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Abstract

Pre-procedural screening for hepatitis B virus (HBV), hepatitis C virus (HCV) and human immunodeficiency
virus (HIV) are routinely done in several endoscopy centres in Nigeria. These tests constitute an additional
layer of financial burden to the patients since most of them settle their medical bills out of pocket. At
the same time, the burden of these viral infections on the society demands that all measures are taken
to prevent their iatrogenic transmission. The aim of this study was to evaluate the prevalence of HBV,
HCV and HIV among patients referred for gastrointestinal endoscopy so as to determine the relevance
of routine screening before procedures. The study was a retrospective cross-sectional survey of patients
referred to the Digestive Endoscopy Unit of the Babcock University Teaching Hospital, llisan-Remo, for
endoscopy from January 2015 to December 2018. A total of 432 patients were included in the study.
The mean age was 48.15 (£15.89) while the age range was 12-86 years. Of these, 240 (54.7%) were
females while 199 (45.3%) were males. The results of the viral screening available in the record book
varied: HBV (n = 419), HCV (n = 238) and HIV (n = 417). The prevalence of HBV, HCV and HIV was 4.3%
(95% Cl = 2.4% - 6.2%), 2.1% (95% Cl = 0.4% - 4.2%) and 1.0% (95% Cl = 0.2% - 1.9%) respectively.
Fourteen (3.3%), 5 (2.2%) and 14 (3.4%) patients who were initially negative, were rescreened for HBV,
HCV and HIV respectively for repeat endoscopy. None of these patients tested positive for the viruses.
We found no evidence of viral transmission from endoscope to patients in our centre. Viral pre-screening
for endoscopy in settings with low to moderate prevalence rates of HBV, HCV and HIV infections may
not be necessary.
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Routine pre-endoscopy viral screening

Introduction

In modern practice of medicine, gastrointestinal (Gl)
endoscopy has become indispensable in the diagnosis
and treatment of various digestive diseases worldwide.
For example, it was reported that 17 million flexible
sigmoidoscopies and colonoscopies were performed
in 2002 in the United States of America (USA).* This
implies the possibility of performance of over 34
million upper and lower Gl endoscopies per annum
in the USA alone exists. Although Gl endoscopic
procedures are not as popular in the developing
countries like in the developed world, they have
become a regular feature of medical practice in many
of these countries.

Due to the fact that Gl endoscopy involves close
contact between the endoscope and the mucous
membrane of the patient, any breach in the standard
guidelines for scope reprocessing carries a substantial
risk of iatrogenic infection to patients. The risk of
infection transmission from endoscopy has been
reported to be very low (about 1 in 1.8 million
procedures)? but concerns about the possibility of
transmission of infectious diseases remain for both
patients and physicians due to the invasive nature
of the procedures.® In addition, more healthcare-
related disease outbreaks have been associated with
contaminated endoscopes than to any other medical
device.*¢

A review of literature containing data generated
between 1966 and 1992 by Spach et al. documented
281 reported cases of microorganisms’ transmission by
gastrointestinal endoscopy. Direct patient-to-patient
transmission of microorganisms such as Salmonella
spp., Pseudomonas aeruginosa, Helicobacter pylori,
mycobacteria, hepatitis B virus (HBV) and hepatitis C
virus (HCV) through contaminated endoscopes have
been documented but transmission of HIV infection
through this means is yet to be confirmed.’

The HIV, HBV and HCV infections are among the
most common chronic viral infections worldwide. The
global populations of people living with HIV, HBV
and HCV infections currently stand at 36.9 million,
257 million, and 71 million respectively.”” These
infectious diseases are a major source of public health
concern globally and particularly in the developing
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nations where they are highly prevalent. Owing to
their long incubation periods and the insidious nature
of their symptoms, it is more difficult to document the
transmission of viral infections by digestive endoscopy
compared to bacterial infections.1°

Pre-endoscopy viral (HBV, HCV, and HIV) screenings
are routinely done in several endoscopy centres in
Nigeria. These tests constitute an additional layer of
financial burden to the patients since most of them
settle their medical bills out of pocket. Though it
is still not a standard of practice to have separate
endoscopes for patients with viral infections like it
is commonly practiced in renal dialysis, some are
suggesting the practice. At the same time, the burden
of these viral infections demands that all measures are
taken to prevent their iatrogenic transmission either
from patient to patient or from patient to members of
the healthcare team.

