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The Silent Epidemic: Hepatitis C

* [ The identification of the hepatitis C virus in 1989 |
solved a growing mystery. Over the past ten years,
large numbers of hepatitis victims had begun to
appear, apparently with a virally caused disease. But
when examined, these patients tested negative for
both hepatitis A and B. The unknown disease was
known as non-A, non-B hepatitis. When altest was _

* developed in 1990 to identify individuals infected with

l hepatitis C,& hepatitis C was found to be responsible for
the majority of these cases - and it has quickly proved
to present a frightening challenge.

&

In contrast to most other types of hepatitis, more than -Micrograph of liver cells afflicted with the mysterious non-Anon-8
80% of hepatitis C (HCV) infections become chronicand  Hepatitis. Hepatitis C was found to be responsibie for many of
lead to liver disease. Hepatitis C, in combination with these cases.

hepatitis B, now accounts for 75% of all cases of liver
disease around the world. Liver failure due to hepatitis
C is the leading cause of liver transplants in the United

It is suspected that there are, at present, more than
4.5 million people in the United States that are infected
with hepatitis C, and more than 200 million around the

States. world - making it one of the greatest public health
Since hepatitis € infection is typically mild in its early threats faced in this century, and perhaps one of the
%( stages, it is rarely diagnosed and is often not greatest threat to be faced in the next century. A

recognized until its chronic stages when it has caused vaccine against hepatitis C may not be available for

] _s_glggg_ﬁxeLdjs_e.aLe_J‘With a typical cycle of disease many years to come, and there are already many times
from infection to symptomatic liver disease taking as more people infected with HCV as have HIV (the virus
long as 20 years, the true impact of this disease on our that causes AIDS). Without prompt intervention to treat
growing infected population will not be apparent for infected populations and prevent the spread of disease,
many years. For this reason, it is often referred to as the death rate from hepatitis C will surpass that from
the "silent epidemic”. AIDS by the year 2000 - and it can only get worse.
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Disease Progression

The symptoms of hepatitis C are
difficult to recognize, for they are
progressive in nature and often very
mild, at least in the early stages of
infection.} For more than six months
following initial infection, the
disease is virtually undetectable.

The most common symptom,
commencing sometimes years after
initial infection, is fatigue.fOther
symptoms include mild fever, muscle
and joint aches, nausea, vomiting,
loss of appetite, vague abdominal
pain, and sometimes diarrhea.m
cases go undiagnosed because the
symptoms are suggestive of a flu-
like illness which just comes and
goes, or these symptoms are so mild
that the patient is unaware of |
| anything unusual. /A minority of
patients notice dark urine and light
colored stools, followed by jaundice
in which the skin and whites of the
eyes appear yellow. ltching of the
skin may be present. Some people
may lose 5 to 10 pounds.

Advanced cirrhosis in a human tiver

very small percentage of patients
may recover from acute hepatitis C,
but their anti-HCV test will remain
positive.

N

Low level infection, in which the
infected individual is virtually
_és asymptomatic but still highly '{
contagious, may continue for years,
even decades, before progressing
ksigniﬁcantly. {l_-!owever, more than
80% of infected individuals eventually
progress to the chronic stage of the
disease, which seems to eventually
result in cirrhosis (scarring of the
liver tissue), and end-stage liver
disease. This appears to take, on
average, about 20 years to develop.

Individuals infected with HCV are
often identified because they are
found to have elevated liver enzymes
on a routine blood test or because a
hepatitis C antibody is found to be
positive at the time of blood
donation. In general, elevated liver
enzymes and a positive antibody test
for HCV (anti-HCV) means that an
individual has chronic hepatitis C. A

At this point, the symptoms are
commensurate with liver disease or
tiver failure, including jaundice and
abdominal swelling (due to fluid
retention called asdites), depending
on the severity of the liver disease
and whether or not cirrhosis has
developed. Some patients with
cirrhosis do well over time, while
others die in 10 and sometimes 5
years. Disorders of the thyroid,
intestine, eyes, joints; blood,
spleen, kidneys and skin may occur
in about 20% of patients. Primary
liver cancer can also develop from
hepatitis C, a late risk factor which
seems to be present 30 years of so
after infection.
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Objective: To determine the prevalence and genetic djversity of hepatitis C virus in genitourinary
medicine clinic attenders and fo assess the extent of sexual transmission of the virus. 4
Methods: A cross sectional, unlinked, anonymous survey in 14 genitourinary medicine clinics situated
in England, Wales, and Northern Irelond. Serum specimens from genitourinary medicine clinic atiend-
ers, refained as part of the Unlinked Anonymous Prevalence Monitoring Programme (UAPMP} serum
archive, were tested in small pools, for the presence of antibody to hepatitis C virus {anti-HCV}. The
main outcome measures were prevalence of antibodies 1o hepatitis C virus and identification of hepa-
titis C virus genotypes.

Results: Testing of 17 586 specimens from 1995 showed an adjusted prevalence of anti-HCV in
genitourinary medicine clinic attenders of 1.03% (5% Cl: 0.89 1o 1.16) overall and 0.65% [95% Cl:
0.51 to 0.78) among those who did not report injecting drug use. Prevalence in injecting drug users
altending genitourinary medicine clinics was 36.9% in both 1995 and 1996. Heterosexual injecting
drug users had a higher prevalence of anti-HCV than homosexual/bisexual injectors. The most common
hepatitis C genotypes were types 3a and 1a. There was a high degree of concordance between geno-
type and serotype.

Conclusions: The low prevalence of anti-HCV in genitourinary medicine clinic attenders who deny
injecting drugs suggests that the majority of hepatitis C infections have been acquired in adult life,
mostly by injecting drug use, and that the hepdtitis C virus is rarely transmitted sexually. The use of nee-

bution and the main routes of transmission have been

described.! Evidence exists that sexual transmission of
hepatitis C virus can occur although the extent of ongoing
sexual transmission is ess clear.’* Studies of the sexual part-
ners of known hepatitis C positive individuals suggests that
the rate of sexual transmission is low but such studies have
predominantly been performed on long term rnonogamous
heterosexual relationships.*’ Other studies have suggested
that multiple sexual partners,® sexually transmitted disease
clinic attendance,” and prostitution’ ® are associated with an
increased risk of HCV infection.

Of the known behavioural risks associated with HCV infec-
tion, injecting drug users (IDUs) are among those at highest
risk from infection. A number of studies of IDUs in Europe
and the United States have found prevalences of antibodies
against HCV (anti-HCV) of between 60% and 90%.” '® In many
of the cross sectional studies undertaken, HCV infection
correlated more strongly with injecting practices than with
sexual behaviour.”

Since 1990 a number of genitourinary medicine (GUM)
clinics in England, Wales, and Northern Ireland have contrib-
uted to the Unlinked Anonnymous Prevalence Monitoring Pro-
gramme {(UAPMP).” These surveys have been used to monitor
the prevalence of human immunodeficiency virus type 1
(HIV-1) in GUM attenders by sexual orientation and injecting
drug use. Anonymised unlinked serum specimens were there-
fore available to be tested for the presence of anti-HCV. Testing
these specimens would determine the baseline prevalence in
GUM clinic attenders, and thereby provide an indication of the
importance of sexual transmission, and contribute to the

I I epatitis C virus (HCV) infection has a worldwide distri-

sk SEEPe (1) %

dle exchanges may explain the relatively low prevalence observed in the injecting drug users.

future surveillance and control of HCV infection. This paper
describes the results of testing these specimens for HCV infec-
tion.

METHODS

Serum archive

Residues remaining from syphilis serology were unlinked and
anonymised using established methods and tested for the
presence of anti-HIV-1 as part of the UAPMPE"® Archived sera
selected by age group and centre from non-injecting drug
users at GUM clinics in 1995 were tested for anti-HCV
antibodies {table 1). All specimens from GUM attenders in
1995 and 1996 who had reported injecting drug use were also
tested. Seven of the 14 participating centres were from the
London area. Ethical clearance for the study had been
obtained from the ethics committee in each locality where the
UAPMP operated.

Pooling

A pooling strategy for testing the serum specimens for
anti-HCV, similar to one previously described for anti-HIV, was
utilised." This methodology had been used successfully to test
for anti-HCV in over 40 000 antenatal specimens from the
UAPMP 1996 archive.” The initial protocol was shown to have
a sensitivity of approximately 99% when using pools of 12
specimens when compared with testing individual specimens
for anti-HCV antibodies. Specimens from non-injecting GUM
clinic attenders were therefore tested in pools of 12. As the
prevalence of hepatitis C infection in IDUs has been shown to
be high it was most efficient to test these specimens individu-
ally.

www.stijournal.com
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Table 1 Total number of specimens fested from GUM serum archive {1995}
Age group (yedrs}
<20 20-24 25-34 35-44 454 Total
London
Number tested from archive 1229 2211 3342 2252 1148 10182
Serum archive 2163 7923 16125 5236 2231 33678
Outside London
Number tested from archive 1040 1678 1942 1526 1218 7404
Serum archive 3 7283 10246 3755 1755 26150
Total number tested from archive 2269 3889 5284 3778 2366 17585
Total serum orchive 5274 15206 26371 8991 3986 59828

Serclogical testing

The pools of 12 serum specimens were tested using the Ortho
HCV 3.0 enzyme linked immunosorbent assay (ELISA) test
system (enhanced SAVe). Each specimen that had been incor-
porated in a reactive pool was subsequently tested individually
by the standard (short) protocol for the Ortho HCV 3.0 ELISA
test system (enhanced SAVe). Each individual serum speci-
men that was reactive by the Ortho assay was fested also by
the Monolisa anti~-HCV Plus (Sanofi Diagnostics Pasteur).
Specimens with discordant results or those that were weakly
reactive in either or both assays were further tested with a
recombinant immunoblot assay (Ortho HCV RIBA 3).
Individually tested IDUs were tested according to the Ortho
standard protocol and reactive specimens were investigated as
described above for the non-injecting drug users.

PCR and genotyping

Specimens from nen-injectors and IDUs that were RIBA inde-
terminate were examined by reverse transcription-polymerase
chain reaction (RT-PCR} for the presence of HCV RNA. Speci-
mens that had discordant ELISA results but were RIBA nega-
tive were also examined by RT-PCR. Simople systematic
randomisation was used to select a 12% and 50% sample by
age of anti-HCV positive TDUs and non-injectors respectively
for PCR analysis. RNA was extracted from PCR positive speci-
mens using the Amplicor HCV Specimen Preparation Kit
{Roche Diagnostic Systems, Welwyn Garden City, Herts, UK).
The HCV 5 non-coding region (5’-NCR) was amplified by
nested PCR." The products of positive RFPCRs were digested
with restriction enzymes, the digests of which were analysed
using the restriction fragment length polymorphism (RFLP)
system to determine HCV genotype.”

