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hepatitis B virus (HBV) DNA within the liver, often as covalently closed circular
DNA (cccDNA), or in blood, in individuals who consistently test negative for
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immune detection and remaining undetectable by standard HBsSAg tests, thus
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hepatitis C virus (HCV) RNA in liver cells or peripheral blood mononuclear
cells (PBMCs) despite undetectable serum levels. OCI can be seropositive, with
anti-HCV antibodies indicating past infection, or seronegative, lacking these
antibodies and suggesting minimal immune recognition. Due to practices like
needle sharing, IDUs face heightened risks of OBI and OCI, which can silently
progress to severe liver disease, including cirrhosis and hepatocellular carcinoma
(HCC). The frequent co-occurrence of HIV among IDUs further complicates
clinical care, emphasizing the need for multi-disease, integrated screening
strategies. The development of sensitive diagnostic tools capable of accurately
identifying OBI and OCI in high-risk populations is essential to advance the
World Health Organization’s (WHO) hepatitis elimination targets for 2030.
Enhanced diagnostics and targeted interventions will support early detection,
reduce transmission, and contribute to global efforts to eradicate hepatitis in
vulnerable populations.
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1. Introduction medical procedures, tattooing, and body piercing.
These transmission routes contribute to a spectrum
Hepatitis B and C represent major public health of liver diseases and increase the risk of outbreaks
concerns due to their transmissibility via blood and epidemics (Ahmed et al., 2024; Vilibic-
contact, including through intravenous drug use, Cavlek et al., 2023). Egypt, in particular, faces an

exceptionally high prevalence of HCV, ranking
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among the highest globally and is considered an
area of intermediate endemicity for HBV infection
(Azzam et al., 2023).

Individuals who inject drugs are exposed to
multiple health risks and adverse outcomes (Collins
et al, 2019). Injection practices significantly
increase the transmission of blood-borne viruses,
notably hepatitis B virus (HBV) and hepatitis C
virus (HCV), leading to considerable morbidity and
mortality (Degenhardt et al., 2023).

Occult hepatitis provides a greater issue since it
cannot be identified using normal diagnostics,
resulting in a substantial proportion of cases being
undiscovered. This is particularly troublesome
among high-risk populations, such as injection drug
users (IDUs), who increase the chance of
transmission within their demography (Ondigui et
al., 2022). Unfortunately, the issue of occult
infections within this population has been largely
neglected in Egypt, a country previously recognized
for having the highest global prevalence of chronic
HCV.

2. Occult HBV among Injection Drug
Users

Occult hepatitis B infection (OBI) is a distinct
virological condition where replication-competent
HBV DNA persists in the liver without detectable
hepatitis B surface antigen (HBsAg) in the blood.
This state is maintained by the covalently closed
circular DNA (cccDNA), which enables low-level
intrahepatic replication and the production of
infectious HBV virions (Fu et al., 2024).

Occult hepatitis B infection (OBI) can be
categorized into two distinct serological subtypes
based on the presence or absence of specific
antibodies. The more common subtype, seropositive
OBI, is characterized by the presence of hepatitis B
core antibody (HBcAb) and/or hepatitis B surface
antibody (HBsAD), suggesting some level of
immune recognition of the virus. In contrast,
seronegative OBI represents a smaller fraction of
cases (approximately 1%-20%) and is defined by
the absence of both HBcAb and HBsAD, indicating
a complete lack of detectable hepatitis B antibodies.
This classification underscores the variability in
immune response among individuals with OBI and
offers valuable insights that could improve
diagnostic accuracy for this often-undetected
infection (Jafari et al., 2024).
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Despite the main focus on eliminating HBV, OBI
warrants attention due to its clinical implications.
OBI remains challenging to diagnose. Detection
often relies on nested, real-time, or digital PCR
assays in blood samples, but the intermittent nature
of HBV DNA in circulation and the lack of
standardized, sensitive assays hinder accuracy.
Ideally, OBI diagnosis would involve liver-based
identification of replication-competent HBV DNA,;
however, validated tests for this purpose are
currently unavailable, underscoring a significant
gap in hepatitis research (Bucio-Ortiz et al., 2024).