In the light of the foregoing, we evaluated the
prevalence of HBV, HCV and HIV among patients
referred for gastrointestinal endoscopy so as to
determine the relevance of routine pre-endoscopy
screening of patients for these infections.

Materials and methods
Study design
This was a retrospective cross-sectional study.

Study setting

The study was conducted at the Digestive Endoscopy
Unit of Babcock University Teaching Hospital (BUTH),
llisan-Remo, Ogun State, Nigeria. Digestive endoscopy
services began in January 2015 at this centre.

Study population

The study population consisted of male and female
patientswhowerereferred to the Digestive Endoscopy
Unit of BUTH, llisan-Remo, for Gl endoscopy from
January 2015 to December 2018.

Data collection

We extracted patients' data from the procedure
logbook. Patients’ demographic information (age and
gender) and HBV, HCV, and HIV status were copied
into a spreadsheet with columns for each of the
variables.
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Statistical analysis

We analysed data with IBM-SPSS Statistics for
Windows, Version 22.0 (IBM Corporation, Armonk,
NY). Continuous variables were presented as means
(xSD) and categorical variables as frequencies and
percentages. Categorical variables were compared for
differences by means of Pearson Chi-square test or
Fisher exact test as occasion demanded. The cut-off
for statistical significance was P-value < 0.05.

Ethical consideration

Ethical clearance was obtained from the Ethics Review
Committee of the Babcock University, llisan-Remo. All
data and information obtained from patients’ record
were treated with utmost confidentiality.

Results

A total of 432 patients were included in the study.
The mean age was 48.15 (+15.89) while the age
range was 12-86 years. Of these, 240 (54.7%) were
females while 199 (45.3%) were males [Table I].
Those who were within age 40-59 years were most
common [Table 1]. In all, 324 (75.0%) patients had
esophagogastroduodenoscopy (EGD), 93 (21.5%) had
colonoscopy while 15 (3.5%) had both procedures.

The result of the viral screenings available in the
record book varied: HBV (n= 419), HCV (n= 238) and
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HIV (n= 417) [Table Il]. Eighteen patients [4.3% (95%
Cl = 2.4% - 6.2%)] tested positive for HBV. Patients
who were less than 40 years (7.8%), male (5.7%), and
those who had EGD alone (4.4%) had the highest
HBV prevalence rates. The relationship between
HBV prevalence and age-group was statistically
significant (p = 0.039). Five patients [2.1% (95% ClI
= 0.4% - 4.2%)] were positive for HCV. Participants
who were less than 40 years (4.6%), female (2.3%),
and those who had EGD alone (3.1%) had the highest
HCV prevalence rates. Two patients [1.0 % (95% Cl
=0.2% - 1.9%)] tested positive for HIV. Participants
who were 40-59 years (2.1%), male (1.1%), and those
who had colonoscopy alone (1.1%) had the highest
HIV prevalence rates.

Fourteen (3.3%), 5 (2.2%) and 14 (3.4%) patients who
were initially negative were rescreened for HBV, HCV
and HIV respectively for repeat endoscopy. None
of these patients tested positive for the viruses on
repeat testing.

Discussion

The prevalence of chronic hepatitis B infection varies
from one global region to another. This is classified
into low (<2%), intermediate (2-7%) and high (>8%)
endemicity.!* Nigeria falls within the high endemic
category of HBV in global ranking with a prevalence

Table I. Age, Gender and Procedure distribution among patients (n=432)

Variable Frequency [n (%)]
Age group

<39 132 (30.6)
40-59 196 (45.4)
>60 104 (24.1)
Gender

Male 198 (45.8)
Female 234 (54.2)
Procedure

EGD 324 (75.0)
Colonoscopy 93(21.5)
Both procedures 15 (3.5)
EGD = Esophagogastroduodenoscopy
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of 12.2%.12 The prevalence of 4.3% obtained in this
study falls short of the national prevalence. It is also
lower compared to 11.5% obtained in a similar study
by Akere et al. in Ibadan, Nigeria. This disparity may
be due to the fact that HBV prevalence variation
exists among different groups of people in the
society.'®* However, our finding is comparable to 2.7%
obtained by Cakabay et al.* and the 2.8% obtained by
Gulsen et al.®® among patients undergoing digestive
endoscopy in Turkey, which all fall within intermediate
endemicity.

