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Abstract

AIM: To critically evaluate the current epidemiology
data on exposures, rather than infection, to hepatitis C
virus (HCV) transmission and recommend epidemiologic
strategies to fill gaps.

METHODS: Standard methods for identifying and eva-
luating relevant epidemiologic literature and available
data were used.

RESULTS: There is a large body of literature on the
epidemiology of HCV transmission in Egypt that collec-
tively identifies ongoing iatrogenic exposures as the
major driver for HCV transmission due to short comings
in infection control and standard procedures. Additional
epidemiologic studies on HCV transmission that requires
the participation of human subject is unwarranted.
Alternatively, very little literature was found on the
epidemiology of exposure to HCV, infection control,
and safe injection practices. The information that is
available on patterns of HCV exposure shows high
frequencies of inadequate infection control, problems
in sterilization in health care facilities, low rates of hand
washing, untrained personnel, lack of stated policies in
facilities, HCV contamination of instruments and very
large injection frequencies with low but very significant
syringe and needle reuse. There is an important need
to increase the number, size, and diversity of epide-
miologic studies on HCV exposures, patterns of risk
factors for infection, infection control, and safe injection
practices. In addition to health care facilities evaluation,
relevant knowledge attitude and practice studies are
recommended.

CONCLUSION: Epidemiologic methods on HCV ex-
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posure can be used to characterize the magnitude of
exposures to HCV infection, target interventions to
reduce exposures, and provide the best method for
evaluating interventions by demonstrating the reduction
of exposure to HCV infection.

Key words: Epidemiology; Hepatitis C virus; Egypt;
Exposure; Prevention; Epidemic

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Much has been published on the epidemiology
of hepatitis C virus epidemic in Egypt. The exposures
that drive this epidemic are iatrogenic. This review
focuses on what has been published on the epidemiology
(patterns, distributions, and related factors) of the
iatrogenic exposures. The review found that very little
has been published on epidemiology of the exposures
driving the epidemic. This is essential for developing
effective interventions and evaluating prevention pro-
grams. Recommendations are given.
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INTRODUCTION

Kamel et al'™ reported in 1992 an unusually high
prevalence of anti-hepatitis C virus (HCV) antibodies
in over 2000 first time healthy Egyptian blood donors
in Cairo, Egypt. The prevalence was 10.1%, five to ten
times higher than what had been reported elsewhere
in the world™. This was a population based study
of first time blood donors in urban Egypt and likely
underestimated anti-HCV antibodies prevalence in the
general population.

A follow up to the blood donor study, Kamel et a/™
completed a rural population based community study
of anti-HCV antibodies in 1994. The study included the
entire population of a remote village in the northern Nile
Delta. The overall anti-HCV antibodies prevalence in the
village was 17.6%. In both of these population based
epidemiologic studies, prevalence of anti-HCV antibodies
increased strongly with age as shown in Figure 1. In the
blood donors and the village study, the prevalence of
anti-HCV antibodies was similar in both sexes.

These were the first two population based studies
reported in Egypt providing the initial evidence that there
was an extraordinary HCV epidemic unlike anywhere
else in the world. These and many similar studies that
followed™®, including two national studies!®'!, rein-
forced these observations. The 2008 national estimate
of anti-HCV antibodies prevalence was 14.7% and the
estimate for HCV RNA prevalence was 9.7%"%. Given
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a national population of about 80 million persons, 7.8
million were estimated to be asymptomatically infected
with HCV comprising a large reservoir of HCV in the
population. It is now well established that Egypt has a
HCV epidemic, which is the largest HCV epidemic in the
world, and the epidemic is ongoing™>®**™*,

Epidemiologic tools are needed in Egypt to evaluate
the magnitude and patterns of exposure to HCV trans-
mission. Exposure to HCV is similar in concept to risk
factors or independent variables associated with HCV
transmission. The distribution and determinates of
HCV exposures and related factors are fundamental
for rationale allocations of resources for intervention
by reducing exposure to HCV infection. Secondly, an
extension of these epidemiologic tools is needed to
evaluate intervention programs by demonstrating a re-
duction in the magnitude and patterns of HCV exposure.