Serotyping

Specimens that were investigated by PCR (both non-injectors
and injectors) were also examined by serotyping. The Murex
HCV Serotyping 1-6 Assay, which utilises synthetic peptides
representing the variable antigenic regions derived from the
NS4 gene {non-structural) of HCV, was used for the detection
of antibodies to serotypes 1, 2,3, 4, 5, and 6.

Statistical analysis

Data from all patients who attended in 1995 (regardless of
their injecting history) were analysed to provide a complete
profile of the clinic attenders from that year. Data from IDUs
who attended in 1995 and 1996 were also analysed as a single
group. For analytical purposes, all specimens that were either
anti-HCV or PCR positive only were included in the overall
estimates of prevalence of HCV. Initially the proportions of
positive specimens were compared using a ¥’ test. Multivari-
able logistic regression was used to compare the prevalence of
HCV by region, age, sex, country of birth, sexual orientation,
injecting drug use, and HIV status. Inleractions between all of
the factors were also examined. Statistical significance was

www.stijournal.com

taken at the 5% level. To adjust for the differential sampling by
age, sex, sexual orientation, and injecting drug use, the
observed prevalence was applied to the original number of
specimens available, enabling an estimate of the overall
prevalence in the clinic population (table 1).

RESULTS

Overdall findings

A total of 17 586 specimens collected from GUM clinic attend-
ers in 1995 were tested, and 349 were found to be HCV
positive. This includes three RIBA indeterminate ({one
non-injector) and four RIBA negative specimens (all non-
injectors) that were subsequently found to contain HCV RNA.
Sixteen specimens were found to be RIBA indeterminate but
PCR negative. All of these indeterminate specimens were from
the London area: 10/16 (62.5%) were in the 25-34 age group
and 11/16 {68.8%) were identified as IDUs. Of all survey clinic
attenders, 16 965 did not report illicit injecting drug use, of
whom 120 were HCV positive (table 2). Taking into account
the specimens selected for testing by age, sex, sexual orienta-
tion, and injecting drug use from the original number of
specimens available from the archive gives an adjusted preva-
lence of 1.03% (95% CI: 0.89 to 1.16) for all GUM dinic
attenders in 1995, and 0.65% (95% CI 0.51 to 0.78) for the
subset of non-injectors. Among the 621 specimens from 1DUs,
229 {36.9%) were HCV positive, including the two RIBA inde-
terminate specimens that contained HCV RNA.

The adjusted prevalence in the London area (1.44%; 95% CI
1.23 to 1.65) was three times higher than in the combined
geographical area outside of London {0.49%; 95% CI 0.34 to
0.66). The overall adjusted prevalence was higher in males
(1.26%; 95% CI 1.05 to 1.47) than females (0.78%; 95% CI 0.60
t0 0.95). Prevalence increased with age, the highest prevalence
being in those aged between 25-34 and 35-44 years in both
males and females. In males, the adjusted prevalences were
1.45% and 1.90% in those aged between 25-34 and 35-44
years respectively, compared to 0.89% and 1.99% in females of
the same age groups. Multivariable logistic regression analysis
(table 3) dermmonstrated a significant variation in prevalence by
age (p<0.0001). Prevalence also varied by centre and the
overall variation between centres was highly significant
(p<0.0001) after controlling for all other factors. The
prevalence of HCV did not differ significantly by sex {p=0.71)
or by country of birth (UK/abroad) (p=0.98) after controlling
for all factors.

The overall prevalence of anti-HIV-1 in this study was 2.08%
(365/17586) and the overall prevalence of HCV in the
ant-HIV-1 positive specimens was 6.58% (24/365). HCV
prevalence did not differ significantly by HIV status {OR =
1.74, p=0.08).

HCV prevalence was lower in the homosexual/bisexual
group (OR=0.55, p=0.0013) compared to heterosexuals. Fur-
ther analysis of interactions showed that this effect was
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Table 2 Prevalence of antitHCV in GUM clinic attenders {1995] by injecting drug use and geographical area

Age group (years)

Female (heterosexual}
Male (heterosexual)

0/822 (0.0%)
0/345 {0.0%)

<20 20-24 25-34 35-44 45+
[[s18] positive/number tested (%)
tondon 2/16(12.5%)  21/78[269%)  101/226 (447%)  55/94(58.5%  12/20 [60.0%)
Qulside London 3/26 (11.5%) 4/59 [6.8%) 15/73 {20.5%)} 14/24 {58.3%) 2/5 [40.0%)
Non-I1DU positive/number fosted %)
London

2/904 [0.22%)
6/891 {0.67%)

Mole {homosexual/bisexual) 0/47 (0.0%) 1/337(0.30%) 117676 {1.63%  3/452 (0.66% 37221 (1.36%)
Ovtside London

Female fheterosexudl) 0/406 (0.0%)  O/708(0.0%  1/747 (0.13%) 7/685(1.02%) 47470 (0.85%)

Male {heterosexual} 0/562 {0.0%) 1/702 {0.14%) 5/816 10.61%) 5/639 (0.78%} 2/616 {0.32%)

Male fhomosexual/bisexualj 0/46 (0.0%) 17209 (0.48%)  4/306 {1.31%) 1/178{0.56% 07127 0.0%)

10/1329 {0.75%)
T1/1171 (0.99%)

13/783 1.66%)
147923 (1.52%)

5/341 {1.47%)
107566 (1.77%)

present in the IDUs but not in the non-injectors (p value for
interaction = 0.0009). This can be seen in the crude
prevalence estimates for the IDUs for whom the HCV
prevalence was 39.9% (198/496) in the heterosexual group
and 24.8% (31/125) in the homosexual/bisexual group.

Injecting drug users

The prevalence of HCV in IDUs in each of the 2 years sampled
was identical at 36.9% (1995, 95% CI: 33.1 to 40.8 (229/621);
1996, 95% CI: 33.3 to 40.5 (261/708)) Four of these specimens
(two from 1995 aged 25-34 years and two from 1996 aged

Table 3 Multivariable analysis for all GUM clinic
aftenders in 1995
Change in
deviance {d/f)
Factor Level Qdds ratio {95% Cl) p value
Cenire* E 1.00 tbaseline) <0.0001
A 071 (0.3510 1.42)
B 1.37 (0.78 1o 2.40)
C 0.62 {0.3210 1.18)
D 0.79 {0.26 10 2.43)
F 1.14 [0.64 10 2.03)
G 0.84 (0.41 1o 1.66)
H 1.15 (0.42 10 3.13}
| 0.42 {0.17 to 1.00}
J 0.51 (0.2410 1.08)
K 0.26 [0.09 t0 0.77)
L 0.31 {0.13 16 0.649)
M 0.22 {0.08 1o 0.58]
N 0.45 (0.2] to 0.98)
Age <20 0.35 0.13100.94)  <0.0001
20-24 1.00 {baseline}
2534 271 (17810 4.11)
35-44 4.66 [3.00.10 7.24)
454 430 {2.52 t0 7.32)
Country Abroad 1.00 (baseline} 0.98
UK 0.97 {0.7010 1.36)
Unknown 0.99 [0.521t0'1.87)
inll] No 1.00 {baseline) <0.0001
Yes 98.0 {7210 134)
Gender Femoale 1.00 {baseline} 0.71
Male 0.95 {0.71 to 1.24)
Sexual Helerosexual 1.00 {boseline} 0.0013
orientalion
Homosexual 0.55 {0.37 to 0.80)
HIY status  Negative 1.00 {basetine) 0.08
Positive 1.74 {0.93 10 3.27]
*Centres A-G based in London.

35-44 years) were identified as indeterminate after RIBA test-
ing, but were found to be HCV RNA PCR positive. These four
specimens were categorised as HCV positive. Of the remaining
15 RIBA indeterminate specimens (11 from 1995, four from
1996) all were PCR negative. Fourteen {93%) of these indeter-
minate specimens were from the London area and 11 (73%)
were from IDUs aged between 25-34 years.

There was a significantly higher prevalence of HCV in injec-
tors in the London area compared to the geographical area
outside of London both in 1995 (44.0% v 20.3%; p<0.0001}
and 1996 {44.3% v 22.0%; p<0.0001). Multivariable logistic
regression analysis demonstrated a significant variation in
prevalence by centre (p=0.041), the centre variation being
largely explained by the significantly higher prevalence seen
in London. The majority of infections were in males in both
1995 (65.5%:; 150/229) and 1996 {69.7%; 182/261); however,
this difference was not significant after controlling for all
other factors (p=0.62). In the combined years prevalence
increased with age to peak in those aged between 35-44 years
in both males and females. In those aged under 20 years
prevalence was 10.5% (8/76), compared to 17.4% (48/276) in
those aged 20-24 years, 38.2% (247/646) in those aged 25-34
years, 56.6% (155/274) in 35-44 year olds, and 56.1% (32/57)
in those aged 45 years and over. There was a highly significant
variation in prevalence by age (p<0.0001).

Variation by sexual orientation was highly significant
(p=0.0004). In those injectors identifying themselves as het-
erosexual prevalence was 39.9% (198/496) in 1995 compared
10 39.2% (227/579) in 1996. For the homosexual and bisexual
injecting drug user group prevalence was 24.8% (31/125) and
26.0% (33/127) for 1995 and 1996, respectively. After control-
ling for all factors there was no significant difference in preva-
lence by country of birth (p=0.52). Anti-HIV-1 prevalence in
IDUs from both years was 4.8% (64/1329). In 1995 the preva-
lence of anti-HIV in HCV positive specimens was 7.9%
{18/229) compared to 6.5% (17/261) in 1996.

HCV genotyping and serotyping

Specimens from IDUs from 1995 and 1996 were combined. A
total of 78 specimens from both years, 59 from selected anti-
HCV positive injecting drug users and 19 RIBA indeterminate
injecting drug users were tested for HCV RNA by PCR. Thirty
eight (64.4%) of the 59 positive specimens and four (21.1%) of
the 19 indeterminate specimens were found to be PCR
positive. Genotyping identified type 3a as the most prevalent
genotype (42.8%) followed by genotype la (28.6%). The
number of specimens genotyped was too small to demonstrate
significant differences by age, area, or over time.