The observation of highest HBV infection rate among
the young age-group (< 39 years) of the study subjects
could be related to the fact that young people are
more adventurous and more sexually active, making
them to be more exposed to the virus than the older
age groups.

Although the potential for HBV transmission through
endoscopy exists, confirmed cases of transmission
are very rare. There are only five reported cases
of endoscopy-related HBV transmission.'¢-?* Nelson
et al. in their review suggested that three of these
cases were related to inadequate endoscope
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reprocessing.*"* In the remaining two cases, there
was no well-established causal association of infection
with endoscopy.?0%

Several retrospective and prospective studies that
evaluated a causal relationship between improperly
reprocessed endoscopes and new viral infections
yielded no evidence of new infection. For example,
25,589 out of 34,879 patients who were screened
for infection with HBV and HCV in a glutaraldehyde
disinfection failure in Belgium showed no evidence of
acute infections.?? Another large scale retrospective
epidemiological study involving 9,879 patients
that investigated the possibility of transmission of
HBV, HCV and HIV from improperly reprocessed
endoscopes to patients who had ear-nose-and-
throat (ENT) endoscopy and colonoscopy from four
veteran affairs medical centres in the USA showed no
evidence of viral transmission in those who had ENT
procedures and no conclusive evidence in those who
had colonoscopy.? Also, six prospective studies which
studied endoscopes that were used on HBV-infected
persons to perform procedures on 223 noninfected
patients did not show evidence of infection during a
follow-up period of six months.1¢24

Table Il. Prevalence of HBV, HCV and HIV infection by age, gender and procedure

Variable HBV (n=419) HCV (n = 238) HIV (n = 417)
Prevalence (%) N P-value Prevalence (%) N P-value Prevalence(%) N P-value

Age group 0.039 0.195 0.094
<39 10(7.8) 129 3(4.6) 65 0(0.0) 127

40-59 7(3.6) 192 2(1.7) 118 4(2.1) 192

260 1(1.0) 98 0(0.0) 55 0(0.00 98

Gender 0.190 0.807 0.858
Male 11(5.7) 193 2(1.9) 108 2(1.1) 190

Female 7(3.1) 226 3(2.3) 130 2(0.9) 227
Procedure 0.501 0.281 0.924
EGD 15(4.4) 315 5(3.1) 159 3(1.0) 313

Colo 2(22) 90 0(0.0) 67 1(1.1) 90

Both 1(71) 14 0(0.0) 12 0(0.0) 14

Total 18 (4.3%) 419 5(2.1) 238 4(1.0) 417
HBV = Hepatitis B virus, HCV = Hepatitis C virus, HIV = Human immunodeficiency virus,
EGD = Esophagogastroduodenoscopy, Colo = Colonoscopy, N = Number
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We obtained a prevalence of 2.1% for HCV in this
study. This value is higher than the 1% cut-off for
the WHO low endemic category to which Nigeria
belongs.’ Also, a Nigerian nationwide study had
previously reported a prevalence of 0.9%.% The
reason for this disparity could be that the category
of patients presenting for Gl endoscopy at our centre
disproportionately have a higher seroprevalence rate
compared to the general population. Despite the low
national prevalence rate, several studies in the past
have shown that there is a wide disparity in HCV
seroprevalence among different population groups
and subgroups in Nigeria.?

There are at least 11 reported cases of
HCV  transmission  attributed to  digestive
endoscopy.!¢2427-33 Apart from temporal association,
serious attempt was made to establish patient-to-
patient transmission by nucleotide sequencing only
in six of these patients.1¢27273233 Although the reports
identified inadequate disinfection of a colonoscope in
five of the cases, they also raised the possibility of
contamination of syringes, multidose vials, use of a
peripheral catheter and anaesthesia as the sources of
infection transmission.

While several epidemiologic studies from different
countries have suggested an association between Gl
endoscopy and HCV infection, their relevance may
be limited because they are all observational studies
that did not establish patient-to-patient transmission
by means of genetic studies.!*63-4! |t is not known
whether the current generally accepted standard
of endoscope reprocessing was adhered to in the
majority of the cases. Also, general infection control
practice compliance was not evaluated in these
studies, bearing in mind that improper use or reuse of
multiple dose vials and syringes for sedation are now
recognized as an important risk factor for pathogen
transmission.