Injection drug users comprise a demographic that is
consistently exposed to a wide range of viral
pathogens due to their involvement in injecting
activities. Particularly, among IDUs with occult
HBV infections, exposure to the virus through
parenteral ~ behaviors  (such as  sharing
syringes/needles and tattooing) was identified.
Furthermore, secondary risk factors, including a
prior record of incarceration, thought to be taken
into account. Limited research has examined the
prevalence of OBI among IDUs and the impact of
injecting bad behaviors on the transmission of OBI
(Matos et al., 2013).

For OBI prevalence, few research among IDUs
were conducted, with varying prevalence rates
identified. For example, a research done in Taiwan
indicated an OBI prevalence of approximately
41.1% among Taiwanese IDUs (Lin et al., 2007),
whereas another conducted in Iran discovered an
overall frequency of 5.6% (Asli et al., 2016). These
variances may be due to differences in viral
endemicity, sample size, and viral detection
technological advances.

For OBI transmission risk factors among IDUs, a
research investigation carried out in Baltimore
revealed a significant incidence of OBI among
IDUs who engaged in unacceptable behaviors such
as  parenteral  behaviors  (e.g.,  sharing
syringes/needles, which accounted for
approximately 68.4%, and tattooing, which
accounted for 57.9%) (Matos et al., 2013). The
potential significance of prolonged injection
duration in the transmission of OBI has been
demonstrated in two studies conducted in Iran and
Taiwan. These studies found that elderly injecting
drug users might have a more extensive history of
drug use, which is indicative of the cumulative
exposure effect (Asli et al., 2016).



OBI is regarded as a potential risk factor for chronic
liver disease across a range of demographic
populations. Moreover, it makes a substantial
contribution to the progression of severe hepatic
diseases such as cirrhosis. Unfortunately, few
studies have examined the detrimental effects of
OBI on IDUs. An investigation carried out in
Baltimore in 2004 discovered that there was no
correlation between AST and OBI. However, ALT
levels demonstrated a statistically significant
difference (Torbenson et al., 2004), while two
studies conducted in Iran on IDUs infected with
viral hepatitis and HIV identified elevations in AST
and ALT levels (Azadmanesh et al., 2008;
Jamshidi et al., 2020).

Despite the existence of numerous studies
examining the prevalence of OBI in Egypt, there is
a notable absence of research on OBl among IDUs.
This creates a critical need for studies that focus on
demographic parameters and clinical outcomes
associated with the transmission of OBl among this
high-risk population.

3. Occult HCV among Injection Drug
Users

Occult hepatitis C infection (OCI), first identified
by Castillo et al. in 2004, is a distinct form of
hepatitis C characterized by the absence of
detectable viral RNA in serum, with its presence
confirmed in hepatocytes, peripheral blood
mononuclear cells (PBMCs), or in serum after
ultracentrifugation. OCI is classified into two types:
seronegative OCI, which occurs in individuals
without anti-HCV antibodies, and seropositive OCl,
found in those who are anti-HCV positive.
Seropositive OCI often represents individuals who
were chronically infected with HCV and have since
cleared the virus from their serum, either
spontaneously or through treatment (Mbaga et al.,
2022).

Clinically, OCI presents a varied profile. While
some carriers are asymptomatic with normal liver
enzyme levels, others exhibit abnormal liver
function. Importantly, OCI can progress to more
serious hepatic conditions, including liver cirrhosis,
and in high-risk individuals, hepatocellular
carcinoma (HCC). This hidden form of hepatitis C
underscores the need for careful monitoring in at-
risk populations, as standard HCV testing may fail
to detect this elusive infection (Mbaga et al., 2022).
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Injection drug users have a significant risk of HCV
infection (Khalsa & Mathur, 2021). This is due to
the widespread adoption of high-risk activities such
as needle sharing, sharing of other injecting
equipment, drug use in social settings, and insecure
living situations. Sharing injection equipment, in
particular, increases the risk of HCV infection
among IDUs. It is worth emphasizing that there is a
lack of critical data on the current state of
injectable drug users and the frequency of HCV
infection among IDUs in various countries,
including Egypt (Karimi et al., 2020; Mateu-
Gelabert et al., 2022).