Of the overall 349 HCV positive specimens collected in 1995
{inclusive of the injectors), 175 (50.1%) were tested by PCR, of
which 117 (66.9%) were found to contain HCV RNA.
Genotyping of these specimens identified type 3a as the most

www.stijournal.com
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Table 4 Comparison of serotyping and genotyping results in all GUM attenders
{1995-6)

Genotype
PCR §
Serofype ta 1e/1b 1b Ja 2b 3a 3b 4 negative  Total
1 32 2 13 o] 0 1 0 0 5 53
1and 3 0 (4] o] 0 0 1 0 0 0 1
2 0 [+ 0 4 2 0 0 o] 2 8
3 [¢] o 8] 0 0 29 i 4] 3 33
4 0 ¢} [ 0 0 0 o] i 1 2
Untypeable o] 0 3 1 2 10 4] i 7 24
Total 32 2 16 5 4 41 1 2 18 121

comunon genotype (37.6%), followed by type la (27.4%) and
then 1b (19.7%). There is no evidence of different genotypes in
different age groups (p=0.26). Grouping genotypes into types
1.2, and 3 showed that there is no significant variation either
by geographical area (p=0.19) or by history of injecting drug
use (p=0.19).

Of the total of 610 HCV positive specimens from both years
in non-injectors and injectors, 121 were serotyped of which
103 (85.1%) were from PCR positive specimens and 18
{14.9%) from PCR negative specimens. Twenty four specimens
(17 PCR positive and seven PCR negative) were untypeable
(table 4). By serotyping the majority were type 1 (46.6%), fol-
lowed by type 3 (29.1%), type 2 (5.83%), type 4 {0.97%), and
one reactive as both 1 and 3.

There was a high degree of concordance between serotype
and genotype (table 4). All but one of the 48 type 1 serotypes
had corresponding genotypes of 1a, 1a/1b, or 1b. The remain-
ing type 1 serotype corresponded to a 3a genotype. All of the
type 3 serotypes corresponded to either genotype 3a or 3b,
serotype 2 to either 2a or 2b, and the single serotype 4 to
genotype type 4. The specimen with the mixed 1 and 3
serotype genotyped as 3a only.

DISCUSSION

The overall prevalence of HCV in GUM dlinic attenders in 1995
(adjusted for differential sampling by age, sex, sexual orienta-
tion, and injecting drug use) was 1.03%. The prevalence of
hepatitis C was strongly related to age and to geographical
area, with higher hepatitis C positivity in the London area
than the rest of England and Wales. The adjusted prevalence of
infection in GUM dinic attenders who did not report injecting
drug use was low (0.65%) and suggests that the risk of sexual
transmission of hepatitis C virus infection in the United King-
dom is low. The pattern of age specific hepatitis C prevalence
rates in clinic attenders who did not report injecting resembles
that for injectors. Hepatitis C positivity is also higher in the
London area. As the prevalence of injecting drug use is higher
in the London area,” this may reflect limited sexual transmis- A
sion from drug users or undisclosed drug use. The risk factors
for hepatitis C in UK GUM dinics differ from those for HIV,
where most infection occurs in homosexual and bisexual
males in London. Because of this, the mamber of co-infectionsA
with hepatitis C and HIV is low,

Reports of confirmed hepatitis C infection from laboratories
in England and Wales suggest that the virus is not commonly
acquired sexually.” This is supported by the low prevalence of
infection in clinic attenders who did not report injecting drug
use in this survey. It has been suggested that among sexually
transmitted disease clinic attenders, co-infection with HIV or
other sexually transmitted infections may increase the rate of
sexual fransmission of HCV. ¢ This is not supported by this
survey or by previous studies among females in a London
GUM dinic,” and of female sex workers in London* A study

A
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FUM clinic attenders in Scotland found overall a low
prevalence of antibody to hepatitis C virus in non-injectors,?
but a high prevalence in clinic attenders that had injected
drugs. These authors concluded that the probability of the
hepatitis C virus being acquired through sexual intercourse is
extremely tow. A study of sexually transmitted disease clinic
attenders in the United States found an overall antibody
prevalence to hepatitis C virus of 7.7%.” Hepatitis C infection,
was however, mainly associated with injecting drug use and
the authors concluded that sexual transmission occurred
infrequently. The rate of antibody positivity to hepatitis C virus
has been reported not to exceed 1% in the spouses of hepatitis
C virus infected haemophiliacs.” A study of couples infected
with the virus also suggests that overestimation of the risk of
sexual transmission masks transmission by other parenteral

routes.”
‘—’Fmrgermore, most evidence suggests that hepatitis C is not

readily spread by sex between men. A cohort analysis of Buro-
pean homosexual men comparing the estimated incidence of
hepatitis C, hepatitis B, and HIV suggested that sexual trans-
mission of hepatitis C was a rare event. Our study confirms
the low prevalence of hepatitis C in homosexual men attend-
ing GUM clinics. The lack of overlap between the HIV and
hepatitis C epidemics in the United Kingdom is also
emphasised by the lower prevalence of hepatitis C in
homosexual/bisexual injecting drug users than in hetero-
sexual injectors. A higher hepalitis C prevalence was also
found in heterosexual injectors in Australia compared with
homosexual IDUs.” In the latter study, hepatitis C prevalence
was also higher in opiate users than in stimulant users and the
differences in UK prevalence may reflect the different pattern
of drug use in homosexual men. The lower prevalence may
also be due to homosexual men adopting safer injecting prac-
tices than heterosexuals because of heightened awareness of
the risk of HIV.

In this study, hepatitis C prevalence was highest among
dinic attenders who reported injecting drug use; 37% of
attenders in both 1995 and 1996 were hepatitis C positive. The
use of needle exchanges in England may explain the relatively
low prevalence observed in our study, particularly in younger
IDUs. Prevalence of hepatitis C in IDUs was strongly related to
age, both inside and outside of the London area, as described
in a previous Australian study.” It is likely that the increase
with age reflects increased duration of drug use. A study from
Spain found that duration of drug use was the only drug
related variable strongly associated with anti-HCV
prevalence.” The presence of hepatitis C was also associated
with duration of injecting drug use and frequency of needle
sharing in an Italian study.”

The most common hepatitis C genotypes in GUM clinic
attenders are la and 3a; genotype 4 was rare. Mixed infections
were rarely identified with only two specimens containing a
mixture of genotypes la and 1b. No significant differences
were shown in genotypes by age and the distribution is simi-
lar to that described previously in the United Kingdom. A
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Key message:

¢ There is lifle evidence of sexual ransmission of HCV
among groups o risk from sexually transmitted: infections

* The overall prevalence of antibady to the hepatitis C virus
is low in non-drug injecting GUM clinic atfenders

* Most of the HCV inflections in GUM clinic atenders have
been acquired by injecting drug use

study from the north east of England found that most of the
patients genotyped were type 1 (69%) followed by genotype 3
{21%).” A later UK study from a number of risk groups found
that the majority of hepatitis C infections were types 1a (32%),
1b (15%), and 3a (37%)." and genotype distribution was simi-
lar in all groups except haemophiliacs. The findings of this
survey are also similar to those from a number of European
countries.” It has been suggested that genotypes la and 3a
were introduced into Europe by needle sharing among
IDUs.” The consistency of the hepatitis C genotype distribu-
tion in all the specimens typed suggests the predominance of
a common transmission route, most probably injecting drug
use.

This study has demonstrated a high degree of correlation
between genotyping and serotyping methods. Serotyping may
give inaccurate results because of cross reactivity between
typcs and false ncgative results because of a lack of
sensitivity.”  Serotyping may also be unsuitable for speci-
mens from immunosuppressed patients as they may have
insufficient antibody for detection.”® Concordance between
serotyping and genotyping, at least for types 1 to 3, however,
was high in our study. It is apparent that for epidemiological
purposes hepatitis C types can be established by methods
based on serological typing. Advantages of serotyping include
its speed, ease of use, and its ability to type anti-HCV positive/
RNA negative specimens. Serological assays are at present,
however, unable to differentiate between subtypes.

Tt is apparent that, in the United Kingdom, injecting drug
use is the main source of hepatitis C infections and that sexual
transmission contributes little to the pool of infected
individuals. The potential for increased transmission of hepa-
titis C through the sharing of injecting equipment still
remains. Control of hepatitis C infection in England and Wales
will therefore depend upon continuing to aim prevention pro-
grammes at {DUs. :
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Vaginal leucocyles predict bacterial infection in prepubertal girls

vaginal fluid for leucocytes at the first visit, with microbiological investigation. Finding
leucocytes raises the charnces of finding bacterial pathogens, they say.

The authors carried out a retrospective veview of girls aged 2-12 years with symptoms of

vulvovaginitis. Sexual abuse was not suspected. Vaginal discharge was the commonest symp-

tom, present in 92% of 80 girls. Vaginal secretions were collected aseptically for microscopic

D octors managing vulvovaginitis before puberty recommend microscopic examination of

Please visit the

Sexualt
T,unsmi);fed examination, Gram staining, and culturing to isolate candida and bacteria.
Infections Bacterial infections occurred in 29 (36%) of all gixls, 59% of them with group A § haemo-

website [www.  lytic streptococci, 24% with H influenzae, and 24% with S aureus—10% alone and 13% in mixed

SﬁiO?mULCO"“} infections. Candida wasnot isolated. Twenty five girls with symptoms and bacterial infections

for link fo this full /e eived antibiotics and their infection resolved.

article. Leucocytes were seen in vaginal fluid from 24/29 girls with cultured pathogens and 21/51
without, a sensitivity of 83% and a specificity of 59% for bacterial infection.

Vulvovaginitis is the commonest gynaecological problem in this group. While many girls
have no specific cause identified, vulvovaginitis can result from infection with specific bacte-
rial pathogens. The authors point to drawbacks to their study, specifically not screening for
sexually transmitted pathogens, on the assumption that the girls had not been abused, and

the lack of a control group or repeat screening after antibiotic treatment.
A Archives of Disease in Childhood 2003;88:324-326. UR\TY
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Chlamydia trachomatis, and pelvic inflammatory
disease. Sex Transm Infect 2003;79:154-6.

2 Wolner-Hanssen P, Mardh P-A, Svensson L, ef al.
Laparoscopy in women with chlomydial infection
and pelvic pain: a comparison of patients with
and without sclpingitis. Obstet Gynecol
1983:61:209-303,

3 Stacey C, Munday P, Thomas B, et al. Chlamydia
trachomatis in the fallopion tubes of women
without laparoscopic evidence of salpingitis.
Lancet 1990;336:960-3.

