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INTRODUCTION

Abstract

Introduction: In several studies of factors associated with the spread of hepatitis C, tattooing has gained
importance. Studies that link tattooing with a risk of hepatitis C have not controlled for conditions under which
it was done nor considered biosecurity measures. This makes it difficult to establish a causal relationship.
Objective: This study assessed the seroprevalence of hepatitis C in adult patients who were tattooed within
the last two years in the department of Risaralda, Colombia. Materials and Methods: This is a cross-sectional
study of a convenience sample of 65 individuals with one or more tattoos that had been done 8 weeks to 2
years prior to the study and who had no other risk factors for hepatitis C. A rapid antibody immunochromato-
graphy test was used. Results: Out of 86 subjects, 57 met the selection criteria. The rapid hepatitis C antibody
test was negative for all participants. Most were women (59.6%), their average age was 25 years, 30 were
university students, 46 came from Pereira, and 40 were from economic stratum 3 or higher. Forty-six had had
only one tattoo session. Most had two to three tattoos. Fifty-two had been done in authorized establishments.
Fifty participants reported that their tattoo artists met biosafety standards. Conclusion: Tattoos made under
biosafety conditions in authorized establishments do not seem to increase the risk of hepatitis C infections in
people without other risk factors, especially when there have only been a few sessions. Additional studies are
required to confirm this hypothesis.
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tracting the infection due to tattoos in the city of Risaralda

and the whole country of Colombia are unknown.

Several studies have tried to evaluate whether tattoos are a
risk factor for the spread of the hepatitis C virus (HCV).
(1-17) In Colombia there have been only two studies of
these risks. One, conducted in two Atlantic Coast cities,
found that tattoos were associated with higher prevalences
of HCV but those differences were not statistically signifi-
cant. (18). Another, in the city of Cali, found that 6.07% of
HCYV patients had tattoos. (19) To date, the risks of con-

MATERIALS AND METHODS

Type of study

This cross-sectional study was conducted with a conve-
nience sample of 65 adult individuals who had one or more
tattoos done, regardless of the technique used, in a period
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of more than 8 weeks but less than 2 years at the time of
the interview. People with other risk factors for hepatitis
C including transfusions, health workers, piercings, acu-
puncture were excluded. After receiving informed consent
and verification of the inclusion and exclusion criteria, a
capillary blood sample was taken from each participant.
Samples were taken by puncturing the contralateral index
finger of the dominant hand for the application of HCV
Ab Plus Rapid Test from CTK Biotech, Inc.. This immu-
nochromatographic assay has a sensitivity of 99% and spe-
cificity of 99.5% with respect to the Abbott EIA reference
test recommended by the World Health Organization
(WHO). (20)

The authors performed a detailed physical examination
and took detailed medical histories including patients’
ages, sexes, races, ethnicities, occupations, places of ori-
gin, levels of education, socioeconomic statuses, evidence
of liver manifestations including any known liver disease
or cirrhosis and clinical stigmata of liver cirrhosis, extra-
hepatic histories of hypothyroidism, diabetes mellitus,
cryoglobulinemia, idiopathic thrombocytopenic purpura,
glomerulonephritis or chronic kidney disease, cutaneous
porphyria, lichen planus red, erythema nodosum, erythema
multiforme, malakoplakia, Behcet’s syndrome, urticaria,
necrotizing cutaneous vasculitis, psoriasis, Sjogren’s syn-
drome, corneal ulcers, uveitis, polyarteritis nodosa as well
as conditions related to the process and characteristics of
the tattooing including type of totoo establishment, num-
ber of tattoos , tattoo location, compliance with biosafety
norms by tattoo artists, verification of the type of needle
used, verification of the type of ink used, ink color, number
of sessions and tattooing technique.

The results were delivered to the participants 15 minutes
after the test was conducted by means of a verbal and writ-
ten report. Participants were given post-test advice.

Ethical Considerations

The study had the approval of the bioethics committee of
the Universidad Tecnoldgica de Pereirawhich evaluated the
questionnaire supplied to the participants. The study was
conducted following good clinical practice and the 2005
version of the Declaration of Helsinki. The tests were dona-
ted by Bristol-Myers-Squibb, but that company had no part
in the design, conduct or analysis of this study. None of the
authors had conflicts of interest to declare.

RESULTS

Of the 86 eligible subjects evaluated, 57 met the inclusion
criteria. Twenty-nine were excluded because they had other
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risk factors for hepatitis C infection. There were three pro-
tocol deviations of participants who withheld information
during selection: one was a health worker, one was promis-
cuous, and one had undergone acupuncture. Nevertheless,
all were included in the analysis since these conditions did
not modify the results.