Castillo et al. (2004) presented a complete
description of OCI, a different kind of HCV
infection with unique characteristics. OCI is
diagnosed when a patient has positive viral HCV
RNA in their PBMCs but negative HCV RNA in
their plasma. Sixty percent of OCI patients are
successfully detected utilizing the noninvasive
approach of OCI detection in PBMCs (Elkashef et
al., 2022). Previous research revealed that OCI
might be present in many people who had
spontaneously "cleared" the virus from their blood
(Mashaal et al., 2022; Wang et al., 2019).
Furthermore, the prevalence of OCI has been
recorded in populations with risk features, such as
those with tattoos and those who have had
acupuncture, as well as in apparently healthy
persons (Helaly et al., 2017; Martinez-Rodriguez
et al., 2018). OCI has been seen in IDUs (Sheikh
et al., 2019). Given that this group is deemed high-
risk for the transmission of blood-borne illnesses,
the existence of OCI positive persons may
contribute to the spread of HCV, impeding the
vision of WHO for eradicating HCV by 2030
(Khalsa & Mathur, 2021).

Occult HCV infection has been documented across
various global regions and among diverse
populations. For instance, it has been identified in
patients undergoing hemodialysis (Naguib et al.,
2024), those diagnosed with cryptogenic liver
disease, those diagnosed with thalassemic patients
(Franzé et al, 2022), those diagnosed with
lymphoproliferative disorders (Elkashef et al.,
2022), those living with HIV infection
(Bokharaei-Salim et al., 2016), blood donors, and
those diagnosed with hepatocellular carcinoma (An
et al., 2020). Sadly, there is a severe dearth of
information regarding the prevalence of OCI
among IDUs. Two investigations regarding the
prevalence of OCI in Iranian IDUs were examined.



There is currently no data on the incidence of OCI
among Egyptian 1DUs; therefore, epidemiological
studies are being conducted to determine the
circumstances surrounding this prevalence.

There was insufficient evidence available on the
risk variables that potentially lead to illness
transmission among IDUs. For example, Donyavi
et al. (2019) found a substantial association
between OCI and level of education. Additional
risk factors, including a history of incarceration and
the practice of sharing syringes, were examined in
relation to OCI. The results revealed a significant
correlation between the presence of OCI and the
transmission of the disease, underscoring the
importance of implementing interventions within
correctional facilities that reduce its transmission
(Sheikh et al., 2019).

Regarding to the clinical consequences of OCI
presence, prior research has indicated that OCI may
induce mild hepatic impairment. Hence, it is
recommended that individuals diagnosed with OCI
undergo subsequent examinations to monitor the
progression of apparent illness (Saad et al., 2011;
Elkashef et al., 2022).

The identification of OCI in IDUs is significant
because of its possible function as a viral reservoir
and subsequent spread to others. Furthermore, IDUs
often fail to attend to treatment programs.
According to hepatologists, therapy for these
patients should begin 6-12 months after de-
addiction. Individuals infected with HCV who are
also IDUs have been successfully treated with
continued monitoring by medical specialists with
experience in addiction medicine and hepatology
(Sheikh et al., 2019).

OCI prevalence among IDUs is not similarly
documented as OBI prevalence in Egypt. Among
this high-risk population, there is an urgent need for
research focusing on demographic and clinical
outcomes associated with the transmission of OCI.

4. Viral coinfections

The growing epidemic of HBV and HCV, together
with HIV infection, presents a major public health
concern. Due to a lack of evidence, it has been
difficult to diagnose and treat these patients.

In an Iranian study of OBI and OCI patients, viral
coinfection with HIV IDUs occurred at rates of
3.1% and 11.4%, respectively. Another Iranian

Rec. Pharm. Biomed. Sci. 9 (1), 12- 18, 2025

research on IDUs discovered that OCI-HIV
coinfection occurred in 18.1% of the sample group.
Co-infection with the occult forms, OBI and OCI,
complicates HIV patients' treatment and overall
care, emphasizing the need of integrated healthcare
for this group (Donyavi et al., 2019; Jamshidi et
al., 2020).

It is noteworthy that one study identified the
existence of OBI-OCI coinfection. Based on the
findings of this study, it appears that further
research is warranted to examine this matter in a
more extensive sample size and across diverse
populations situated in various global locations
(Jamshidi et al., 2020).

5. Conclusion

Occult hepatitis infections in injection drug users
(IDUs) represent a hidden yet significant health
risk, especially in high-prevalence regions like
Egypt. These undetected infections contribute to
disease  progression and continued  virus
transmission, exacerbated by unsafe practices like
needle sharing. Addressing this gap through
targeted screening for occult infections and
enhanced harm reduction strategies is crucial for
reducing transmission and supporting global
hepatitis elimination goals.