The aim of our study was to first briefly summarize
the epidemiology of HCV transmission (HCV T), identify
all epidemiologic studies completed in Egypt to date that
were designed to describe the magnitude, patterns and
determinates of exposures (predominately iatrogenic
exposures) to HCV transmission (HCV E), characterize
gaps in HCV E and finally demonstrate and provide
examples for the application of HCV E for the evaluation
of public health interventions to reduce exposure to
HCV.

MATERIALS AND METHODS

A literature review was conducted to identify publica-
tions on the epidemiology of HCV transmission and
on the epidemiology of iatrogenic exposures in Egypt
using methods previously published by ust*. Briefly, a
search of all published peer-reviewed literature (English
language) from 1992 to 2015 on HCV and Egypt was
made using the National Library of Medicine, PubMed,
Google Scholar, Web of Science, Biological Abstracts,
manual review of citations in search-identified publica-
tions and in Egypt for reports available only locally.
Studies that: (1) reported HCV prevalence or incidence;
(2) described the serologic methods; (3) were of cross-
sectional or prospective epidemiologic design; and (4)
could be abstracted for the purposes of the study were
included. Studies on infection control were included as
proxy for iatrogenic exposures.

One of our objectives was to build a complete biblio-
graphic database on iatrogenic exposures and infection
control practices in Egypt. From this, an assessment of
epidemiologic methods for investigations on iatrogenic
exposures or HCV E could be evaluated. Methodologically
sound studies were sought as examples for investigation
as well as methods for evaluation of intervention pro-
grams to reduce and prevent iatrogenic transmission of
HCV in Egypt. Additional data were based on personal
onsite visits in Egypt and anecdotal observation as some
potentially iatrogenic practices have not been formally
published and appear to be unique to Egypt. An example
is the widely practiced re-use of latex gloves or not using

December 8, 2015 | Volume 7 | Issue 28 |



60.0 -
y = 3.1935e0.0634x
2 _
0.0 L S B!ood donors R* =0.9729
®  Village
—— Linear (blood donors) =
o 400F —— Index (village)
2
Q
S 300
] *
(=%
X L
20.0 y = 0.7688x - 5.7097
R® = 0.9915
10.0 -
0-0 | | | | | | | | | |
0 5 10 15 20 25 30 35 40 45 50

Age group

Figure 1 Prevalence of anti-hepatitis C virus antibody in urban blood
donors and rural villagers.

latex gloves when indicated.

RESULTS

History of HCV epidemic in Egypt

Following the pioneering work of Kamel et a*, many
similar studies in rural communities and selected health
clinics followed without adding any significant new
findings. Beyond the national blood donor screening
program, no national program for the prevention of HCV
emerged in the first decade after discovery. In part,
this may have been due to the natural history of HCV
infection. In a primary HCV infection, there is rarely an
acute phase. Manifestations of liver dysfunction and
disease usually do not occur until one or more decades
later. HCV became a silent epidemic.

The origins of the HCV epidemic in Egypt are not
clear but thought to be due to past and ongoing iatro-
genic exposures*®), Iatrogenic exposures and failure
in infection control could be frequently seen on visits
to health care facilities throughout the large Egyptian
health care system.

A report in 1997 showed an association between anti-
HCV antibodies and a history of parenteral therapy for
schistosomiasis and surgery'”. In 2000, a report in the
Lancet suggested that the epidemic was due in part to
the previous wide spread rural campaigns of parenteral
anti-schistosomiasis therapy (PAT)™, The Egyptian
medical care system embraced this report as the cause
of the epidemic. More importantly, Egypt’s physicians
concluded that since these campaigns had ended more
than three decades ago, the cause of the epidemic,
PAT, had ended and therefore transmission had ended
as well. If this was true, then epidemiologically the
prevalence of anti-HCV antibodies in Egyptians 30 years
old and younger should be similar to other countries.
That is from 1% to 3% or less. As shown in Figures 1
and 2, anti-HCV antibodies prevalence increase from the
earliest age. There is now abundant evidence that there
is an ongoing HCV epidemic in Egypt.