All participants had negative results from the rapid hepa-
titis C antibody test. The majority were female (59.6%),
participants average age was 25, thirty were university stu-
dents, forty-six came from the city of Pereira, and 40 were
from economic stratum 3 or higher (Table 1).

Table 1. Patients’ Sociodemographic Characteristics

Variable N =57
Sex
- Male 23 (40,3 %)
- Female 34 (59,7 %)
Age 253+ 7,7
Race
- Mixed race 56 (98,2 %)

- Afro-descendant 1(1,8 %)

Occupation

- Student 32 (56,2 %)
- Employee 15 (26,3 %)
- Independent 8 (14,0 %)
- Unemployed 2 (3,5 %)
Level of Education

- High school 9 (15,8 %)
- College student 30 (52,6 %)
- Technical 3(5,3 %)

- Technology 4(7,0 %)

- Undergraduate 11(19,3 %)
Socioeconomic stratum*

-1 1(1,8 %)
-2 16 (28,1 %)
-3 22 (38,6 %)
-4 11 (19,3 %)
-5 4(7,0 %)
-6 3 (5,2 %)

*Translator’s note: Colombia has a system of subsidies based on
geographical zones roughly defined by income and wealth. Stratum one
is the poorest, and stratum 6 is the richest.

Characteristics of tattoos are shown in Table 2. We found
that most of the subjects had two or three tattoos: 14 were
on the thorax, 25 were on various parts of the body, and 23
were black. Fifty-two tattoos were done in licensed establis-
hments. Fifty participants reported that their tattoo artists
complied with biosafety standards, 55 reported that a new
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needle was used, 40 indicated that the ink was new, and 46
had the tattoo done in a single session.

Table 2. Tattoo Characteristics

Variable N =57
Number of tattoos 319+£273
Tattoo location
- Neck 2 (3,5 %)
- Forearm 8 (14,0 %)
- Arm 8 (14,0 %)
- Chest 14 (24,6 %)
- Leg 9 (15,8 %)
- Foot 1(1,8 %)
- Multiple 15 (26,3 %)
Tattoo color
- Black 23 (40,3 %)
- Color 15 (26,3 %)
- Multicolored 19 (33,4 %)

Type of Tattoo Establishment

- Clandestine 5 (8,8 %)

- Authorized 52 (91,2 %)
Biosecurity compliance

- No 7 (12,3 %)
- Yes 50 (87,7 %)

Type of needle used:

- Unknown 2 (3,5 %)

- New 55 (96,5 %)
Type of ink used

- Unknown 15 (26,3 %)
- New 40 (70,2 %)
- Reused 2 (3,5 %)
Number of tattoo sessions

-1 46 (80,7 %)
-2 2 (3,5 %)

- 3 or more 9 (15,8 %)
DISCUSSION

The use of tattoos has recently gained relevance in various
studies attempting to determine risk factors associated with
HCYV infections. (1,2, 7, 18, 19, 21-24) People with more
than one tattoo have significantly great risks of contracting
HCYV infections than those with only one tattoo (Odds
ratio [OR]: 5.17; 95% confidence interval [CI]: 3.75 to
7.11; p <0.001). (23) The size of the tattoo and the colors
yellow, orange, red and white are also risk factors. White ink
has a relative risk (RR) of 14.3 (95% CI: 5.7 to 35.8). (10)
However, many of the studies in which the risk of hepatitis

C has been linked to tattoos have not controlled for varia-
bles such as exposure to other risk factors, tattoo location,
and biosafety conditions of the tattoo parlor. (19,22)

One study that included 626 people with tattoos that used
multivariate analysis of attributable risk found a risk of HCV
infection (41%) more than twice that of intravenous drug use
(17%) and higher than that of other risk factors such as drin-
king beer in excess or being a male health care worker. (10)

In Colombia there have been only two studies of risk
factors associated with HCV infections. One, conducted
in two cities on the Atlantic Coast, found a non-significant
increase in the prevalence of HCV infections. (18) In
addition, a descriptive study in the city of Cali found that
6.07% of patients with HCV infections had a tattoo in their
medical history. (19) However, it did not specify whether
patients had additional risk factors nor did it evaluate the
type of tattoo establishments or their biosafety conditions,
conclusions in these regards cannot be drawn.

‘We conducted this study among adults from Risaralda who
had no other risk factors associated with HCV infections.
Tattoos had been performed under optimal biosafety condi-
tions defined as a tattooist using new needles and ink on each
person in authorized establishments and in a small number
of sessions (3 on average). Under these conditions, tattooing
does not seem to represent a risk factor for transmission of
hepatitis C. Larger studies are required at the national level
to confirm this hypothesis. This is the first study in Colombia
that evaluates the association of tattoos with hepatitis C in
the population without other associated risk factors.