6. Recommendations

Effective management of OBl and OCI among
IDUs requires a strategic enhancement of screening
protocols, utilizing advanced diagnostics such as
PCR to identify viral DNA/RNA undetectable by
standard serum tests. The optimization of these
screening practices is critical for early detection of
hidden infections, particularly in high-prevalence
regions. Incorporating improved diagnostics into
harm reduction and healthcare programs can enable
timely intervention, significantly  lowering
transmission risks. This focused approach is
essential for advancing the WHQO’s 2030 hepatitis
elimination goals and ensuring that occult
infections receive necessary attention within high-
risk populations.

Conflict of interest

None of the authors have any conflicts of interest.



References

Ahmed, M. M. M., Hassan, H. E., Mohamed, A. A.
E. & Saleh, A. S. E. M. (2024) Knowledge and
Practice of Nurses toward Preventive Measures of
Elderly Patients with Viral Hepatitis B and C in the
Dialysis Unit. NILES Journal for Geriatric and
Gerontology, 7(1), 70-91.
https://doi.org/10.21608/NILES.2024.318075

An, T., Dean, M., Flower, R., Tatzenko, T., Chan,
H. T. Kiely, P. & Faddy, H. M. (2020)
Understanding  occult hepatitis C infection.
Transfusion, 60(9), 2144-2152.
https://doi.org/10.1111/TRF.16006

Asli, M., Kandelouei, T. Rahimyan, K,
Davoodbeglou, F. & Vaezjalali, M. (2016)
Characterization of Occult Hepatitis B Infection
Among Injecting Drug Users in Tehran, Iran.
Hepatitis Monthly, 16(3), 34763.
https://doi.org/10.5812/HEPATMON.34763

Azadmanesh, K., Mohraz, M., Aghakhani, A,
Edalat, R., Jam, S., Eslamifar, A., Banifazl, M.,
Moradmand-Badie, B. & Ramezani, A. (2008)
Occult hepatitis B virus infection in HIV-infected
patients with isolated hepatitis B core antibody.
Intervirology, 51(4), 270-274.
https://doi.org/10.1159/000160217

Azzam, A., Khaled, H., El-kayal, E. S., Gad, F. A.
& Omar, S. (2023) Prevalence of occult hepatitis B
virus infection in Egypt: a systematic review with
meta-analysis. Journal of the Egyptian Public
Health Association, 98(1), 1-16.
https://doi.org/10.1186/S42506-023-00138-
4/FIGURES/6

Bokharaei-Salim, F., Keyvani, H., Esghaei, M.,
Zare-Karizi, S., Dermenaki-Farahani, S. S., Hesami-
Zadeh, K. & Fakhim, S. (2016) Prevalence of occult
hepatitis C virus infection in the Iranian patients
with human immunodeficiency virus infection.
Journal of Medical Virology, 88(11), 1960-1966.
https://doi.org/10.1002/JMV.24474

Bucio-Ortiz, L., Enriquez-Navarro, K., Maldonado-
Rodriguez, A., Torres-Flores, J. M., Cevallos, A.
M., Salcedo, M. & Lira, R. (2024) Occult Hepatitis
B Virus Infection in Hepatic Diseases and Its
Significance for the WHO’s Elimination Plan of
Viral Hepatitis. Pathogens 2024, Vol. 13, Page 662,
13(8), 662.
https://doi.org/10.3390/PATHOGENS13080662

16

Collins, A. B., Boyd, J., Cooper, H. L. F. &
McNeil, R. (2019) The intersectional risk
environment of people who use drugs. Social
Science & Medicine, 234, 112384,
https://doi.org/10.1016/J.SOCSCIMED.2019.1123
84

Degenhardt, L., Webb, P., Colledge-Frisby, S.,
Ireland, J., Wheeler, A., Ottaviano, S., Willing, A.,
Kairouz, A., Cunningham, E. B., Hajarizadeh, B.,
Leung, J., Tran, L. T., Price, O., Peacock, A,
Vickerman, P., Farrell, M., Dore, G. J., Hickman,
M. & Grebely, J. (2023) Epidemiology of injecting
drug use, prevalence of injecting-related harm, and
exposure to behavioural and environmental risks
among people who inject drugs: a systematic
review. The Lancet Global Health, 11(5), e659—
e672. https://doi.org/10.1016/S2214-
109X(23)00057-8