The first formal epidemiologic study on infection
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Figure 2 Prevalence by age of anit-hepatitis C virus antibody and hepatitis
C virus RNA in 2008 Demographic Health Survey survey. HCV: Hepatitis C
virus.

control and iatrogenic exposures (HCV E) to HCV
transmission in Egypt was in 2006™®. This was a survey
of large and small health care facilities. The study
showed a complete lack of infection control practices
in all facilities. In this study the presence or absence of
infection control programs was an index of iatrogenic
exposure to HCV. The American Centers for Disease
Control and Prevention reported in 2012 that Egypt
continued to face an ongoing HCV epidemic and that a
comprehensive prevention plan was needed™.

HCYV transmission in Egypt

HCV is a blood borne pathogen and the transmission
and epidemiology of HCV is well established™®. The
virus is inherently liable with exponential die off in 24 h
under laboratory conditions™*??, is less infectious than
hepatitis B virus (HBV) and slightly more infectious than
human immunodeficiency virus (HIV)?".

The probability of HCV transmission varies by diffe-
rent routes of exposure as shown in Table 1. Note that
the significance relative to the ongoing epidemic in
Egypt of a given exposure route of transmission has
been included in this table. For example, the probability
of HCV transmission by contaminated blood or organ
donation results in all recipients becoming infected. In
this case the probability of transmission and infection is
one (100%). Contaminated blood and organ donation
have the highest HCV transmission. Nationally mandated
HCV blood donor screening program in 1994 reduced
exposure frequency to the point that blood transfusion,
once a significant route of transmission in Egypt and
elsewhere, no longer plays a significant role in regard to
the general population®.

Injection drug users (IDU) were found to have very
high prevalence of HCV infection presumably due to
the reuse and sharing of drug injection equipment®?*,
Contaminated drug injection equipment has a high
probability of transmission although there is no exact
probability estimate available. The exact population of
IDU in Egypt is not well defined although considered
small. Moreover, HCV transmission with IDU groups,
unlike HIV, poses a very low probability of exposure to
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Table 1 The probability of hepatitis C virus transmission by different routes of exposure

Exposure route Exposure frequency Transmission probability Population exposed Significance' Ref.
Blood transfusion Very low 1 (100%) 300 k/ yr Zero [2,16]

Organ donation Very low 1 <100/yr Zero [2]

Injection drug users High =038 Very small Very low [23,24]
Hemodialysis High =0.75 Small Very low [26-28]
Sexual High Unk’ Adults Zero [29]
Intrafamilial Unknown Unk General Very low [15,16]
Needle stick High < 0.02 Occupational Low [31]
Injections ‘4.1/p per year < 0.02 General High [17,30,53,60]
Maternal High 0.02 New born Low [33,43]
Dental High < 0.02 General High [62-65]
latrogenic High < 0.02 General High [14,42,43,45,49,50,54]

'Significance refers to the extent that the specific exposure route contributes to overall national HCV transmission in Egypt; *1000 persons per year;

*Unknown; *Persons per year. HCV: Hepatitis C virus.

the general population™',

It has been long recognized that HCV infection, like
HIV, was a risk for hemodialysis patients®*?%., In Egypt,
this became a national scandal. From 46.1% to 100%
of HCV negative dialysis patients would convert to HCV
positive within a year in dialysis centers throughout the
country™®?***® Considerable efforts both in the public
and private sector have reduced HCV transmission in
local dialysis centers. However, the general population
exposed to this risk is small and the significance of HCV
positive dialysis patients to the overall epidemic is very
low.

Sexual and intra-familial transmission of HCV re-
mains to be unequivocally established in Egypt or
elsewhere. Sexual transmission of HCV is controversial.
HCV discordant monogamous couples showed almost no
transmission for long periods and recovery of HCV from
semen or other genital fluids has proved to be difficult™.
Sexual transmission does not play a significant role
in Egypt. The studies of intra-familial transmission of
HCV in Egypt®®™@ have validity issues (small numbers,
confounding, selection biases) and have not been
replicated. No specific intra-familial exposure to HCV
transmission has been identified. Familial sharing of
any medical equipment such as syringe and needles or
diabetic testing equipment could result in exposure to
HCV transmission, but this remains to be established.

Confirmed occupationally related accidental needle
sticks from HCV positive patients have a probability
of infection slightly greater than HIV but much lower
relative to the probability of HBV infection. The pro-
bability of transmission has been estimated to be
approximately 0.01 to 0.02"!!, Accidental occupational
needle sticks in Egypt is a significant exposuret®*?¢,
However, the extent that this exposure contributes to
transmission in the general population is not known but
not likely to be significant.