This study has limitations regarding the size of the sample,
because it is not statistically representative of the population
of Risaralda, and its design does not allow statistical associa-
tions. Although the antibody test used has high sensitivity,
it is not the one recommended by the WHO. Also, the pos-
sibility of false negatives due to the immunological window
period is not ruled out. Nevertheless, the restriction of the
study sample to people who had the last tattoo done at least
8 weeks before testing reduces this possible bias.

Acknowledgments

The authors thank Bristol-Myers-Squibb for its contribu-
tion of the diagnostic tests used in conducting the study.
We also thank Dr. José William Martinez for his advice on
construction of the study.

Sources of Financial Support

Bristol-Myers-Squibb provided the rapid hepatitis C anti-
body tests used to test our subjects.

Seroprevalence of hepatitis C in a group of patients tattooed within the last 2 years: A cross-sectional study in Risaralda, Colombia 181



REFERENCES

1.

10.

11.

182

Tohme RA, Holmberg SD. Transmission of Hepatitis C
Virus Infection Through Tattooing and Piercing: A Critical
Review. Clin Infect Dis. 2012;54(8):1167-78.
https://doi.org/10.1093/cid/cir991

Teles SA, Gir E, Martins RMB, dos Santos Carneiro MA,
de Matos MA, Caetano KAA. Emergent predictors of hepa-
titis C infection among non-injection drug users. ] Infect
Public Health. 2018;11(4):526-9.
https://doi.org/10.1016/j.jiph.2017.10.008

Nishioka S de A, Gyorkos TW. Tattoos as risk factors

for transfusion-transmitted diseases. Int J Infect Dis.
2001;5(1):27-34.
https://doi.org/lO.1016/51201—9712(01)90045—1

Pérez CM, Sudrez E, Torres EA, Roméan K, Colén V.
Seroprevalence of hepatitis C virus and associated risk
behaviours: a population-based study in San Juan, Puerto
Rico. Int ] Epidemiol. 2005;34(3):593-9.
https://doi.org/10.1093/ije/dyi059

Hellard ME, Hocking JS, Crofts N. The prevalence and the
risk behaviours associated with the transmission of hepa-
titis C virus in Australian correctional facilities. Epidemiol
Infect. 2004;132(3):409-1S.
https://doi.org/10.1017/s0950268803001882
Pefia-Orellana M, Herndndez-Viver A, Caraballo-Correa
G, Albizu-Garcia CE. Prevalence of HCV Risk Behaviors
Among Prison Inmates: Tattooing and Injection Drug Use.
J Health Care Poor Underserved. 2011;22(3):962-82.
https://doi.org/10.1353/hpu.2011.0084

Jafari S, Copes R, Baharlou S, Etminan M, Buxton J.
Tattooing and the risk of transmission of hepatitis C:

a systematic review and meta-analysis. Int J Infect Dis.
2010;14(11):e928-40.
https://doi.org/10.1016/j.jid.2010.03.019

Silverman AL, Sekhon J§S, Saginaw SJ, Wiedbrauk D,
Balasubramaniam M, Gordon SC. Tattoo application is not
associated with an increased risk for chronic viral hepatitis.
Am J Gastroenterol. 2000;95(5):1312-5.
https://doi.org/10.1111/j.1572-0241.2000.02031.x

Roy E, Haley N, Leclerc P, Boivin JF, Cédras L, Vincelette
J. Risk factors for hepatitis C virus infection among street
youths. CMAJ. 2001;165(5):557-60.

Disponible en: http://pesquisa.bvsalud.org/portal /resou-
rce/pt/mdl-11563207

Haley RW, Fischer RP. Commercial tattooing as a poten-
tially important source of hepatitis C infection. Clinical
epidemiology of 626 consecutive patients unaware of
their hepatitis C serologic status. Medicine (Baltimore).
2001;80(2):134-51.
https://doi.org/10.1097/00005792-200103000-00006
Delarocque-Astagneau E, Pillonel J, de Valk H, Perra A,
Laperche S, Desenclos J-C. Les modes de transmission du
virus de I'hépatite C: approches méthodologiques. Rev
Epidemiol Sante Publique. 2006;54 Spec No 1:155-1S14.
Disponible en: https://www.sciencedirect.com/science/
article/pii/S039876200676758X via%3Dihub

Rev Colomb Gastroenterol. 2020;35(2)

13.