Donyavi, T., Bokharaei-Salim, F., Khanaliha, K.,
Sheikh, M., Bastani, M. N., Moradi, N., Babaei, R.,
Habib, Z., Fakhim, A. & Esghaei, M. (2019) High
prevalence of occult hepatitis C virus infection in
injection drug users with HIV infection. Archives
of Virology, 164(10), 2493-2504.
https://doi.org/10.1007/S00705-019-04353-
3/TABLES/4

Elkashef, K. A., Emam, W. A., Mesbah, N. M.,
Abo-Elmatty, D. M. & Abdel-Hamed, A. R. (2022)
Prevalence of Occult Hepatitis C Virus Infection in
Egyptian Patients with Lymphoma: A New Vision.
Diagnostics, 12(4), 1015.
https://doi.org/10.3390/DIAGNOSTICS12041015

Franze, M. S., Pollicino, T., Raimondo, G. &
Squadrito, G. (2022) Occult hepatitis B virus
infection in hepatitis C virus negative chronic liver
diseases. Liver International, 42(5), 963-972.
https://doi.org/10.1111/1 1V.15233

Fu, M. X., Simmonds, P., Andersson, M. &
Harvala, H. (2024) Biomarkers of transfusion
transmitted occult hepatitis B virus infection:
Where are we and what next? Reviews in Medical
Virology, 34(2), 1-12.
https://doi.org/10.1002/RMV.2525

Helaly, G. F., Elsheredy, A. G., El Basset Mousa,
A. A., Ahmed, H. K. F. & Oluyemi, A. E. S. (2017)
Seronegative and occult hepatitis C virus infections
in patients with hematological disorders. Archives
of Virology, 162(1), 63-609.
https://doi.org/10.1007/s00705-016-3049-7



https://doi.org/10.21608/NILES.2024.318075
https://doi.org/10.1111/TRF.16006
https://doi.org/10.5812/HEPATMON.34763
https://doi.org/10.1159/000160217
https://doi.org/10.1186/S42506-023-00138-4/FIGURES/6
https://doi.org/10.1186/S42506-023-00138-4/FIGURES/6
https://doi.org/10.1002/JMV.24474
https://doi.org/10.3390/PATHOGENS13080662
https://doi.org/10.1016/J.SOCSCIMED.2019.112384
https://doi.org/10.1016/J.SOCSCIMED.2019.112384
https://doi.org/10.1016/S2214-109X(23)00057-8
https://doi.org/10.1016/S2214-109X(23)00057-8
https://doi.org/10.1007/S00705-019-04353-3/TABLES/4
https://doi.org/10.1007/S00705-019-04353-3/TABLES/4
https://doi.org/10.3390/DIAGNOSTICS12041015
https://doi.org/10.1111/LIV.15233
https://doi.org/10.1002/RMV.2525
https://doi.org/10.1007/s00705-016-3049-7

Jafari, A. E. H., Hamzi, Shaima Abdullah Ibrahim,
Rdaei, Alaa Gasem Ali, Khowaji, A. H. A,
Abdulfattah, E. A. A., Musawi, Raghad Mohammed
Yahya, Abdali, A. M. S. & Bakri, H. A. (2024)
Occult hepatitis B infection and clinical
implications; a systematic review. International
Journal of Medicine in Developing Countries, 8(1),
1-8. https://doi.org/10.24911/IJIMDC.51-
1686700669

Jamshidi, S., Bokharaei-Salim, F., Esghaei, M.,
Bastani, M. N., Garshasbi, S., Chavoshpour, S.,
Dehghani-Dehej, F., Fakhim, S. & Khanaliha, K.
(2020) Occult HCV and occult HBV coinfection in
Iranian human immunodeficiency virus-infected
individuals. Journal of Medical Virology, 92(12),
3354-3364. https://doi.org/10.1002/JMV.25808

Karimi, S. E., Bayani, A., Higgs, P., Bayat, A. H.,
Hemmat, M., Ahounbar, E., Armoon, B. & Fakhri,
Y. (2020) Prevalence and high risk behaviours
associated with HCV testing among people who
inject drugs: A systematic review and Meta-
analysis. Substance Abuse: Treatment, Prevention,
and Policy, 15(1), 1-16.
https://doi.org/10.1186/S13011-020-00306-
1/FIGURES/10