The most important evidence against transmission of
HCV by digestive endoscope is the landmark study
that included 8,260 patients undergoing endoscopy
who were initially tested for HCV seropositivity prior
and 6 months after the procedure, with no cases
of seroconversion.*? This study seems to be the
most objective evidence that adequate compliance
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with generally accepted endoscope reprocessing
standards effectively prevents HCV transmission.

The HIV prevalence of 1% obtained in this study is
lower than 2.8% which is the national prevalence
among Nigerian adults.*® It should be borne in mind
that the prevalence of HIV among various regions and
population groups in Nigeria varies widely. Among the
six geopolitical zones, the South-South zone has the
highest prevalence (5.5%) while the South-East zone
has the lowest (1.8%).# Also, three minority groups
which include sex workers, people who inject drugs
and men who have sex with men bear a far greater
burden of the disease compared to the rest of the
population. These groups make up only 3.4% of the
population but account for about 32% of new HIV
infections in Nigeria.*®

There has been no reported case of HIV transmission
through endoscopy in the literature.!® This may be
connected to the fact that the virus is fragile and highly
susceptible to chemical disinfection. Therefore, the
generally accepted endoscope reprocessing standards
would be sufficient to prevent its transmission.

We found no increased seroprevalence of HBV, HCV
or HIV among patients who had repeat procedures in
our study, although the number of patients undergoing
repeat procedures was small. In fact, none of them
tested positive. Contrary to our finding, Cakabay et
al. in Turkey found increased seroprevalence of HCV
among patients who had previous endoscopy.'* Since
no effort was made to exclude other possible sources
of infection in these patients, a causal relationship
between the procedures and infection cannot be
adequately established.

In many dialysis centres worldwide, it is common
practice to pre-screen patients for these viruses
and dialyze those who are positive with dedicated
machines in order to prevent transmission to other
patients. However, there is no such pre-screening
for HBV, HCV and HIV or dedication of endoscopes
to infected patients in many digestive endoscopy
centres around the world.

It may not be out of place to pre-screen patients for
these viruses in localities that are highly endemic, in
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addition to adoption of appropriate precautionary
measures, so as to forestall their transmission
to either patients or medical personnel. It is also
advisable to pre-screen all patients, even in localities
with low to medium prevalence rates, if strict
adherence to standard reprocessing guidelines
cannot be guaranteed. For the purpose of economic
sustainability, a thorough comparative cost-benefit
analysis needs to be done with due regard to the
volume of infected patients seen at each endoscopy
centre before a decision to designate particular
endoscopes to such purpose could be taken.

Conclusion

We found no evidence of viral transmission from
endoscopes to patients in our centre. It appears
it is not necessary to make patients undergo pre-
endoscopy viral screening in settings with low to
moderate prevalence rates of HBV, HCV and HIV
infections like ours. The strategy for preventing
infection transmission from patients to patients in
such a setting should include proper training of the
endoscopy personnel on infection control measures,
strict adherence to general infection preventive
guidelines and proper observance of endoscope
reprocessing standards.

References

1. SeeffLC,Richards TB, Shapiro JA, et al. How many endoscopies
are performed for colorectal cancer screening? Results from
CDC's survey of endoscopic capacity. Gastroenterology
2004; 127: 1670-1677. https://doi.org/10.1053/].
gastro.2004.09.051

2. Schembre DB. Infectious complications associated with
gastrointestinal endoscopy. Gastrointest Endosc Clin N
Am 2000; 10: 215-232. https:/doi.org/10.1016/51052-
5157(18)30126-0

3. Jun Z, Zhen C, QuiuLi Z, YuanQi A, Casado VV, Fan Y.
Screening for human immunodeficiency virus, hepatitis B
virus, hepatitis C virus, and Treponema pallidum by blood
testing using a bio-flash technology-based algorithm before
gastrointestinal endoscopy. J Clin Microbiol 2016; 54: 3000-
3006. https://doi.org/10.1128/JCM.00986-16

4. Rutala W, Weber D. Reprocessing endoscopes: United States
perspective. J Hosp Infect 2004; 56: 27-39. https:/doi.
org/10.1016/j.jhin.2003.12.035

5. Kovaleva J, Peters FTM, van der Mei HC, Degener JE.
Transmission of infection by flexible gastrointestinal
endoscopy and bronchoscopy. Clin Microbiol Rev 2013; 26:
231-254. https://doi.org/10.1128/CMR.00085-12

6. Spach DH,Silverstein FE, Stamm WE. Transmission of Infection
by Gastrointestinal Endoscopy and Bronchoscopy. Ann Intern
Med 1993; 118: 117. https:/doi.org/10.7326/0003-4819-
118-2-199301150-00008

Int J Infect Control 2019, v15:il doi:10.3396/ijic.v15i3.013.19

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Jemilohun et al.