Transmission of HCV infection from mother to new
born however is well established. In Egypt, we have
estimated that there are 5000 newborns infected with
HCV every year™.

Iatrogenic transmission of HCV has been documented
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globally®?¥, Iatrogenic transmission can be complex
due to the many possible routes of exposure from
contaminated medical and dental instruments, sharps,
needles, invasive procedures, contaminated multi-
dose vials, blood, or blood product transfusion, organ
transplantation or any of many kinds of medical/dental
percutaneous exposures.

A key element of iatrogenic transmission is patient
to patient exposure where the first patient is knowingly
or more likely unknowingly asymptomatically infected.
This patient is a key to the exposure and contamination
of medical or dental instruments, sharps, or needles.
Failure in infection control or standard procedures to
prevent a second patient to be percutaneouslly or paren-
terally exposed to a contaminated instrument or sharp
has a relatively low probability of HCV transmission and
infection™,

Iatrogenic transmission of HCV in Egypt is well
documented”*”***%, These reports identify iatrogenic
transmission as the principal driver of the HCV epidemic
in Egypt. Accordingly, in Egypt, if the probability of
iatrogenic exposure is the same across a health care
system, then the probability of transmission will be
greater in patient populations who have a higher pre-
valence of chronic HCV RNA infection, symptomatic or
not. This reservoir of chronic HCV infected patients is
known to be high in Egypt. Overall, 10% of the Egyptian
population is HCV RNA positive!®. This varies with rural
populations having a higher prevalence of HCV RNA
relative to urban populations. In Egypt, like anti-HCV
antibodies, HCV RNA positivity increases directly with
age as shown in Figure 2. The reservoir of HCV infection
is therefore higher in older patients relative to younger
patients.

Epidemiology of HCV transmission and epidemiology of
HCV exposure in Egypt

The epidemiology of HCV T in Egypt is defined as
reports which estimate patterns of HCV infection in
people and associations with a possible exposure to
HCV infection. For example the report by el-Sayed et
al"”" showed an odds ratio (OR = 7.9) with a history of
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Figure 4 Injections received in last 6 mo and hepatitis C virus antibody
percent prevalence. HCV: Hepatitis C virus.

PAT exposure. It is important to note that, as shown
in this study, there is an abundance of similar HCV T
literature on the prevalence, incidence, and risk factors
for infection. Additional HCV T studies are unwarranted.
There is no continued justification to test individuals for
HCV antibodies or HCV RNA for the purposes of HCV T
studies. Conversely, the epidemiology of exposure to
HCV transmission (HCV E) would provide data on the
patterns and frequency of exposures. Examples of HCV
E are given below.

Injections: Reuse of inadequately sterilized needles and
syringes during the PAT campaigns in rural Egypt over
30 years ago is cited as a major factor in the origin of the
Egyptian HCV epidemic**?#34*>€ The PAT hypothesis
has been challenged on the bases that there was a
greater concurrent abundance of iatrogenic exposures
throughout Egypt in addition to PAT exposures™*?, Accor-
dingly, HCV E studies would characterize the patterns
and frequency of injections and identify the magnitude
and determinates of safe and unsafe injection practices.
Talaat et af*” has estimated a high rate of injections
in Egypt at 281 million per year. These injections were
administrated by public and private sector physicians,
pharmacists, barbers, doctor assistants, housekeepers,
relatives and friends and 8.4% reported that the syringe
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Table 2 The number of persons who received one or more
injections in the last 6 mo by gender

Gender Yes No Total Prevalence % 95%CI (lower-upper)

Female 1493 4661 6154 243 23.2-25.4
Male 625 4403 5028 124 11.5-13.3
Total 2118 9064 11182 189 18.2-19.6
OR=23 2.0-25

Demographic Health Survey 2008™. OR: Odds ratio.

was not taken from a closed packet’™. Many in rural
areas resort to informal nonprofessionals for injections'™.

Safe injection practices were directly observed in a
cross sectional study among 1100 healthcare workers
located in 25 healthcare facilities in the Gharbiya
governorate in the Nile Delta™", Noted was a lack of
supplies needed for safe injections and safe practice was
infrequent. Important policies were lacking including
an infection control committee and dedicated infection
control personal. Most importantly, there were an esti-
mated 13.2% of syringes and needles reused. The
important data on exposure in this study included lack
of supplies, safe injection practices, essential policies,
lack of infection control committee and personal and
syringe and needle reuse.