Khalsa, J. H. & Mathur, P. (2021) Hepatitis C Virus
Infection in Persons Who Inject Drugs in the
Middle East and North Africa: Intervention
Strategies. Viruses 2021, Vol. 13, Page 1363, 13(7),
1363. https://doi.org/10.3390/\V13071363

Lin, C., Liu, C. J., Chen, P. J., Lai, M. Y., Chen, D.
S. & Kao, J. H. (2007). High prevalence of occult
hepatitis B virus infection in Taiwanese intravenous
drug users. Journal of Medical Virology, 79(11),
1674-1678. https://doi.org/10.1002/JMV.20985

Martinez-Rodriguez, M. D. L. L., Uribe-Noguez, L.
A., Arroyo-Anduiza, C. I, Mata-Marin, J. A,
Benitez-Arvizu, G., Portillo-L6pez, M. L. & Ocafia-
Mondragoén, A. (2018) Prevalence and risk factors
of Occult Hepatitis C infections in blood donors
from Mexico City. PloS One, 13(10).
https://doi.org/10.1371/JOURNAL .PONE.0205659

Mashaal, A. R., EI-Hameed, M. A., El Ray, A. A,
Diab, T. M., Dawood, R. M., Shemis, M. A. &
Seyam, M. (2022) Detection of Occult Hepatitis C
Virus Infection in Egyptian Patients Who Achieved
a Sustained Virologic Response to Direct-Acting
Antiviral Agents. Asian Pacific Journal of Cancer
Prevention, 23(9), 2965-2971.

Rec. Pharm. Biomed. Sci. 9 (1), 12- 18, 2025

https://doi.org/10.31557/APJCP.2022.23.9.2965

Mateu-Gelabert, P., Sabounchi, N. S., Guarino, H.,
Ciervo, C., Joseph, K., Eckhardt, B. J., Fong, C.,
Kapadia, S. N. & Huang, T. T. K. (2022) Hepatitis
C virus risk among young people who inject drugs.
Frontiers in Public Health, 10, 835836.
https://doi.org/10.3389/FPUBH.2022.835836/BIBT
EX

Matos, M. A. D. de, Ferreira, R. C., Rodrigues, F.
P., Marinho, T. A., Lopes, C. L. R., Novais, A. C.
M., Motta-Castro, A. R. C., Teles, S. A., Souto, F.
J. D. & Martins, R. M. B. (2013) Occult hepatitis B
virus infection among injecting drug users in the
Central-West Region of Brazil. Memodrias Do
Instituto Oswaldo Cruz, 108(3), 386-389.
https://doi.org/10.1590/S0074-
02762013000300019

Mbaga, D. S., Kenmoe, S., Bikoi, J. N., Takuissu,
G. R., Amougou-Atsama, M., Okobalemba, E. A,
Ebogo-Belobo, J. T., Bowo-Ngandji, A., Oyono,
M. G., Magoudjou-Pekam, J. N., Kame-Ngasse, G.
I., Nka, A. D., Feudjio, A. F., Zemnou-Tepap, C.,
Velhima, E. A., Ondigui, J. L. N., Nayang-Mundo,
R. A., Touangnou-Chamda, S. A., Takeu, Y. K.,
Taya-Fokou, J. B., Mikangue, C. A. M., Kenfack-
Momo, R., Kengne-Ndé, C., Sake, C. S., Esemu, S.
N., Njouom, R., Ndip, L. & Essama, S. H. R.
(2022) Global prevalence of occult hepatitis C
virus: A systematic review and meta-analysis.
World Journal of Methodology, 12(3), 179.
https://doi.org/10.5662/WJM.V12.13.179

Naguib, H., Abouelnaga, S. F. & Elsayed, M. M.
(2024) Occult hepatitis C virus infection in
hemodialysis patients who achieved a sustained
virological response to directly acting antiviral
drugs: is it a concern? International Urology and
Nephrology, 56(1), 217-222.
https://doi.org/10.1007/S11255-023-03621-
1/TABLES/2