WHO. Global Health Observatory (GHO) data: HIV/AIDS.
2018; https:/www.who.int/gho/hiv/en/ [Accessed January
3,2019]

WHO. Hepatitis B Factsheet. 2018; https:/www.who.int/
news-room/fact-sheets/detail/hepatitis-b [Accessed January
3,2019].

WHO. Hepatitis C Factsheet. 2018; https:/www.who.int/
news-room/fact-sheets/detail/hepatitis-c [Accessed January
3,2019].

Banerjee S, Shen B, Nelson DB, et al. Infection control during
Gl endoscopy. Gastrointest Endosc 2008; 67: 781-790.
https://doi.org/10.1016/j.gie.2008.01.027

Hou J, Liu Z, Gu F. Epidemiology and Prevention of Hepatitis
B Virus Infection. Int J Med Sci 2005; 2: 50-57. https://doi.
org/10.7150/ijms.2.50

Olayinka AT, Oyemakinde A, Balogun MS, et al. Seroprevalence
of hepatitis B infection in Nigeria: A national survey. Am J
Trop Med Hyg 2016; 95: 902-907. https:/doi.org/10.4269/
ajtmh.15-0874

Musa B, Samaila A, Femi O, Borodo M, Bussell S. Prevalence
of hepatitis B virus infection in Nigeria, 2000-2013: A
systematic review and meta-analysis. Niger J Clin Pract 2015;
18: 163. https://doi.org/10.4103/1119-3077.151035

Cakabay B, Aksel B, Sulaimanov M, et al. Is Pre-Endoscopy
Hepatitis B and C Testing Useful? J Ankara Univ Fac Med 2011;
64: 137-139. https://doi.org/10.1501/Tipfak_0000000798

Gulsen MT, Beyazit Y, Guclu M, Koklu S. Testing for hepatitis
B and C virus infection before upper gastrointestinal
endoscopy: justification for dedicated endoscope and room
for hepatitis patients. Hepatogastroenterology 2010; 57: 797 -
800.

Nelson DB, Muscarella LF. Current issues in endoscope
reprocessing and infection control during gastrointestinal
endoscopy. World J Gastroenterol 2006; 12: 3953-3964.
https://doi.org/10.3748/wjg.v12.i25.3953

Seefeld U, Bansky G, Jaeger M, Schmid M. Prevention
of Hepatitis B Virus Transmission by the Gastrointestinal
Fibrescope. Endoscopy 1981; 13: 238-239. https:/doi.
org/10.1055/5-2007-1021694

Morris IM, Cattle DS, Smits BJ. Endoscopy and transmission of
hepatitis B. Lancet 1975; 306: 1152. https://doi.org/10.1016/
S0140-6736(75)91048-X

Birnie GG, Quigley EM, Clements GB, Follet EA, Watkinson
G. Endoscopic transmission of hepatitis B virus. Gut 1983; 24:
171-174. https://doi.org/10.1136/gut.24.2.171

Federman DG, Kirsner RS. Leukocytoclastic vasculitis,
hepatitis B, and the risk of endoscopy. Cutis 1999; 63: 86-87.

Davis AR, Pink JM, Kowalik AM, Wylie BR, McCaughan GW.
Multiple endoscopies in a Sydney blood donor found positive
for hepatitis B and C antibodies. Med J Aust 1996; 164: 571.

Weber DJ, Rutala WA. Assessing the risk of disease
transmission to patients when there is a failure to follow
recommended disinfection and sterilization guidelines. Am J
Infect Control 2013; 41: S67-71. https://doi.org/10.1016/].
ajic.2012.10.031