4 Taylor-Rabinsen D. Mycoplasma genitalium—an
up-dale, Int J STD AIDS 2002;13:145-51,

425

chain reaction {PCR) using standard pri-
mers.” HIV antibody status of each sample
was ascertained using the algorithm
desaibed previously.” Data were analysed
using statistical package SPSS version 10.0.
This study was a part of a prospective cohort
study that was approved by ethics committee/
institutional review boards of the collaborat-
ing organisations and blood samples were
collected after counselling and informed
consent.

Overall prevalence of anti-HCV antibodies

Lack of evidence for sexual
fransmission of hepatitis C virus
in pafients attending STD clinics
in Pune, India

The presence of hepatitis C virus (HCV) RNA
in semen among two of six (33%) HIV
negative and six of 15 (40%) HIV infected
males, reported recently suggests that HIV
may facilitate genital shedding and subse-
quent sexual transmission of HCV.' We
determined HCV prevalence and examined
evidence for its sexual transmission in a
cohort of STD patients with observed HIV
prevalence of 21.2%.

Consecutive serum samples (1 =9141)
collected between January 1994 and
December 1999 were batched, pooled, and
tested for anti-HCV antibody (Ortho HCV 3.0,
Ortho-clinical Diagnostic, Germany). As pre-
viously described,® 25 pl aliquots of five

was 0.68% (62/9141, 95% CI 0.52 to 0.87).
The prevalence among HIV infected indivi-
duals (1.5%, 95% CI 1.0 to 2.1} was higher
{p = <0.01) than that in those not infected
(0.44%, 95% CI 0.3 10 0.6). The annual anti-
HCYV antibody prevalence rate between 1994
and 1999 was 0.57%, 0.46%, 1.10%, 0.81%,
0.37%, and 0.61%, which did not change
significantly over time (table 1). Of the 55
anti-HCV antibody positive sera tested, 27
(49%) were HCY RNA PCR positive.
Univariate analysis revealed that history of
past or carrent STD was not associated with
HCV, whereas female sex (OR=2.07, 95% CI
1.17 to 3.66), prevalent HIV infection
{OR = 3.38, 95% CI 2.05 to 5.58), history of
tattoo (OR = 2.18, 95% CI 1.31 to 3.63}), and
being a sex worker (OR = 2.35, 95% CI 1.27 10
4.35) were significantly associated with pre-
sence of anti-HCV antibody. However, multi-
variate analysis revealed that prevalent HIV
infection and tattooing increased the like-
lihood of presence of anti-HCV antibodies by

A rapid spread and high HCV prevalence of
80% has been reported recently among a
cohort of injecting drug users from Kolkata,
India.’ In contrast, we observed a low and
stable prevalence of ant-HCV antibody
among STD clinic attendees over the past
6 years in an urban setting where HIV
transmission was predominantly sexual.
Givenn that a high HIV prevalence was
reported among female sex workers
in this population' andlabout 70% of males
attending S1D clinic had visited FSWs in the
past 3 months, stable HCV prevalence over 6
years suggests that HCV_ is _not efficienth
transmitted fAdditionally, no asso-
clation was found between past or current
STD and HCV prevalence, and a high pre-
valence and incidence of HBV, a known
sexually oansmitted infection, have been
reported in_this
failed to identify any evidence that could
support sexual transmission of HCV.
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samples were pooled and 20 pul of each
pool were screened. Samples from positive  3.08-fold (AOR 3.08, 95% CI 1.86 to 5.11,
pools were then tested individually. Positive p= <0.00) and 1.87-fold {AOR 1.87, 95% CI
sera were tested by HCV RNA polymerase  1.12to3.13, p = 0.017), respectively (table 1).
Table 1 Characteristics of study participants and association with prevdlent anti-
HCV antibiody
Anti-HCV >
anfibody Unadjusted OR [95% p Adjusted OR  p
Verigkle No positive (%}  Cl Value  {95% Ci* Value*
Not included in
T Year screened multivariate analysis
1994 1901 11 {0.57} 1 {Referent)
1995 1933 910.46} 0.80{0.33 to 1.94) 0.628
1996 1997 22 (110} 1.91 {0.93 to 3.96} 0.08
1997 1109 2{0.81) 1.41 {0.58 1o 3.40} 0.45
1998 1064 41{0.37) 0.65{0.21 fo 2.04) 0.459
1999 1135 7{0.61) 1.07 {0.41 t0 2.76) 0.895
TOTAL 9139 62 {0.67)
Not included in
2 Males who hod contact with sex worker multivariate analysis
YES 6281 40 {0.6%} 1.63 {0.69 to 3.84) 0.259
NO 1535 6 {0.39} 1 {Referent}
TOTAL 7816 46 ({0.58)
3 Sex
Wormen 1323 16 {1.21) 2.07{1.17 to 3:66) 0.013 0.46%
Men 7816 46 {0.59) 1 {Referent)
Total 9139 62{0.67)
4 Sex worker
Yes 933 13({1.39) 2.35 (1.27 10 4.35} 0.006 0.231
No 8206 49 {0.59} 1 [Referent)
Totdl 9139 62 (0.67}
5 HIV serostatus
3.08{1.8610c  <0.001
Pos 2102 31 {1.47} 3.38 [2.05 10 5.58) <0.001 511
Meg 7037 31 {0.44) 1 (Referent} 1 [Referent)
Total 9139 62 {0.67)
6 History of tattco
: 1.87{1.1210 0017
Yes 3703 37 (0.98} 2.18(1.31 10.3.63) 0003 3.13)
No 5424 25 10.44) 1 {Referent) 1 [Referent)
Total 9127 62 {0.67}
*Multivariote analysis was dene using binory logistic regression by forward IR method.
OR =odds rafio.
S I

Monosymptomatic
hypochondriacal psychosis

Dr O'Mahony illustrates in his literary and
graphic way the difficulties associated with
dealing with this condition {from which his
patient was abmost certainly suffering).’ It is
good to know that his hospital is taking
seriously the issue of actual or threatened
violence to staff. Having had several similar
cases over the past couple of years, incuding
one who eventually committed suicide, T have
been able to make appropriate arrangements
with a psychiatrist who was unequivocal in
his advice that he should bc in on a
subsequent consultation right from the start
and be introduced to the patient as a double
consultation. The ethics of this include the
fact that such delusional patients are, of
course, psychotic and unable to bring rational
decision making processes to the problem.

www.stijournal.com

‘G




Reinfection is common after rechallenge of prevously infected
chimpanzees, although manifestations of HCV infecticn are generally
reduced in secondary infections. Reinfections with both homologous and

heterologous HCV strains indicate that poor immunity is not only related to SOCl AL SECU RlTY
antigenic variation among different strains of HCV.52 74 Chimpanzees differ

though from humans in that they make a weak (if any) humoral immune # L-
response to the structural proteins.3° ~ ’ S

Anocther host response to HCV is the induction of interferon. 3¢

Howewer, HCV persists despite the induction of a broad humoral and cell-
mediated immune response. One mechanism of HCV persistence occurs
via the generation of immune-escape mutants.3°

Immunosuppressed organ recipients infected with HCV often do not
serocomert to the nonstructural proteins, but they do to enwlope
glycoproteins and the nucleocapsid proteins.3?

HCV readily causes a persisient infection, although some individuals
spontaneously contro! infection. ‘Successful’ immune responses appear to
be multi-specific and sustained-including a major role for CD4(+)T cels.
Some antiviral CD8(+)T cells show reduced capacity to secrete antiviral
cytokines either temporarily ('stunning’) or in the long term (stunting’). The
co-ordination of multiple immune effector functions may be required to gain
control of HCV.22. 47

Prevalence
HCV is parenterally transmitted and has been found in every part of the
world where it has been sought. 74 101

Prior to donor screening for anti-HCV (1992), HCV was the most common
cause of post-transfusion hepatitis worldwide, accounting for about 80% of
this disease in the USA.52

Studies carried out in the 1970s suggested that about 7% of transfusion

recipients developed NANB hepatitis, and that up fo 1% of blood units , ‘ “
might contain the responsible virus.52 The introduction of anti-HCV (1 ﬁ/ b ar/f/\ d/‘/m/n"zﬂ'/' +d/]
screening has reduced the transmission by up to aimost 100%.52 84,5 /‘ al /

LCurrenﬂYin‘the USA] HCV accounts for about 20% of acute \iral hepatitis /8677 / 5"’ed 7/ 2// 200/ ‘ A

cases, of which jess than 5% are associated with blood transfusion. The_ ho 1t / sl / disease/hepat

Mhighest in injecting drug users and haemophilia i A Jyo 2003 fen /,},/gx 3. htr
X patients (Up to 98%)33, 54, 65, 76, 85, 105, highly variable in whocdsesr/yo /'

_haemodialysis patients (<10%-90%)12, 15, 42, 59, 66, 81, 83 [low in
heterosexuals with muiltiple sexual partners, homosexual imen, healthcare
workers and family contacts of HCV infected persons (1%-5%), |and lowest
in wiunteer blood donors (0.3%-0.5%). In the general pcpulaﬁoﬁ it varies
(0.2%-18%).52. 102

Areas of higher prevalence include countries in the Far East, Mediterranean
countries and certain areas in Africa and eastem Europe. 39, 41, 52, 104
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Ways You CAN Get Hepatitis C Ways You CAN Get Hepatitis C
¢ Sharing needles (works) to use drugs. * Needle-stick accidents.
* Blood transfusion before 1992 ‘ * Getting someone else's blood inside you.
filters or straws. razors and toothbrushes.
* Tattooing and body piercing. 6
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abstract 177. TIMING THE ANCESTRY OF HEPATITIS C VIRUS GENOTYPE 1A
STRAINS IN THE UNITED STATES: the number of mutations don't seem to be
associated with disease progression

Yasuhito Tanaka, National Inst of Health, Bethesda, MD; Masashi Mizokami, Nagoya City
Univ Med Sch, Nagoya Japan; James W Shih, Harvey ] Alter, National Inst of Health,
Bethesda, MD

Background/aims: Long-term, prospective studies demonstrate that hepatitis C virus
(HCV) is generally a slowly progressive disease that causes relatively low mortality and
overt morbidity during the first 25 years after infection. This study investigates the
molecular evolution of HCV in serial samples from patlents with long-term chronic
infection.

Materials and Methods: Serial samples were obtained from subjects enrolled in
prospective studies of transfusion-associated hepatitis conducted at the NIH since 1972
and from anti-HCV positive blood donors whose exposure history suggested infection of
>20 years duration. 37 serial samples (2-7 serial samples each) from 11 subjects with
HCV genotype 1a, which is the most prevalent in USA, were studied. The sample intervals
for each subject ranged from 7-21.6 {mean, 14.6%5.4) years. Some of the samples were
obtained within the first 6 months of infection. Sequences in the core, E1, E2, and NS5B8
regions of each isolate were determined directly or after cloning and then the numbers of
nucleotide substitutions per site were estimated and the genetic distances determined.