Ondigui, J. L. N., Kenmoe, S., Kengne-Ndé, C.,
Ebogo-Belobo, J. T., Takuissu, G. R., Kenfack-
Momo, R., Mbaga, D. S., Tchatchouang, S.,
Kenfack-Zanguim, J., Fogang, R. L., Menkem, E.
Z. 0., Kame-Ngasse, G. I., Magoudjou-Pekam, J.
N., Bowo-Ngandji, A., Goumkwa, N. M., Esemu,
S. N., Ndip, L., Essama, S. H. R. & Torimiro, J.
(2022) Epidemiology of occult hepatitis B and C in
Africa: A systematic review and meta-analysis.
Journal of Infection and Public Health, 15(12),
1436. https://doi.org/10.1016/J.JIPH.2022.11.008



https://doi.org/10.24911/IJMDC.51-1686700669
https://doi.org/10.24911/IJMDC.51-1686700669
https://doi.org/10.1002/JMV.25808
https://doi.org/10.1186/S13011-020-00306-1/FIGURES/10
https://doi.org/10.1186/S13011-020-00306-1/FIGURES/10
https://doi.org/10.3390/V13071363
https://doi.org/10.1002/JMV.20985
https://doi.org/10.1371/JOURNAL.PONE.0205659
https://doi.org/10.31557/APJCP.2022.23.9.2965
https://doi.org/10.3389/FPUBH.2022.835836/BIBTEX
https://doi.org/10.3389/FPUBH.2022.835836/BIBTEX
https://doi.org/10.1590/S0074-02762013000300019
https://doi.org/10.1590/S0074-02762013000300019
https://doi.org/10.5662/WJM.V12.I3.179
https://doi.org/10.1007/S11255-023-03621-1/TABLES/2
https://doi.org/10.1007/S11255-023-03621-1/TABLES/2
https://doi.org/10.1016/J.JIPH.2022.11.008

Saad, Y., Zakaria, S., Ramzy, l., Raziky, M. El,
Shaker, O., elakel, W., Said, M., Noseir, M., El-
Daly, M., Hamid, M. A., Esmat, G., Saad, Y.,
Zakaria, S., Ramzy, |., Raziky, M. El, Shaker, O.,
elakel, W., Said, M., Noseir, M., El-Daly, M.,
Abdel Hamid, M. & Esmat, G. (2011) Prevalence of
occult hepatitis C in egyptian patients with non
alcoholic fatty liver disease. Open Journal of
Internal Medicine, 1(2), 33-37.
https://doi.org/10.4236/0JIM.2011.12009

Sheikh, M., Bokharaei-Salim, F., Monavari, S. H.,
Ataei-Pirkooh, A., Esghaei, M., Moradi, N., Babaei,
R., Fakhim, A. & Keyvani, H. (2019) Molecular
diagnosis of occult hepatitis C virus infection in
Iranian injection drug users. Archives of Virology,
164(2), 349-357. https://doi.org/10.1007/S00705-
018-4066-5/TABLES/3

Torbenson, M., Kannangai, R., Astemborski, J.,
Strathdee, S. A., Vlahov, D. & Thomas, D. L.
(2004). High prevalence of occult hepatitis B in
Baltimore injection drug users. Hepatology, 39(1),
51-57. https://doi.org/10.1002/hep.20025

18

Vilibic-Cavlek, T., Zidovec-Lepej, S., Ferenc, T.,
Savic, V., Nemeth-Blazic, T., Vujica Ferenc, M.,
Bogdanic, M., Vilibic, M., Simunov, B., Janev-
Holcer, N., Jelicic, P., Ljubas, D., Kosar, T., llic,
M., Kucinar, J., Barbic, L., Stevanovic, V. &
Mrzljak, A. (2023) Seroprevalence Trends and
Molecular Epidemiology of Viral Hepatitis in
Croatia. Life, 13(2), 224,
https://doi.org/10.3390/LIFE13010224

Wang, Y., Rao, H., Chi, X,, Li, B., Liu, H., Wu, L.,
Zhang, H., Liu, S., Zhou, G., Li, N., Niu, J., Wei,
L. & Zhao, J. (2019) Detection of residual HCV-
RNA in patients who have achieved sustained
virological response is associated with persistent
histological abnormality. EBioMedicine, 46, 227—
235, https://doi.org/10.1016/J.EBIOM.2019.07.043



https://doi.org/10.4236/OJIM.2011.12009
https://doi.org/10.1007/S00705-018-4066-5/TABLES/3
https://doi.org/10.1007/S00705-018-4066-5/TABLES/3
https://doi.org/10.1002/hep.20025
https://doi.org/10.3390/LIFE13010224
https://doi.org/10.1016/J.EBIOM.2019.07.043