Shown here for the first time is an analysis of injection
data collected by the 2008 Egyptian Demographic
Health Survey™. Shown in Table 2 is the frequency of
injections reported by participants in the 2008 nationally
representative study. Almost 19% (18.5%) received
one or more injections in the last six months. Women
reported receiving twice as many injections as men (OR
= 2.3; 95%CI: 2.0-2.5). Figure 3 shows the pattern of
participants reporting multiple injections in groups by 5.
By far, the largest group received 1 to 5 injections in the
last 6 mo followed by a sharp decline. Figure 4 shows the
relationship between HCV antibodies prevalence and the
pattern of multiple injections. A strong (R2 = 0.96) and
direct relationship of increasing HCV antibody prevalence
and the number of injections is shown. These results
suggest that increased frequency of injections has a
direct relation with increased HCV antibodies positivity.
An alternate interpretation is that individuals who are
receiving multiple frequent injections have serious
medical conditions and more likely have additional iatro-
genic exposures.

The measure of exposure to HCV was the following
question: “The last time you had an injection from
a health worker, did the person who gave you that
injection take the syringe and needle from a new,
unopened package?”. Of those that received injections,
14.8% answered “No”. Data are shown in Table 3.
There may be concerns about how this question was
interpreted by the participant. The injection may have
been prepared in a separate area from the patient.
The patient may not know or be able to confirm that
the syringe and needle came from a new unopened
package. However, this estimate is similar in magnitude
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Table 3 To answer the question: "The last time you had
an injection from a health worker did the person who gave

you that injection take the syringe and needle from a new,
unopened package?" Demographic Health Survey 2008"'"!

Question' Yes No Total Prevalence % 95%CI (lower-upper)
New 1273 221 1494 14.80 13.0-16.6
Unopened

Package

!Among those who received an injection and replied to the question.

[33,34]
s |

to that from the study conducted in Gharbiya n
which Talaat et a*” estimated about 8.4% in an answer
to a similar question.

Dental health care: Dental health care has a significant
potential for iatrogenic HCV transmission®**!, Only a
single report of HCV iatrogenic exposure in Egyptian
dental clinics was found published by Hashish et a/* in
2012. The study measured the presence of HCV RNA by
reverse transcription polymerase chain reaction (RT-PCR)
on various dental instruments in selected dental clinics
in Alexandria. The study found that 18% of the dental
instruments in the dental clinics visited were positive
for HCV RNA indicating the presence of the virus. This
study demonstrates a method for measuring iatrogenic
exposure to HCV infection from dental health care by
showing the presence of HCV contaminated dental
instruments.

The exact reason for the contamination of these
instruments was not given. The authors did suggest
that the lack of sterilization equipment for instruments
was a short coming. What was not provided was the
number of sets of instruments, patient load, hand
washing practices, use of latex gloves, how instruments
were cleaned and disinfected, the presence of operating
sterilization equipment, and if there had been specific
efforts and policies present for training and preventing
HCV transmission.

The prevalence of HCV is lowest in Alexandria most
likely due to better infection control than most other
areas of Egypt, especially rural areas. The observed
results are therefore most likely an under estimate.

The correct method to expand this epidemiologic
approach to HCV exposure in dental clinics would be to
include other measures of infection control mentioned
above in recording data. Secondly, this study design
could be used at the community level to describe
the epidemiology of HCV exposure in dental clinics
by obtaining a list of all dental care facilities in the
community and decide on drawing a representative
sample of dental care facilities or to include all facilities in
the study. Results of a sample could be used to describe
the magnitude of HCV contamination and provide
justification for professional improvement or training
programs. Results based on facility specific level would
be used for compliance and licensing.

Detection of HCV RNA by RT-PCR could be resource
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challenging. A lower resource approach would have
the same primary step of community and facility
identification and sampling. Each facility would provide
details on cleaning and sterilization methods and an
inventory of dental equipment sets and daily patient
loads. Large patient to equipment ratios would suggest
a trigger for compliance or licensing issues.