14.

1S.

16.

17.

18.

19.

20.

21.

. Kvitko DT, Bastos GAN, Pinto MEB. Prevalence of risk

factors for hepatitis C and associated factors: a population-
based study in southern Brazil. Arq Gastroenterol.
2013;50(2):117-22.
https://doi.org/10.1590/s0004-28032013000200020
Sohn HS, Kim JR, Ryu SY, Lee Y], Lee MJ, Min HJ, Lee

J, Choi HY, Song Y], Ki M. Risk Factors for Hepatitis C
Virus (HCV) Infection in Areas with a High Prevalence

of HCV in the Republic of Korea in 2013. Gut Liver.
2016;10(1):126-32.

https://doi.org/10.5009/gnl14403

Nishioka S de A, Gyorkos TW, Joseph L, Collet JP,
Maclean JD. Tattooing and risk for transfusion-transmitted
diseases: the role of the type, number and design of the
tattoos, and the conditions in which they were performed.
Epidemiol Infect. 2002;128(1):63-71.
https://doi.org/10.1017/s0950268801006094

Kim JY, Cho J, Hwang SH, Kil H, Bae SH, Kim YS§, et al.
Behavioral and Healthcare-Associated Risk Factors for
Chronic Hepatitis C Virus Infection in Korea. ] Korean
Med Sci. 2012;27(11): 1371-7.
https://doi.org/10.3346/jkms.2012.27.11.1371

Urbanus AT, van den Hoek A, Boonstra A, van Houdt R,
de Bruijn L], Heijman T, et al. People with Multiple Tattoos
and/or Piercings Are Not at Increased Risk for HBV or
HCV in The Netherlands. Paul RE, editor. PLoS One.
2011;6(9):e24736.
https://doi.org/10.1371/journal.pone.0024736

Souto FJD, Fontes CJF, Pignati LT, Pagliarini MES,
Menezes V da M, Martinelli A de LC, Figueiredo JF,
Donadi EA, Passos AD. Risk factors for hepatitis C virus
infection in Inland Brazil: An analysis of pooled epidemio-
logical sectional studies. ] Med Virol. 2012;84(5):756-62.
https://doi.org/10.1002/jmv.23256

Yepes I de J, Lince B, Caez C, De Vuono G. Factores de
riesgo para la infeccion por el virus de la hepatitis C en la
Costa Caribe colombiana: un estudio de casos y controles.
Biomédica. 2016;36(4):564-71.
https://doi.org/10.7705/biomedicav36i4.3105

Rojas CA, Tobén A, Sepulveda M, Rojas N, Jiménez

D. Hepatitis C: una aproximacion clinica y epidemio-
légica en Cali, Colombia. Rev Colomb Gastroenterol.
2018;33(4):379-85.

Disponible en: http://dx.doi.org/10.22516/25007440.222
CTK Biotech I. ad-bio HCV Ab Plus Combo Rapid Test en
Casete (Suero/Plasma/Sangre Total).

Disponible en: http://www.annardx.com/productos/
images/productos/diagnostica/pruebas-rapidas/ad0024c-
hcv-ab-plus-combo-rev-bpdf.pdf

HCV Guidance: Recommendations for Testing, Managing,
and Treating Hepatitis C. Welcome and Methods. AASLD-
IDSA; 2018.

Disponible en: https://www.hcvguidelines.org/sites/
default/files/full-guidance-pdf/200206_HCVGuidance_
November 06 2019 a.pdf

Original articles



22.

23.

Haley RW, Fischer RP. The tattooing paradox: are studies
of acute hepatitis adequate to identify routes of transmis-

sion of subclinical hepatitis C infection? Arch Intern Med.

2003;163(9):1095-8.
https://doi.org/10.1001/archinte.163.9.1095
Carney K, Dhalla S, Aytaman A, Tenner CT, Francois
F. Association of tattooing and hepatitis C virus infec-
tion: a multicenter case-control study. Hepatology.

24.

2013;57(6):2117-2123.
https://doi.org/10.1002/hep.26245

Guia de Practica Clinica para la tamizacion, diagnostico

y tratamiento de personas con infeccién por el virus de la
hepatitis C. Bogotd D. C.: Ministerio de Salud y Proteccion
Social, Instituto de Evaluacion Tecnoldgica en Salud; 2016.
Disponible en: http://gpc.minsalud.gov.co/gpc_sites/
Repositorio/Otros_conv/GPC_hepatitis/GPC_Hep_C.pdf

Seroprevalence of hepatitis C in a group of patients tattooed within the last 2 years: A cross-sectional study in Risaralda, Colombia 183



