OCI and educational achievement.[*”

The study found a strong association between sharing syringes
and OCI among IDUs, indicating a significant transmission
risk. In addition, a history of imprisonment was linked to
OCI, emphasizing the need for interventions in correctional
facilities. Our results are in agreement with the study performed
by Sheikh et al.[*]

A comparative analysis was conducted to assess liver
function markers in persons with OCI and those without OCI.
Individuals diagnosed with OCI had higher serum levels of
AST and ALT in comparison to OCI-negative individuals. Our
findings are consistent with the studies conducted by Elkashef
et al. and Saad et al., which proposed that OCI has the potential
to cause mild liver damage. Therefore, it is advisable to do
follow-up examinations for individuals with OCI to monitor
the development of overt illness.[3344]

The spread of HBV and HCV, along with HIV infection,
poses a significant public health challenge. Diagnosing and
treating these individuals has been challenging due to limited
data. One of this study’s goals was to assess the prevalence of
occult HCV and HBV infections in HIV-positive individuals.

Our study found that 31 IDUs were coinfected with OBI and
OCI, and three of these also had HIV. Coinfection with the three
viruses has been previously reported in an Iranian study.? The
larger prevalence of hepatitis viruses among IDUs than HIV
most likely reflects the widespread infection with hepatitis
viruses, particularly HCV, in Egypt over the past 20 years.

Limitations

The study’s focus on male participants limits the generalizability
of the findings to all IDUs. The sample size of 200 participants
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may not be large enough to detect subtler associations, and
conducting the study in a single region limits its external validity.

Future directions

Future studies should include female participants to improve
generalizability and expand the sample size across multiple
regions for better representation. Longitudinal studies would
help track the progression of hepatitis coinfections, and
research on harm-reduction interventions, as well as additional
risk factors such as socioeconomic status and mental health,
would provide valuable insights. Molecular analysis of viral
genotypes is also recommended for more targeted prevention
and treatment strategies.

Conclusion

Over 70% of IDUs recruited for this study were infected with
some form of occult hepatitis, 32% tested positive for OBI,
42% tested positive for OCI, and 15.5% were coinfected with
both OBI and OCI. The high prevalence of OBI and OCI along
with the significant coinfection results among Egyptian IDUs,
a population previously understudied in this context considered
as unique findings as this is the first research in Egypt to
provide molecular evidence of these occult infections in IDUs
and their clinical significance, which has not been reported
earlier in Egyptian cohorts. As a result, this study is crucial
for public health because it reveals the hidden burden of OBI
and OCI among IDUs, who may unknowingly spread these
infections. The findings advocate for changes in the screening
protocols for Hepatitis B and C viruses to include molecular
diagnostics, thus preventing further spread and enabling earlier
intervention for those affected by these occult infections. This
has significant implications for disease control and public
health policy, particularly in Egypt, where IDUs represent
a vulnerable and high-risk group for hepatitis transmission.
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