Results: A phylogenetic ancestral comparison using these long-term serial sequences
showed mutation rates that ranged from 0.491 to 0.949 (mean, 0.777) 10(3) bases per
site per year in £1, 1.163-2.624 (mean, 2.010) 10(3) in E2 and 0.183 to 0.983 (mean,’
0.531) 10(3) in NS5B region. These rates of HCV molecular evolution appear to be slower
than previously reported.lﬁe origin of the major current ancestral sequence of HCV '
genotype tais estimated to have occurred around 1930 in the USA as also supperted by a
i maximum-fikelihood phylogenetic analysis. The divergent ancestral points calculated for
% each subject suggests that most HCV 1a expanded in the US population between 1960 and
| 1980, consistent with increased itlegal drug use during that period. Frﬁong these subjects, |
" there was no apparent correlation between the individual mutation rate and clinical
outcome; for instance one patient with mild, non-progressive chronic hepatitis had the
most rapid evolutionary rate and one patient with cirrhosis had a slow evolutionary rate.
In addition, some subjects indicated dtfferent rmutation rates during the course of
infection.

Conglusions: Current genotype ila appears to have emerged in the USA around 193 %
land to have further diversified in the 1960s and 70's ﬁhe overall mutation rate may be '

“slower than previously reported and may vary at different stages of infection. There is no .
apparent association between HCV mutation rate and the clinical course of hepatitis C, but

more subjects need to be studied over longer intervals to better elucidate the effect of )
viral mutation on clinical outcome.
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Epidemiology of Hepatitis C Virus (HCV) Infection

Shamweel Ahmad Ph.D!, Sajad Ahmad Salati MRCS?, Essam H. Mattar Ph.D?,
Abdul Malik Hussain Al-Sabban M.B.B.S.* and Abubaker M. Hamad M.Sc*

Summary:
Hepatitis C virus (HCV) infection is a major global public health problem. Approximately 3
percent of the world's population is infected with the Hepatitis C virus (HCV) with the
highest prevalence rates noted in Africa and Asia and as many as 4 million new infections
occur annually. Incidence rates across the world fluctuate and are difficult to calculate
given the asymptomatic, often latent nature of the disease prior to clinical presentation.
Of those exposed to HCV, almost 85% of cases can become chronic and experience
serious long-term complications, such as hepatic cirrhosis or carcinoma. HCV infection is
recognized as the most common blood-borne infection in injection drug users (IDU). HCV
infection also increases the number of complications in persons who are co-infected with
HIV. This article reviews an overview of the prevalence, genotype data, transmission risk
and prevention.
Prevalence:
Since its discovery in 1989, hepatitis C virus (HCV) has been shown to be the causative
agent of most cases of parenteral non-A, nen-B hepatitis.! In patients with chronic HCV
HCV infection, especially those who have chronic active hepatitis with cirrhosis, the virus
has been directly linked to the development of hepatocellular carcinoma (HCC).?2 An
estimated 170 million people worldwide have hepatitis C virus (HCV) infection.>* (Table-
I). Although the virus is found throughout the world, the various genotypes of hepatitis C
are distributed differently.> The prevalence of HCV infection varies throughout the world,
with the highest number of infections reported in Egypt. The use of parenteral
antischistosomal therapy in Egypt is thought to have contributed to a prevalence of
antibodies against HCV in various regions ranging from 6 to 28 percent (mean 22 %).% In
the United States, 1.8 % of population is positive for HCV antibodies.”” ® Between Central
and South America, the estimated prevalence of HCV in 2001-2002 was 6.3 %.% In
Europe, gerieral prevalence of HCV is about 1 % but varies among the different countries.’
Prevalence rate of HCV antibody is high in Italy (3.2%),'° and low in Hungary (0.73%)."
The estimated prevalence in Australia has been reported as 2.3%.'> Rates of 1.6% in
Ethiopia and 0.9% in Kenya.!>!* have been reported. The prevalence rates of HCV, 0.49%
in Japan,’® 1% in China,**"’ 1.6% in Malaysia'® and 0.54% in Singapore'® have been
reported. In Thailand, the prevalence rates are (3.2%-5.6%).% Prevalence rate is 4.5% in
Pakistan,?! 1.8% in SaudiArabia? and 2.1% in Yemen.” In New Delhi, India the
prevalence rate is 1.85%.%* HCV infection Is expected to be even a great public health
problem in Egypt, where 10% - 20% of the general population is infected.?*"?®
Genotypes of HCV:
On the basis of phylogenetic analysis of nucleotide sequences, multiple genotypes and
subtypes of HCV have been identified. The complete HCV genome was determined by
Choo et af in 1991%°; After that several HCV isolates from different parts of the world were
obtained and sequenced. This led to the identification of several different types that may
differ from each other by as much as 33% over the whole viral genome. In 1994, at the
2nd international conference of HCV and related viruses, a consensus nomenclature
system was proposed that is to be used in future studies of HCV genotypes, subtypes and
quasispecies.>® (Table-II). According to this system, HCV is classified on the basis of the
similarity of nucleotide sequence into major genetic groups designated genotypes. HCV
genotypes are numbered (Arabic numerals) in the order of their discovery. The more
closely related HCV strains within some types are designated subtypes, which are
assigned lower case letters (in alphabetic order} in HCV genotypes are important

Shamweel et al. HCV www.physicians-academy.com Physicians Academy August 2010 vol4no 8



SOCIAL SECURITY

83

epidemiological markers and may alter the sensitivity and specificity of diagnostic assays
for detection of HCV. HCV genotyping in combination of other markers, such as
quantitative evaluation of HCV RNA may be beneficial in the management of chronic
hepatitis C infection and the selection of candidates for interferon treatment. Genotype 1
is less responsive to alpha-interferon therapy compared to genotypes 2 and 3. It is
therefore important to track the different genotypes of the HCV virus 3132
Epidemiologically and clinically 11 genotypes and more than 70 subtypes have been
identified. Substantial regional differences appear to exist in the distribution of HCV
genotypes.>® (Table-III). Genotype 1b is the most common genotype globally and is
principally transmitted through contaminated biood products. Although HCV genotypes 1,
2 and 3 appear to have a worldwide distribution, their relative prevalence varies from one
geographical area to another. Although the impact of HCV heterogeneity and genotypes
on day to day clinical management of chronic HCV infection has not been established, its
role as an epidemiological marker has been clearly shown. The exact role of genotypes in
the clinical presentation, progression of liver disease, outcome of HCV infection or
incidence of HCC are much less well understood than their role as an epidemiological
marker. The geographical distribution and diversity of HCV genotypes may provide clues
about the historical origin of HCV.>* The presence of numerous subtypes of each HCV
genotype in some regions of the world, such as Africa and Southeast Asla, may suggest
that HCV has been endemic for a long time. Conversely, the limited diversity of subtypes
observed in the United States and Europe could be related to the recent introduction of
these vituses from areas of endemic infection.

Transmission:

Risk factors associated with HCV infection include injection drug use (or intranasal if using

transplantation, receipt of tattoo from an unsanitary facility, vertical transmission in
pregnancy - and sexual or nosocomial exposure,>> ¥ rSexual transmission of the virus.
appears to be inefficient means, certainly less efficient than HIV-1; 3 whether this is due
to the low levels of the virus in genital fluids and tissues or to a lack of appropriate target
cells in the genital tract is not known.]Maternal fetal transmission occurs but is infrequent
an A asSociated with coinfection with HIV-1 in the mother.?®" % Co infection with HIV-
1 appears to increase the risk of both sexual and maternal fetal transmission of HCV.>® 4
Virus can be recovered from saliva of infected persons* and although chimpanzees have
been experimentally infected by the injection of saliva from HCV-infected persons,*’ casual
household contact and contact with the saliva of infected persons also appear to be very
inefficient modes of transmission.*® ** Nosocomial transmission has been documented,
such as from patient to patient by a colonoscope,* during dialysis,*® and during
surgery.*”*® Needle stick injuries in the health care setting continue to result in
nosocomial transmission of the virus. The rate of transmission after a needle stick injury,
involving known blood, to be ranged from 0% to 10% in various studies.>® *® A rough
estimate of the comparative risks of transmission through a needle stick injury is provided
by the rules of three: HBV is transmitted in 30% of exposures, HCV in 3%, and HIV-1 in
0.3%. These numbers are most likely influenced by the size of the inoculums, the size of
the needle and depth of inoculation.

Prevention:

There is no vaccine against HCV. Research is in progress but the high mutability of the
HCV genome complicates vaccine development. Lack of knowledge of any protective
immune response following HCV infection also impedes vaccine research. The value of
prophylactic immune globulin (IG) is not clear. ** *! Post exposure prophylaxes with IG are
not effective in preventing infection.
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In absence of a vaccine, all precautions to prevent infection of HCV should target
reduction of transmission of the virus. The only means of protection are the
implementation universal precautions and safe injection practices. Screening and
treatment of blood products is the only way to prevent transfusion associated cases.’>>3
Needle exchange programmes for injecting drug users may help to limit the spread of HCV
infection.> Prevention should target those at risk of acquiring the virus and should involve
providing education , risk reduction counseling, HCV screening and substance abuse
treatment. To date, screening the general population for HCV infection has been
controversial.
HCV carriers should be strongly discouraged from drinking alcohol because there is
evidence that acts as a cofactor in developing more severe liver injury. °% 5% ¢ Ppatients
who do not have serologic evidence of immunity to hepatitis A and B should be
vaccinated, 3 %° especially since infection with the hepatitis A virus in patients with
chronic HCV may result in a more severe infection than in patients without HCV.
Comprehensive strategy to prevent and control hepatitis C virus (HCV) infection and HCV-
related disease %9°5:
« Primary prevention activities include

- Screening and testing of blood, plasma, organ, tissue, and semen donors

- Virus inactivation of plasma-derived products

- Adequate sterilization of reusable material such as surgicat or dental instruments

- Risk-reduction counseling and services

- Implementation and maintenance of infection control practices

- Needle and syringe exchange programs
+ Secondary prevention activities include

- Identification, counseling, and testing of persons at risk

- Medical management of infected persons

* Professional and public education
¢ Surveillance and research to monitor disease trends and the effectiveness of

prevention activities and to develop improved prevention methods. Prevention of spread
of infection should be the main goal at the current time until cost effective therapies
become available.%?

