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Strong Association between Tattoos and Hepatttls C Virus Infection: A -
Multicenter Study of 3,871 Patients

E. 1. BinP; 5. Dhallal; C. T. Tenner?; A. Ajftaman ; N. B, Shukla®; G. Villanueva®;

G. Punla®; C. Patterson®; J. Comas®
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Background: Although m]ectioﬁ drug use and blood transfuslons prior to 1992 are
" well-accepted risk factors for hepatitis C virus (HCV) infection; the evidence for
-“tattoos as'a risk; factor for HCV is conflicting, Further‘more, several prior studles
that have evaluated tattogs as ‘a risk factor for HCV. infectuon werea potentially
. confounded by injéction drug use, The aim of thas Study was to determiné the
.association between tattoos and HOV infection‘ina large poputatlon of. patients
without traditional risk factors for HCV infection.. . - "
Methods: Patients with chronic HCV infection (HCV RNA positive} and controls
- (HCV-antibody negative) complated a detailed questionnafre at'the time of their
* scheduled visit to the outpatient primary care of GI dlifiic at 3 study sites. Dita
‘collected inclided patient demographics and-information on HCV risk factors. .
Results: A total of 3,871 patients were enrolled,. includlng 1,930 with chronlc HCV'
infection and.1,941 HCV negative controls. Theré were no differences in the mean
age (55.2 £ 9.0 vs. 55.6 £ 11.3 years, p :0.34) or the proportion who were.
male (80.3%vs. 81.4%, p = 0.39) betiweeiy HCV-infected: ‘patients and controls.
However, HCV positive patients were more - Ilkely to be. racia!/ethnic minorities .. -
. (78 5% vs: 56.5%, p <0.001). As-expected, injection- drug use (65. 9% vs. 17, 8%

" ‘p’< 0.001) and biood transfusions’ prior to' 1992 (22.3% vi. 11.1%, p-<0. 001)
were more commen in. HCV-infected. patients than In control subjects. Patients with
HCV infection were significantly more likely to have had dne or more tattoos .
(35.2% Vs, 12.5%; OR = 3.81; 95% CI, 3.24 - 4.49,,p <0.001) and this
,remained highly’ significant a&er adjustment for age, sex;.and racefethnicity (OR:'=
4,57;.95% Cl, 3.83 - 5.45; p. <0.001). After excluding all, patients with a-history-

" of ever injectlng drugs and. those who have had-a blood transfusion prior to-1992,
-a tatal. of 1,887 subjects remained for analysis (466 HCV positive and 1,421 -
controls); Among these 1,887 patients without traditional risk-factors for HEV.
infattion; we' found that HCV positive patients were still signiﬁcantly more likely to
have a history of tattoos (34.1% vs. 11.9%; OR'= 3.84; 95% CI,:2,99 — 4,93; p'
<0.,001) :and this remained highly statistically significant after adjusl:ment for age, :
sex, and: race/ethmcity (OR = 4.47;°95% CI, 3.42 - 5.83; p <0.001). - :
Conclusions: Tattoos are strongly associated with. HCV infection, even. among
those without traditionat HCV risk Factors such as injection ‘drug use and- blood -
transfusnons All patients with tattoos should ‘be offered HCN testlng. ' :
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Molecular Epidemiology of a Hepatitis C Virus
Outbreak in a Hemodialysis Unit in Italy

Enea Spada,l* Isabella Abbate,? Elvia Sicurezza,® Andrea Marla.no * Vincenza Parla,
Sebastiano Rmnone, Mario Cuccia,® Maria Rosaria Capoblanchl and Alfonso Mele?

IIstztuto Superwre di Senitd, National Centre of Epidemiology, Surveillance and Health Promotion, Rome, Italy
Istituto Nazionale di Malattie Infettive Lazzaro Spallanzani, Laboratory of Virology, Rome, Raly .
3Azienda Ospedaliera Universitaria, Vittorio Emanuele IT, Ferrarotto S. Bambino,
Unitd Operativa di Nefrologia-Dialisi, Catania, Italy
“Istituto Nazionale di Malattie Infettive Lazzaro Spallanzani, Clinical Research Department, Rome, Italy
% Azienda Unitd Saniteria Locale 3 Catania, Dipartimento di Prevenzione,
Servizio Epidemiologic e Prevenzione, Catania, Italy

Hemodialysis patients are at increased risk of
hepatitis C virus {HCV) infection. The aim of
this study was to investigate a HCV outbreak

in a hemodialysis unit using epidemiological

and molecular methods. Between April 2003
and October 2003, anti-HCV seronconversion
was detected in four patients attending the
unit. These cases were added to 10 patients
already anti-HCV positive upon admission in the
unit. All 14 anti-HCV patients were tested for
HCV RNA and HCV genotype. NS5B and HVR1/
E2 genomic regions were amplified and
sequenced in all HCV RNA positive patients and
phylogenetic analysis was performed. Further-
more, clinical-epidemiological records obtained
from all patients were examined. All four patients
newly infected harbored genotype 2¢. Genotype
2¢ was also detected in 2 of 10 patients already
anti-HCV positive upon admission. Phylogenetic
analysis showed that all newly HCV infected
patients harbored very closely related viral iso-
lates that clustered together with the 2c isolate
found in one of the two 2c chronic infected
patients. All HCV-2¢ infected patients had no
other risk factors except hemodialysis. Three of
four newly HCV-2¢ infected patients and the
one HCV-2¢ chronically infected involved in
the outbreak received dialysis on the same day
and same shift but used different machines.
The remaining HCV-2¢ newly infected patient
and one of the above cited three received
dialysis on the same day during different shifts
but used the same machine. The outbreak
was probably due to breaks of infection con-
trol procedures although a related-machine
transmission cannot be excluded in one of
the cases. J. Med. Virol. 80:261-267, 2008.

© 2007 Wiley-Liss, Ine.

© 2007 WILEY-LISS, INC.

EKEY WORDS: epidemiological investigation;
genotype; hemodialysis; hepa-
titis C virus; nosocomial infec-

tion; phylogenetic analysis

~ INTRODUCTION

Patients on hemodialysis are recognized as a group at
increased risk of infection with hepatitis C virus (HCV}.
The prevalence and incidence of HCV infection among
patients receiving hemodialysis varies widely between
countries and also within the same country [Fabrizi
et al., 2002]. In Jtaly, the prevalence of HCV among
hemeodialysis patients ranges between 10% and 50%,
and the incidence is around 12 cases per 100 person-
years [Petrosillo et al., 2001; Di Napoli et al., 2008).

The risk of HCV transmission by blood transfusion
to patients receiving hemodialysis has been consider-
ably reduced since screening of blood donors for
HCV antibodies (anti-HCV) was introduced and re-
combinant erythropoietin for treatment of anemia
became available [Di Napoli et al., 2006]. However,
HCV transmission in hemodialysis units still occurs,
and occasionally it is responsible for large outbreaks
[Le Pogam et al., 1998; Delarvocque-Astagneaun et al.,
2002; Fabrizi et al, 2002; Kokubo et al, 2002;
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