Health care facilities: Egypt has a national health
care system dating back to the 19" century. Health care
facilities in Egypt are a complex organization of public
and private sector facilities that include medical care,
dental care, clinical laboratories, and pharmacies.

Pharmacies in Egypt give injections, intravenous
fluids, and provide testing for glucose levels. Glucometers
are an overlooked exposure to HCV transmission. Testing
is carried out by pharmacy technicians who may have
only secondary school education and do unsupervised
home visits. No studies have been done on exposure to
HCV infections related to Egyptian pharmacies.

El-Zanaty et al® carried out a national service
provision assessment survey in 2004. A portion of this
study was on “Systems for Infection Control”. Medical
care facilities rather than individuals were surveyed in
a nationally representative sample using very specific
standardized data forms. This report has considerable
details representing all regions of Egypt and covering
all types of medical care facilities. Private clinics, private
pharmacies, and dental services were not included.

A statement in a summary of the findings reported
a significant decrease from 2002 to 2004 in almost all
indicators of infection control. It was concluded that
infection control practices were extremely weak. Only
4% of all facilities were adherent to all infection control
measures. New disposable syringes and needles were
however universal. The study could uniquely compare
changes over time to their previous publication in 20025,

Informal health care providers: Egypt has a large
undocumented sector of informal health care provides.
These providers do not have formal education or training
and provide services for injections, dentistry, wound
treatment, and male circumcision. Traditional birth
attendants were reported to oversee > 50% of all births.
“Injectionists” included barbers and staff at pharmacies.
A study of Informal health providers in two Egyptian
villages found that these providers, “knew little about
HCV” and its transmission™®.

A number of studies in Egypt have included barbers
as a possible exposure to HCV!*#344366768] ' Thjg g
based on the assumption of percutaneous exposure by
shaving. Most studies found that there is no evidence
for transmission. This is consistent with viral fragility and
the unlikelihood of the virus remaining viable in the soap
used in shaving. In a study of barbers in the Gharbia
governorate®®, anti-HCV antibodies were detected in
12.3% of barbers and 12.7% of clients. Knowledge of
HCV prevention was reported to be high among the
majority of participating barbers and good practices
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during shaving and hair-cutting were observed for the
majority of barbers.

HCV prevention in Egypt

The transmission of HCV is entirely preventable. Through-
out the world, HCV transmission is prevented by good
medical and dental care practices which reduce and
eliminate iatrogenic exposure to infection. This includes
following well established aseptic techniques, standard
procedures and universal precautions**!. Measures
should and can be taken to reduce and eliminate all HCV
transmission routes listed in Table 1.

HCV prevention in the Egyptian health care
educational system: Aseptic techniques, standard
procedures, and universal precautions are or should be
introduced in all health care curricular in the Egyptian
health care educational system and reinforced at every
level of health care service. This educational intervention
is not intellectually complex or challenging to teach. In
fact, teaching and training could be done entirely using
modern computer based social media. Moreover, the
interventions to reduce HCV exposure do not require
new or costly technology. There is no publicly available
information on the evaluation of the Egyptian health
care educational system in regard to HCV prevention
curricular. Technically, evaluation of the Egyptian health
care educational system is straight forward.

Recommendation: Conduct an examination on a
sample of recent and past graduates from medicine,
nursing, dentistry, and pharmacy on HCV prevention.
This is an essential data for status on current knowledge
and a benchmark to which future evaluation can be
based.

Evaluation of knowledge, attitudes, and practices
(KAP) of health care providers on standard procedures
and infection control is necessary for the reduction of
exposure to HCV. Well-designed repeated KAP studies
based on representative samples stratified by health
care provider categories can provide direct evidence
of HCV exposures defined as incomplete knowledge
and practice errors. The large Egyptian health care
syndicates can provide needed sampling frames. These
syndicates can also provide opportunities to spread
important messages about HCV exposure prevention.

Recommendation: KAP study on health care providers
on HCV prevention is needed.

In addition to curricular interventions, professional
development or continued health care education should
be developed for online certification or re-certification
for preventing exposure to HCV infection.

Screening of blood and blood products: Globally,
blood donations are screened for HCV. Egypt mandated
a national blood donation HCV screening program by
19942, Before this national program, approximately
9% of blood and blood products recipients would have
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become infected. Assuming the probability of HCV
transmission at 100% among exposed recipients and
300000 recipients per year, this program has prevented
to date at least half a million people from becoming
infected. Maintaining and enhancing Egypt’s national
blood donation HCV screening program is essential.