Table I Global prevalence of HCV

WHO Region Total population Hepatitis C Infected population
(Millions) Prevalence rate % (Millions)

Africa 602 5.3 31.9

Americas 785 1.7 13.1

Eastern 466 4.6 21.3

Mediterranean

Europe 858 1.03 8.9

South-East Asia | 1500 2.15 32.3

Western Pacific 1600 3.8 62.2 -

Total 5811 3.1 169.7

Table II Common Terminology used in studies related to HCV genomic heterogeneity

| Terminology | Definition % Nucleotide
similarity”
Genotype Genetic heterogeneity among different HCV isolates | 65.7 — 68.9
Subtype Closely related isolates within each of the major 76.9 - 80.1
genotypes

Shamweel et al. HCV www.physicians-academy.com Physicians Academy August 2010 vol 4 no 8




85
Quasispecies | Complex of genetic variants within individual 90.8 - 99
isolates
* %Nucleotide similarity refers to the nucleotide sequence identities of the full length
sequences of the HCV genome,*
Table 111 Epidemioclogy of the HCV genotypes
HCV Geographical distribution | Clinical Significance
Genotypes”
Ia United States Most common genotypes in the United States.\
Northern Europe May have a more aggressive clinical course than other
genotypes and less likely to respond interferon
treatment,
Ib United States, Europe, Often transmitted by transfusion; may have a more
Japan aggressive clinical course than other genotypes and
higher incidence of HCC; associated with recurrent
hepatitis in patients with fiver transplants. Less likely to
respond interferon treatment.
2a, 2b Europe, Japan, North With genotype 3, excellent treatment responses
America
2c Northern Italy
3a India, Europe, United Associated with intravenous drug use; often associated
States with hepatic steatosis
4 North Africa, Middle East
5 South Africa
6 Hong Kong
7,8, 9 Vietham
10, 11 Indonesia

* There has been disagreement about the number of genotypes into which HCV isolates

should

be classified. Investigators have proposed that genotypes 7 through 11 should be

regarded as variants of the same group and classified as a single genotype, type 6. 3

References

1.

ad

® N puaw

10.
11,

12,

Kuo G, Choo QL, Alter HJ et al. An assay for circulating antibodies to a major etiologic virus of human non-A, non-8
hepatitis. Science 1989; 244:362-4,

Colombo M, Kuo G, Choo QL, et al. Prevalence of antibody to hepatitis C virus in Italian patients with hepatoceliular
carcinoma. Lancet 1989; 8670:1006-8.

WHO. Global prevalence of hepatitis A, B and C. Weekly Epidemiological Record, Vol. 77, 6, 2002.

WHO. Hepatitis C: global prevalence (Update). Weekly Epidemiological Record, Vol. 75, 3, 2000.

Thomas DL. Hepatitis C. Epidemiologic Quandaries. Clin Liver Dis 2001 Nov; 5{(4): 955-68,

Frank C, Mohamed MK, Strickland GT, et al. The role of parenteral antischistosomat therapy in the spread of hepatitis C
virus in Egypt. Lancet 2000;355:887-91.

Alter M3, Kruszon-Moran D, Nainan QV, et al, The prevalence of hepatitls € virus infection in the United States, 1988
through 1994. N Engl ] Med 1999;341:556-62.

Alter M], Margolis HS, Krawczynski K, et al. The natural history of community-acquired hepatitis C in the United States,
N Engl J Med 1992;327:1899-1905.

Touzet S, Kraemer L, Colin C, Pradat P, Lanoir D, Bailly F, Coppola RC, Sauleda S, Thursz MR, Tillmann H, Alberti A,
Braconier JH, Esteban JI, Hadziyannis SJ, Manns MP, Saracco G, Thomas HC, Trepo C. Epidemiology of hepatitis € virus
infection in seven Eurapean Union countries: a critical analysis of the literature. HENCORE Group (Hepatitis C European
Network for Cooperative Research). Eur J Gastroenterol Hepatol. 2000 ;12:667-78.

Bellentani S, Tiribelli C. The spectrum of liver disease in the general population: lesson from the Diohysos study. J
Hepatol, 2001 ;35:531-37.

Barna TK, Ozsvar Z, Szendrenyi V, Gal G. Hepatitis C virus antibody in the serum of blood: donors. Orvost Hetilap. 1996
;137:507-11.

Amin J, Gidding H, Gilbert G, Backhouse J, Kaldor J, Dore G, Burgess M. Hepatitis C prevalence - a nationwide
serosurvey, Commun Dis Intell, 2004 ; 28(4):517-21.

Shamweel et al. HCV www.physicians-academy.com Physicians Academy August 2010 vol 4 no 8




13,
14,

15,

16.

17.

18.
19,
20,
21,
22,
23,
24,
25,
26.
27.
28.
29,

30.
31,

32,
33.
34,
35,
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,

46,

47,

SOCIAL SECURITY

86

Frommel D, Tekle-Haimanot R, Berhe N, Ausse! L, Verdier M, Preux PM, Denis F. A survey of antibodies to hepatitis C
virus in Ethiopia. Am ] Trop Med Hyg. 1993; 49:435-39.

Ilako FM, McLigeyo SO, Riyat MS, Lule GN, Okoth FA, Kaptich D. The prevalence of hepatitis C virus antibodies in renal
patients, blood donors and patients with chronic liver disease in Kenya. East Afr Med J. 1995; 72:362-64.

Tanaka 1, Kumagai J, Katayama K, Korrilya Y, Mizui M,Yamanaka R, Suzuki K, Miyakawa Y, Yosfizawa H. Sexand age-
specific carriers of hepatitis B and C viruses in Japan estimated by the prevalence in the 3,485,748 first time blood
donors during 1995-2000. Intervirology. 2004; 47(1):32-40.

Wang Y, Tao QM, Zhao HY, Tsuda F, Nagayama R, Yamamoto K, Tanaka T, Tokita H, Okamoto H, Miyakawa Y. et al.
Hepatitls C virus RNA and antibodies among bicod donors in Beijing. I Hepatol. 1994; 21:634-40.

Zhang YY, Hansson BG, Widell A, Nordenfelt E. Hepatitis C virus antibodies and hepatitis C virus RNA in Chinese blood
donors determined by ELISA, recombinant immunoblot assay and polymerase chain reaction. APMIS. 1992; 100:851-
55.

Duraisamy G, Zuridah H, Ariffin MY. Prevalence of hepatitis C virus antibodies in blood donors in Malaysia. Med J Mal,
1993 ;48:313-16.

Kuperan P, Choon AT, Ding SH, Lee G. Prevalence of antibodies to hepatitis C virus in relation to surrogate markers in
a blood donor population in Singapore. Southeast Asian J Trop Med Pub Health. 1993;24(Suppl1):127-29.
Apichartpiyakul C, Apichartpiyakul N, Urwijitaroon Y, Gray 1, Natpratan C, Katayama Y, Fujii M, Hotta H.
Seroprevalence and subtype distribution of hepatitis C virus among blood donors and intravenous drug users in
northern/ northeastern Thailand. Jpn 3 Infect Dis. 1999;52:121-23.

Muhammad N, Jan MA. Frequency of Hepatitis C in Buner, NWFP. JCPSP, 2005;15(1):11-14.

Al-Faleh FZ, Ramia S, Arif M, Ayoola EA, al-Rashed RS, al-Jeffry M, Hossain A, el-Hazmi M. Profile of hepatitis C virus
and the possible modes of transmission of the virus in the Gizan area of Saudi Arabia: a community-based study. Ann
Trop Med Parasitol. 1995;89:431-37.

El Guneid AM, Gunaid AA, O'Neill AM, Zureikat NI, Coleman IC, Murray-Lyon IM. Prevalence of hepatitis B, C and D
virus markers in Yemeni patients with chronic liver disease. J Med Virol. 1993;40:330-33.

Panigrahl AK, Panda SK, Dixit RK, Rao KV, Acharya SK, Dasarathy S, Nanu A, Magnitude of hepatitis C virus infection
in India: prevalence in healthy blood donors, acute and chronic liver diseases. 3 Med Virol. 1997;51:167-74.

Kamel MA, Ghaffar YA, Wasef MA, Wright M, Clark LC, Miller FD. High HCV prevalence In Egyptian biood donors, Lancet
1992;340:427.

Abdel-Wahab MF, Zakarla S, Kamel M, et al. High seroprevalence of hepatitis C infection among risk groups in Egypt.
Am 3 Trop Med Hyg 1994;51: 563-7

Darwish MA, Raouf TA, Rushdy P, Constantine NT, Rso MR, Edeiman R. Risk factors associated with a high
seroprevalence of hepatitis C virus infection in Egyptian blood donors, Am J Trop Med Hyg 1993; 49:440-~7

Waked IA, Saleh SM, Moustafa MS, Raouf AA, Thomas DL, Strickland GT. High prevalence of hepatitis C in Egyptian
patients with chronic liver disease. Gut 1995; 37:105-7

Choo QL, Kuo G, Weiner Al et al. Isolation of a cDNA clone derived from a blood-borfte non-A, non-B viral hepatitis
genome. Science 1991; 244: 359-362.

Simmonds P, Alberti A, Alter H] et al, Letter, Hepatology 1994; 19: 1321-24,

Mohsen AH, Trent HCV study group. The epidemiology of hepatitis C in a UK health regional population of 5,12 million.
Gut. 2001 ;48:707-13.

Yamada G, Tanaka E, Miura T, Kiyosawa K, Yano M, Matsushima T, Tsubouchi H, Ishikawa K, Kohara M, Hino K. et al.
Epidemialogy of genotypes of hepatitis C virus in Japanese patients with type C chronic liver disease; a multi-institution
analysis, J Gastroentero! Hepatol, 1995 ;10:538- 45, -

Nizar N. Clinical Significance of Hepatitis C Virus Genotypes. Clin Microbiol Rev. 2000 April;13(2):223-35

Mondelti MU, Silini E. Clinical significance of hepatitis C virus genotypes. Journal of Hepatology, 1999, 31:65-70
Thomas DL, Factor SH, Kelen GD, Washington AS, Taylor E Jr, Quinn TC. Viral hepatitis in health care personnei at the
Johns Hopkins Hospital: the seroprevalence of and risk facters for hepatitis B virus and hepatitis C virus infection. Arch
Intern Med 1993;153:1705-12

Mitsui T, Iwano K, Masuko K, et al. Hepatitis C virus infection in medicat personnel after needlestick accident.
Hepatology 1992;16:1109-14.

Schreiber GB, Busch MP, Kleinman SH, Korelitz J). The risk of transfusion-transmitted viral Infections. N Engl J Med
1996;334:1685-90.