Page 6 of 7
not for citation purposes


http://10.3396/ijic.v15i3.013.19
https://doi.org/10.1053/j.gastro.2004.09.051
https://doi.org/10.1053/j.gastro.2004.09.051
https://doi.org/10.1016/S1052-5157(18)30126-0
https://doi.org/10.1016/S1052-5157(18)30126-0
https://doi.org/10.1128/JCM.00986-16
https://doi.org/10.1016/j.jhin.2003.12.035
https://doi.org/10.1016/j.jhin.2003.12.035
https://doi.org/10.1128/CMR.00085-12
https://doi.org/10.7326/0003-4819-118-2-199301150-00008
https://doi.org/10.7326/0003-4819-118-2-199301150-00008
https://www.who.int/gho/hiv/en/
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://www.who.int/news-room/fact-sheets/detail/hepatitis-c
https://doi.org/10.1016/j.gie.2008.01.027
https://doi.org/10.7150/ijms.2.50
https://doi.org/10.7150/ijms.2.50
https://doi.org/10.4269/ajtmh.15-0874
https://doi.org/10.4269/ajtmh.15-0874
https://doi.org/10.4103/1119-3077.151035
https://doi.org/10.1501/Tipfak_0000000798
https://doi.org/10.3748/wjg.v12.i25.3953
https://doi.org/10.1055/s-2007-1021694
https://doi.org/10.1055/s-2007-1021694
https://doi.org/10.1016/S0140-6736(75)91048-X
https://doi.org/10.1016/S0140-6736(75)91048-X
https://doi.org/10.1136/gut.24.2.171
https://doi.org/10.1016/j.ajic.2012.10.031
https://doi.org/10.1016/j.ajic.2012.10.031

Routine pre-endoscopy viral screening

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Holodniy M, Oda G, Schirmer PL, et al. Results from a
large-scale  epidemiologic look-back investigation of
improperly reprocessed endoscopy equipment. Infect
Control Hosp Epidemiol 2012; 33: 649-656. https:/doi.
org/10.1086/666345

Chacko A, Dutta A. Hepatitis B virus transmission and
reprocessing of endoscopes. Hepat B Annu 2009; 6: 110.
https://doi.org/10.4103/0972-9747.76908

Onyekwere CA, Hameed L. Hepatitis B and C virus prevalence
and association with demographics: report of population
screening in Nigeria. Trop Doct 2015; 45: 231-235. https:/
doi.org/10.1177/0049475514560211

Jemilohun AC, Oyelade BO, Oiwoh SO. Prevalence of
hepatitis C virus antibody among undergraduates in
ogbomoso, southwestern Nigeria. African J Infect Dis 2014, 8:
40-43. https://doi.org/10.4314/ajid.v8i2.5

Bronowicki J-P, Venard V, Botté C, et al. Patient-to-Patient
Transmission of Hepatitis C Virus during Colonoscopy. N
Engl J Med 1997; 337(4): 237-240. https://doi.org/10.1056/
NEJM199707243370404

Tennenbaum R, Colardelle P, Chochon M, Maisonneuve P, Jean
F, Andrieu J. [Hepatitis C after retrograde cholangiography].
Gastroenterol Clin Biol 1993; 17: 763-764.

Le Pogam S, Gondeau A, Bacq Y. Nosocomial transmission of
hepatitis C virus. Ann Intern Med 1999; 131: 794. https:/doi.
org/10.7326/0003-4819-131-10-199911160-00028

Sicot C. [Coloscopic hepatitis C virus contamination].
Gastroenterol Clin Biol 2005; 29(2): 134-135. https://doi.
org/10.1016/50399-8320(05)80715-8

Delwaide J, Gérard C, Vaira D, Maggipinto G, Rentier B,
Belaiche J. Hepatitis C virus transmission following invasive
medical procedures. J Intern Med 1999; 245: 107-108.

Gonzalez-Candelas F, Guiral S, Carb6 R, et al. Patient-
to-patient transmission of hepatitis C virus (HCV) during
colonoscopy diagnosis. Virol J 2010; 7: 217. https://doi.
org/10.1186/1743-422X-7-217

Saludes V, Esteve M, Casas |, Ausina V, Martré E. Hepatitis
C virus transmission during colonoscopy evidenced by
phylogenetic analysis. J Clin Virol 2013; 57: 263-266. https://
doi.org/10.1016/j.,jcv.2013.03.007

Int J Infect Control 2019, v15:il doi:10.3396/ijic.v15i3.013.19

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Jemilohun et al.

Andrieu J, Barny S, Colardelle P, et al. [Prevalence and
risk factors of hepatitis C virus infection in a hospitalized
population in a gastroenterology unit. Role of endoscopic
biopsies]. Gastroenterol Clin Biol 1995; 19: 340-345.