DISCUSSION

The number and extent of studies which test for the
presence of HCV in individuals (HCV T) have been con-
siderable dating from the first reports in 1992. Given
the abundance of literature on HCV T, additional HCV
T studies are unwarranted. There is no continued justi-
fication to test individuals for HCV antibodies or RNA for
the purposes of HCV T studies. Aside from cost, there
are additional methodological limitations for both cross
sectional and prospective HCV T studies in Egypt that
further support discontinuation of these investigations.
Due to the natural history of HCV, there are serious
validity issues for cross sectional, prospective, and case
control study designs undermining hypothesis testing
related inferences. Population prevalence estimates are
not useful for evaluating interventions and prevention
measures®®, Generating national incidence rates requires
very large samples, is very costly, requires long term
follow ups, and has limited validity determining past
exposures. Prospective incidence studies are strongly
discouraged especially for intervention assessment and
project evaluation. The difficultly of using prospective
incidence studies for intervention assessment is not
unique to this public health problem but is widely reco-
gnized by public health practitioners.

Successful interventions will reduce exposure to HCV
infection which will decrease the incidence. It is strongly
recommended to use HCV E studies, rather than pro-
spective incidence studies to evaluate the control of
the ongoing epidemic. For that, benchmark HCV E data
are needed which can be obtained from cross sectional
studies.

Few studies on HCV E were found. However, these
studies illustrate the basic low cost low technology
methodology needed to document exposures to HCV
infection. The only national level study using facility
surveys completed by El-Zanaty et af**®*® in 2002 and
2004 is a good example. These facility studies could be
modified to focus more on infection control evaluation.
This would provide direct data on the frequency and
patterns of HCV exposures. These observational based
studies can be complemented by interview based KAP
studies adapted to the unique Egyptian epidemic directed
at infection control documentation and evaluation.

It is essential to conceptualize the methodological
approach epidemiologically for HCV E. The objective
is to epidemiologically describe the prevalence of a
specifically defined set of health care practices and
procedures which can be evaluated as being correctly or
incorrectly done with regard to standard procedures®®*®!
in a given health care setting. As mentioned above this
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should include both observational and interview based
data collection. Specific modifications are needed for
the different types of Egyptian health care facilities.

Methods for standardizing data collection on infection
control in general and injection practices in specific
for Egypt are needed. Standardized methods are
also needed for direct and indirect observational data
collection and data collected by interview. Standards for
collecting photographic documentation would be useful.
Pilot testing with independent verification is advisable.
This capacity exist in Egypt as demonstrated by the
studies carried out by El-Zanaty et at*>®°,

There are many unique infection control violations
in Egypt which have the potential for exposure to HCV
infection. These exposures unique to Egypt are poorly
documented and should be thoroughly investigated and
included in any comprehensive prevention program to
reduce exposure to HCV transmission. There is a large
unregulated informal health care system in Egypt that
contributes significantly to injections and other poorly
regulated procedurest®%,

It is recommended that efforts be made to develop
strong HCV E studies that generate a comprehensive
inventory of all typical and unique iatrogenic exposures,
where these exposures are occurring, the magnitude
of these exposures (number of individuals potentially
exposed), probability of transmission and create an
index of iatrogenic transmission. The HCV index of
transmission (HCV IT) would incorporate the magnitude
of population exposed and probability of transmission.
For example, HCV contaminated blood transfusion
has 100% probability of transmission®*®), a restricted
population exposed (blood donor recipients) and with
the current level of blood donor screening an overall
low index. Given the magnitude of injections received
in Egypt with much lower probability of transmission via
contaminated drug vials or syringe and or needle reuse,
the overall HCV IT is likely to be very significant™?.

Strong well designed HCV E studies have a dual
function. The first objective is to better and more
precisely document the distribution and determinates
of specific iatrogenic exposures. This is essential to
provide a baseline for evaluation. The second objective
is evaluation of intervention programs. That is to quan-
titatively demonstrate a reduction in exposure to HCV
transmission by an improvement in infection control
measures and safe injection practices by direct and
indirect measures!>***** with follow up HCV E studies.
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