Wyld R, Robertson IR, Brettle RP, Melior 1, Prescott L, Simmonds P. Absence of hepatitis C virus transmission but
frequent transmission of HIV-1 from sexual contact with doubly-infected individuals. J Infect 1997,35:163-66.

Thomas DL, Villano SA, Riester KA, et al. Perinatal transmission of hepatitis C virus from human immunodeficiency
virus type i-infected mothers: Women and Infants Transmission Study. J Infect Dis 1998;177:1480-88.

Ohto H, Terazawa S, Sasaki N, et al, Transmission of hepatitis C virus from mothers to infants. N Engl J Med
1994,330:744-50.

Eyster ME, Alter HJ, Aledort LM, Quan S, Hatzakis A, Goedert 11. Heterosexual co-transmission of hepatitis C virus
(HCV) and human immunodeficiency virus (HIV). Ann Intern Med 1991;115:764-68.

Couzigou P, Richard L, Dumas F, Schouler L, Fleury H. Detection of HCV-RNA in saliva of patients with chronic hepatitis
C. Gut 1993;34:Supp!:559-560.

Abe K, Kurata T, Shikata T, Sugitani M, Oda T. Experitmental transmission of non-A, non-8 hepatitis by safiva. J Infect
Dis 1987;155:1078-79.

Sagnelli E, Gaeta GB, Felaco FM, et al. Hepatitis C virus infection in households of anti-HCV chronic carriers in Haly: a
mufticentre case-control study, Infection 1997; 25:346-49.

Bronowicki 3-P, Venard V, Botté C, et al, Patient-to-patient transmission of hepatitis C virus during colonoscopy. N Engt
J Med 1997; 337:237-40.

Katsoulidou A, Paraskevis D, Kalapothaki V, et al. Molecular epidemiology of a hepatitis C virus outbreak in a
haemodialysis unit: Multicentre Haemodialysis Cohort Study on Viral Hepatitis. Nephrol Dial Transplant 1999; 14:1188-
Esteban JI, Gomez J, Martell M, et al. Transmission of hepatitis C virus by a cardiac surgeon. N Engl J Med
1996;334:555-60.

Shamweel et al. HCV www.physicians-academy.com Physicians Academy August 2010 vol 4 no 8



1. J Med Virol. 1996 May:49(1):55-60.

‘Distribution of HCV genotypesiamong blood donors, patients with chronic liver
;*{'dlsease, hepatocéllular carcinoma, and patients on maintenance hemodialysislln iakf
Korea]

Lee DS, Sung YC, Whang YS.
Department of Clinical Pathology, Korea Cancer Center Hospital,_Seoul, Korea.

Hepatitis C virus (HCV) is a single-stranded RNA virus related to the
Flaviviridae family, and striking nucleotide sequence diversity has been reported
among HCV isolates from different geographic areas. To study the distribution HCV
genotypes among disease group in Korea, we subtyped HCV using the method of
Okamoto et al. [(1992a): Journal of General Virology 73:673-679] and the reverse
hybridization method (INNO-LiPA) on 138 patients who were HCV polymerase chain
reaction (PCR)-positive: 30 blood donors, 30 with hepatocellular carcinoma (HCC),
33 with chronic hepatitis, 15 with liver cirrhosis, and 30 patients on
maintenance hemodialysis in Korea. In 30 blood donors, HCV genotype 1b was most
dominant (80%), followed by genotype 2a (13.3%), and 2b (6.7%). In 30 HCC cases,
HCV genotype 1lb was less frequent (60%), compared to blood donors, followed by
genotype 2a (33.3%), and unclassified (6.7%). In 33 chronic hepatitis cases, HCV
genotype 1lb was also dominant (63.6%), followed by genotype 2a (30.3%), and la
(6.1%). In 15 patients with liver cirrhosis, HCV genotype 1b was also dominant
(60%), followed by genotype 2a (33.3%), and la (6.7%). In 30 patients on
maintenance hemodialysis, HCV genotype 1b was dominant (86.7%), followed by .
genotype 2a (13.3%).[In conclusion, among 138 HCV PCR-positive patients, type 1b | .
fwas the prevailing type (71%), followed by type 2a (23.9%), type la (2.1%), type
2b (1.5%), and unclassified (1.5%) in Korea.fThe prevalence Of type 1b in BTooa—t
donors (80%) was higher than in patients with liver disease (61.5%) and the
prevalence of type 1lb was the lowest in patients with HCC (60%).
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é%g; Hepatitis C virus genotypes in KoreEJaLg their relationship to clinical outcome
in type C chronic liver diseases. 1

Han CJ, Lee HS, Kim HS, Choe JH, Kim CY.

Department of Internal Medicine, Seoul National University College of Medicine,
Korea.

OBJECTIVES: The relationship between HCV genotype and the development of more
serious liver disease has not been clearly established. This study was to
investigate the distribution pattern of HCV genotypes in Korea and their
relationship to the viremic level and to progression of chronic liver disease.
METHODS: Study population was 217 patients with type C chronic liver disease.
They were divided into 4 groups; 83 patients with near-normal ALT (group 1), 64
patients with elevated ALT (group 2}, 20 patients with decompensated liver
cirrhosis {(group 3) and 50 patients with hepatocellular carcinoma {group 4). HCV
genotypes were determined by reverse transcription polymerase chain reaction
(RT-PCR) using mixed primer sets, and then the fidelity of genotyping was
confirmed by cloning and sequencing. HCV RNA concentration was measured by
quantitative competitive RT-PCR for 23 patients in group 2.
RESULTS: The genotypes could be determined in 166 (76%) out of 217 patleqa_J Type

é¥<rip and type 2a were predominantly occurring over the other types in somewhat ﬁ*{
similar frequency (45% and 51%, respectivelylﬁ The genotype distribution of type

1b and 2a among four different groups showed 42% and 542 in group 1, 49% and 45%

in group 2, 53% and 47% in group 3 and 41% and 57% in group 4; thus there was no

significant difference in genotype distribution among 4 different disease groups.

However, the viremia levels in patients with genotype 1b infection were

significantly higher than those with genotype 2a.

CONCLUSION: Genotype 2a infection is as prevalent as genotype 1b in Korea, and

genotype 2a infection may pose no less risk for progression of disease despite

lower replication level than genotype lb infection.
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Infection Control and Sterile Technique

Persons administering vaccines should follow necessary precautions to minimize risk for spreading dis-
ease. Hands should be washed with soap and water or cleansed with an alcohol-based waterless antisep-
tic hand rub between each patient contact. Gloves are not required when administering vaccinations,
unless persons administering vaccinations are likely to come into contact with potentially infectious body
fluids or have open lesions on their hands. Syringes and needles used for injections must be sterile and
disposable to minimize the risk of contamination. A separate needle and syringe should be used for each
injection. Changing needles between drawing vaccine from a vial and injecting it into a recipient is
unnecessary. Different vaccines should never be mixed in the same syringe unless specifically licensed for
such use.

Disposable needles and syringes should be discarded in labeled, puncture-proof containers to prevent
inadvertent needle-stick injury or reuse. Safety needles or needle-free injection devices also can reduce
the risk for injury and should be used whenever available (see Occupational Safety Regulations).

Recommended Routes of Injection and Needle Length

Routes of administration are recommended by the manufacturer for each immunobiologic. Deviation
from the recommended route of administration might reduce vaccine efficacy {53,54) or increase local
adverse reactions (55-57). Injectable immunobiologics should be administered where the likelihood of
local, neural, vascular, or tissue injury is limited. Vaccines containing adjuvants should be injected into
the muscle mass; when administered subcutaneously or intradermally, they can cause local irritation,
induration, skin discoloralion, inflammation, and granuloma formation.

Subcutaneous Injections

Subcutaneous injections usually are administered at a 43-degree angle into the thigh of infants aged <12
months and in the upper-outer triceps area of persons aged 212 months. Subcutaneous injections can be
administered into the upper-outer triceps area of an infant, if necessary. A 5/8-inch, 23-25-gauge needle
should be inserted into the subcutaneous tissue.

Intramuscular Injections

Intramuscular injections are administered at a 90-degree angle into the anterolateral aspect of the thigh or
the deltoid muscle of the upper arm. The buttock should not be used for administration of vaccines or
toxoids because of the potential risk of injury to the sciatic nerve (58). In addition, injection into the but-
tock has been associated with decreased immunogenicity of hepatitis B and rabies vaccines in adults, pre- -
sumably because of inadvertent subcutaneous injection or injection into deep fat tissue (53,59).
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For all intramuscular injections, the needle should be long enough to reach the muscle mass and prevent
vaccine from seeping into subcutaneous tissue, but not so long as to involve underlying nerves and blood
vessels or bone (54,60-62). Vaccinators should be familiar with the anatomy of the area into which they
are injecting vaccine. An individual decision on needle size and site of injection must be made for each
person on the basis of age, the volume of the material to be administered, the size of the muscle, and the
depth below the muscle surface into which the material is to be injected.

Although certain vaccination specialists advocate aspiration (i.e., the syringe plunger pulled back before
injection), no data exist to document the necessity for this procedure. If aspiration results in blood in the
needle hub, the needle should be withdrawn and a new site should be selected.

Infants (persons aged <12 months). Among the majority of infants, the anterolateral aspect of the thigh
provides the largest muscle mass and is therefore the recommended site for injection. For the majority of
infants, a 7/8-1-inch, 22-25-gauge needle is sufficient to penetrate muscle in the infant's thigh.

Toddlers and Older Childven (persons aged 212 months—18 years). The delioid muscle can be used if the
muscle mass is adequate. The needle size can range from 22 to 25 gauge and from 7/8 to 1% inches, on
the basis of the size of the muscle. For toddlers, the anterolateral thigh can be used, but the needle should
be longer, usually 1 inch.

Adults (persons aged >18 years). For adults, the deltoid muscle is recommended for routine intramuscu-
lar vaccinations. The anterolateral thigh can be used. The suggested needle size is 1-1V4 inches and 22-25
gauge.

Intradermal Injections

Intradermal injections are usually administered on the volar surface of the forearm. With the bevel facing
upwards, a 3/8-3/4-inch, 25-27-gauge needle can be inserted into the epidermis at an angle parallel to
the long axis of the forearm. The needle should be inserted so that the entire bevel penetrates the skin
and the injected solution raises a small bleb. Because of the small amounts of antigen used in intradermal
vaccinations, care must be taken not to inject the vaccine subcutaneously because it can result in a subop-
timal immunologic response.