Merle V, Goria O, Gourier-Frery C, et al. [Risk factors of
contamination by hepatitis C virus. Case-control study in the
general population]. Gastroenterol Clin Biol 1999; 23: 439-
446.

Elghouzzi MH, Bouchardeau F, Pillonel J, et al. Hepatitis C
virus: routes of infection and genotypes in a cohort of anti-
hcv-positive french blood donors. Vox Sang 2000; 79: 138-
144, https://doi.org/10.1046/j.1423-0410.2000.7930138.x

Habib M, Mohamed MK, Abdel-Aziz F, et al. Hepatitis C virus
infection in a community in the Nile Delta: Risk factors for
seropositivity. Hepatology 2001; 33: 248-253. https:/doi.
org/10.1053/jhep.2001.20797

Trasancos CC, Kainer MA, Desmond PV, Kelly H. Investigation
of potential iatrogenic transmission of hepatitis C in Victoria,
Australia. Aust N Z J Public Health 2001; 25: 241-244. https://
doi.org/10.1111/j.1467-842X.2001.tb00569.x

Mele A, Spada E, Sagliocca L, et al. Risk of parenterally
transmitted hepatitis following exposure to surgery or other
invasive procedures: results from the hepatitis surveillance
system in ltaly. J Hepatol 2001; 35: 284-289. https://doi.
org/10.1016/50168-8278(01)00111-8

Alavian SM, Gholami B, Masarrat S. Hepatitis C risk factors
in Iranian volunteer blood donors: a case-control study. J
Gastroenterol Hepatol 2002; 17: 1092-1097. https://doi.
org/10.1046/j.1440-1746.2002.02843.x

Kim YS, Ahn YO, Lee HS. Risk Factors for Hepatitis C Virus
Infection Among Koreans According to the Hepatitis C
Virus Genotype. J Korean Med Sci 2002; 17: 187. https://doi.
org/10.3346/jkms.2002.17.2.187

Ciancio A, Manzini P, Castagno F, et al. Digestive endoscopy is
not a major risk factor for transmitting hepatitis C virus. Ann
Intern Med 2005; 142: 903. https://doi.org/10.7326/0003-
4819-142-11-200506070-00008

Avert. Global information and education on HIV and AIDS:
HIV and AIDS in Nigeria. 2018; https:/www.avert.org/
professionals/hiv-around-world/sub-saharan-africa/nigeria
[Accessed January 30, 2019].

Page 7 of 7
not for citation purposes


http://10.3396/ijic.v15i3.013.19
https://doi.org/10.1086/666345
https://doi.org/10.1086/666345
https://doi.org/10.4103/0972-9747.76908
https://doi.org/10.1177/0049475514560211
https://doi.org/10.1177/0049475514560211
https://doi.org/10.4314/ajid.v8i2.5
https://doi.org/10.1056/NEJM199707243370404
https://doi.org/10.1056/NEJM199707243370404
https://doi.org/10.7326/0003-4819-131-10-199911160-00028
https://doi.org/10.7326/0003-4819-131-10-199911160-00028
https://doi.org/10.1016/S0399-8320(05)80715-8
https://doi.org/10.1016/S0399-8320(05)80715-8
https://doi.org/10.1186/1743-422X-7-217
https://doi.org/10.1186/1743-422X-7-217
https://doi.org/10.1016/j.jcv.2013.03.007
https://doi.org/10.1016/j.jcv.2013.03.007
https://doi.org/10.1046/j.1423-0410.2000.7930138.x
https://doi.org/10.1053/jhep.2001.20797
https://doi.org/10.1053/jhep.2001.20797
https://doi.org/10.1111/j.1467-842X.2001.tb00569.x
https://doi.org/10.1111/j.1467-842X.2001.tb00569.x
https://doi.org/10.1016/S0168-8278(01)00111-8
https://doi.org/10.1016/S0168-8278(01)00111-8
https://doi.org/10.1046/j.1440-1746.2002.02843.x
https://doi.org/10.1046/j.1440-1746.2002.02843.x
https://doi.org/10.3346/jkms.2002.17.2.187
https://doi.org/10.3346/jkms.2002.17.2.187
https://doi.org/10.7326/0003-4819-142-11-200506070-00008
https://doi.org/10.7326/0003-4819-142-11-200506070-00008
https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/nigeria
https://www.avert.org/professionals/hiv-around-world/sub-saharan-africa/nigeria