Multiple Vaccinations

If 22 vaccine preparations are administered or if vaccine and an immune globulin preparation are admin-
istered simultaneously, each preparation should be administered at a different anatomic site. If 22 injec-
Hons must be administered in a single limb, the thigh is usually the preferred site because of the greater
muscle mass; the injections should be sufficiently separated G.e., 21 inch) so that any local reactions can
be differentiated (55,63). For older children and adults, the deltoid muscle can be used for multiple intra-
muscular injections, if necessary. The location of each injection should documented in the person’s med-
ical record.
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* Jet Injection

Jet injectors {JIs) are needle-free devices that drive liquid medication through a nozzle orifice, creating a
narrow stream under high pressure that penetrates skin to deliver a drug or vaccine into intradermal,
subcutaneous, or intramuscular Hssues (64,65). Increasing attention to JI technology as an alternative to
conventional needle injection has resulted from recent efforts to reduce the frequency of needle-stick
injuries to health-care workers (66) and to overcome the improper reuse and other drawbacks of needles
and syringes in economically developing countries (67-69). JIs have been reported safe and effective in
administering different live.and inactivated vaccines for viral and bacterial diseases (69). The inymune
responses generated are usually equivalent to, and occasionally greater than, those induced by needle
injection. However, local reactions or injury {e.g., redness, induration, pain, blood, and ecchymosis at the
injection site) can be more frequent for vaccines delivered by Jis compared with needle injection (65,69).
W

—

Certain JIs were developed for situations in which substantial numbers of persons must be vaccinated
rapidly, but personnel or supplies are insufficient to do so with conventional needle injection. Such high-
workload devices vaccinate consecutive patients from the same nozzle orifice, fluid pathway, and dose

chamber, which is refilled automatically from attached vials containing <50 doses each. Since the 1950s, *
these devices have been used extensively among military recruits and for mass vaccination campaigns

for disease control and eradication (64). An outbreak of hepatitis B among patients receiving injections
from a multiple-use-nozzle JI was documented (70,71), and subsequent laboratory, field, and animal
studies demonstrated that such devices could become contaminated with blood (69.72.73)

No U.5.-licensed, high-workload vaccination devices of unquestioned safety are available to vaccination
prooramsi Efforts are under way for the research and development of new high-workloa
_ posable-cartridge technology that avoids reuse of any unsterilized components having contact with the
* 'medication fluid pathway or patient’s blood. Until such devices become licensed and available, the use of
existing multiple-use—nozzle JIs should be limited \Use can be considered when the theoretical risk for

bloodborne disease transmission is outweighed by the benefits of rapid vaccination with limited person-
nel in responding fo serious disease threats (e.g., pandemic influenza or bioterrorism event), and by any
competing risks of iatrogenic or occupational infections resulting from conventional needles and
syringes. Before such emergency use of multiple-use-nozzle JIs, health-care workers should consult with
local, state, national, or international health agencies or organizations that have experience in their use.

@YE 1990s, a new generation of low-workload JIs were introducec_llwith disposable cartridges serving as
%k dose chambers and nozzle (69). With the/prowsmn of a new sterile cartridge for each patient and other
[coTrect use, these devices avoid the safety concerns described previously for multiple-use-nozzle devices. {
“They can be used in accordance with their labeling for intradermal, subcutaneous, or intramuscular
administration.

Methods for Alleviating Discomfort and Pain Associated with Vaccination

Comfort measures and distraction techniques (e.g., playing music or pretending to blow away the pain)
might help children cope with the discomfort associated with vaccination. Pretreatment (36-60 minutes
before injection) with 5% topical lidocaine-prilocaine emulsion (EMLA ® cream or disk [manufactured by
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AstraZeneca LP]) can decrease the pain of vaccination among infants by causing superficial anesthesia
{74,75). Preliminary evidence indicates that this cream does not interfere with the immune response to
MMR (76). Topical lidocaine-prilocaine emulsion should not be used on infants aged <12 months who are
receiving treatment with methemoglobin-inducing agents because of the possible development of methe-
moglobinemia (77). Acetaminophen has been used among children to reduce the discomfort and fever
associated with vaccination (78). However, acetaminophen can cause formation of methemoglobin and,
thus, might interact with lidocaine-prilocaine cream, if used concurrently (77). Ibuprofen or other
nonaspirin analgesic can be used, if necessary. Use of a topical refrigerant {vapacoolant) spray can reduce
the short-term pain associated with injections and can be as effective as lidocaine-prilocaine cream (79).
Administering sweet-tasting fluid orally immediately before injection can result in a calming or analgesic
effect among certain infants.

Nonstandard Vaccination Practices

Recommendations regarding route, site, and dosage of immunobiologics are derived from data from clin-
ical trials, from practical experience, and from theoretical considerations. ACIP strongly discourages vari-
ations from the recommended route, site, volume, or mumber of doses of any vaccine.

Variation from the recommended route and site can result in inadequate protection. The immunogenicity
of hepatitis B vaccine and rabies vaccine is substantialty lower when the gluteal rather than the deltoid
site is used for administration (53 59). Hepatitis B vaccine administered intradermally can result in a
lower seroconversion rate and final titer of hepatitis B surface antibody than when administered by the
deltoid intramuscular route (80,81). Doses of rabies vaccine administered in the gluteal site should not be
counted as valid doses and should be repeated. Hepatitis B vaccine administered by any route or site
other than intramuscularly in the anterolateral thigh or deltoid muscle should not be counted as valid
and should be repeated, unless serologic testing indicates that an adequate response has been achieved.

Live attenuated parenteral vaccines (e.g., MMR, varicella, or yellow fever) and certain inactivated vac-
cines (e.g., IPV, 23-valent pneumococcal polysaccharide, and anthrax) are recommended by the manufac-
turers to be administered by subcutaneous injection. Pneumococeal polysaccharide and IPV are approved
for either intramuscular or subcutaneous administration. Response to these vaccines probably will not be
affected if the vaccines are administered by the intramuscular rather then subcutaneous route. Repeating
doses of vaccine administered by the intramuscular route rather than by the subcutaneous route is
unnecessary.

Administering volumes smaller than those recommended (e.g., split doses) can result in inadequate pro-
tection. Using larger than the recommended dose can be hazardous because of excessive local or systemic
concentrations of antigens or other vaccine constituents. Using multiple reduced doses that together
equal a full immunizing dose or using smaller divided doses is not endorsed or recommended. Any vac-
cination using less than the standard dose should not be counted, and the person should be revaccinated
according to age, unless serologic testing indicates that an adequate response has been achieved.
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An outbreak of hepatitis B associated with jet injections in a weight reduction
clinic.

Canter J, Mackey K, Good LS, Roberto RR, Chin J, Bond WW, Alter MJ, Horan JM.

Division of Field Services, Centers for Disease Control, Atlanta, GA 30333.

From January 1984 through November 1985, 31 clinical cases of hepatitis B .
occurred among attendees of a weight reduction clinic (clinic l)ilﬁefore the { 22

onset of illness, each case-patient had received a series of injections of human
chorionic gonadotropin administered by jet injectors at clinic 1. inica
~Bmigtory, risk factor assessment, seroclogic evaluation, and review of clinic
injection records were obtained on 287 (84%) of 341 persons who had attended
clinic 1 in the first 6 months of 1985. Of this cohort, 21% (60/287) had evidence
of acute infection with hepatitis B virus {(either documented clinical cases or
antibody to hepatitis B core antigen, IgM positive)}. Of persons who had been
given human chorionic gonadotropin at the clinic during the period studied,'24ﬂ
)(57/239) of those receiving human chorionic gonadotropin only by jet injector[ i*é
;%‘ experienced acute hepatitis B virus infection.rﬁone of the 22 persons who had
received injections only by syringe experienced hepatitis B virus infection.
Stopping the use of the jet injectors on July 2, 1985, at clinic 1, was )
associated with the termination of this outbreak. This investigation demonstrated
§< that jet injectors can become contaminated with hepatitis B virus and then may be 5%5
vehicles for its transmission. \
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Preventing contamination between injections with multiple-use nozzle needle-free
injectors: a safety trial.

Kelly K, Loskutov A, Zehrung D, Puaa K, LaBarre P, Muller N, Guigiang W, Ding HG,
Hu D, Blackwelder WC.

PATH, 1455 NW Leary Way, Seattle, WA 98107, USA. kkelly@path.org

Multiple-use nozzle jet injectors (MUNJIs), a type of needle-free injector, use a
high-pressure stream to penetrate skin and deliver medicament. Concerns for their
potential to transmit blood borne pathogens led to development of a hybrid MUNJI
for use in mass immunizations. The HSI-500, referred to here as a protector cap
needle-free injector (PCNFI), utilizes a disposable cap as a shield between the
reusable injector nozzle and the skin to reduce the risk of contamination. This
study aimed to determine the presence of hepatitis B virus (HBV) contamination in
post-injection ("next person") samples immediately following injection in
HBV-carrier adults. Tolerability and pain were also assessedzjfﬁe study ended |
ﬁ*({early because the PCNFI failed to prevent contamination in the first batch tested '

{8.2% failure rate).|The injections were very well tolerated, with most Followed
by no bleeding (81.2%) or mild bleeding (7.8%). 55.2% of participants experienced
no pain while 42.3% experienced mild pain following injection.

PMID: 18272265 [PubMed ~ indexed for MEDLINE]
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A model to assess the infection potential of jet injectors used in mass
immunisation.

Hoffman PN, Abuknesha RA, Andrews NJ, Samuel D, Lloyd JS.

Laboratory of Hospital Infection, Central Public Health Laboratory, 61 Colindale
Avenue, London NW9 5HT, UK. phoffman@phls.org.uk

Jet injectors are needleless injectors that penetrate skin with high-pressure
fluid. They have potential advantages over needles and syringes in mass
immunisation programs, but concerns over their capacity to transfer blood-borne
viruses have been a barrier to acceptance. Hepatitis B infection can transmit in
10 pl of blood; detection of such low volumes presents severe difficulties to
such assessments. A model to assess jet injector safety was developed using
injection of an inert buffer into calves and assaying the next injector
discharge, representing the next dose of vaccine, for blood using a highly
sensitive ELISA. Four injectors were tested: two with reusable heads and direct
skin contact, one with single-use injector heads and one where the injector head
discharged at a distance from the skig;lAll injectors tested transmitted
[Eignificant (over 10 pl) volumes of blood; the volumes and frequency of SLQ;
contamination varied with injector. The source of the contamination was 121
consistent with contamination by efflux of injected fluid and blood from the
pressurised pocket in tissue that is formed during injection.| This insight should
inform the design of sate Jer Imjectorss -
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