
395

PRHSJ Vol. 26 No. 4
December, 2007

Hepatitis C in Puerto Rico
Pérez C.  M., et al.

Hepatitis C in Puerto Rico: a time for public health action

CYNTHIA  M.  PÉREZ,  Ph D*;  CARMEN  ALBIZU,  MD†;  MARISOL  PEÑA,  Ed Dc†;
ESTHER  A  TORRES, MD‡;  JUAN  C.  REYES,  Ed D**;  HÉCTOR  COLÓN,  Ph D†;  ANA  P.  ORTIZ,  Ph D*§;
ERICK  SUÁREZ,  Ph D*.

*Department of Biostatistics and Epidemiology, †Department of Health Services
Administration, Graduate School of Public Health; ‡Department of Medicine,
School of Medicine, Medical Sciences Campus, University of Puerto Rico, San
Juan, Puerto Rico.  **Center for Addiction Studies, Universidad Central del
Caribe, Bayamón, Puerto Rico. §Division of Cancer Control and Population
Sciences, UPR Comprehensive Cancer Center.

Address correspondence to: Cynthia M. Pérez, Ph D, Department of Biostatistics
and Epidemiology, Graduate School of Public Health, Medical Sciences Campus,
University of Puerto Rico, PO Box 365067, San Juan, PR 00936-5067.  Phone:
787-758-2525 extension 1470; Fax: 787-764-5831; email: cperez@rcm.upr.edu.

Studies investigating the seroprevalence of HCV
infection have been carried out in diverse populations,
showing an estimated worldwide prevalence of 3%.  A
seroprevalence survey conducted among randomly
selected non-institutionalized adults aged 21-64 years
in San Juan, Puerto Rico in 2001-2002 revealed that
6.3% were positive for HCV antibodies.  These data
suggest that Puerto Ricans are burdened with a
significantly greater prevalence of HCV infection
compared to the general United States population aged
20-69 years (0.9%-4.3%).  This article illustrates data
from different sources that taken together establish the
need to start addressing HCV infection in Puerto Rico
with prompt and decisive public health actions.  Some

of these include (1) establish hepatitis C prevention as a
priority for state and municipal public health
authorities, (2) raise awareness and educate target
populations about HCV transmission and prevention,
(3) increase clinician awareness of the HCV reporting
system and the epidemiology and management of
hepatitis C, (4) increase availability of diagnosis and
treatment facilities, (5) increase access to effective drug
treatment services, and (6) develop appropriate control
measures to help reduce continued transmission in
correctional settings.

 Key words: Hepatitis C, Injection drug use, HIV,
Public health actions.

Studies investigating the seroprevalence of hepatitis
C virus (HCV) infection have been carried out in
diverse populations, showing an estimated

worldwide prevalence of 3% and a marked geographical
variation, mainly attributed to the frequency and extent of
its risk factors (1-2).  A seroprevalence survey of HCV
infection conducted in 2001-2002 among randomly
selected adults aged 21 to 64 years residing in San Juan,
Puerto Rico revealed that 6.3% (95% CI: 3.6%-10.9%) of
individuals were positive for HCV antibodies (anti-HCV)
(3).  A significant (p<0.05) higher prevalence was observed
among subjects with the following characteristics: age 30-
49 years, male sex, 12 or fewer years of education, no
health insurance coverage, lifetime heroin use, lifetime
cocaine use, tattooing practices, history of imprisonment,

and self-reported histories of hepatitis B virus infection
and HIV/AIDS (Figure 1).  Multivariate logistic regression
revealed that tattooing practice (POR=8.9; 95% CI: 1.7-
44.7), lifetime cocaine use (POR=5.5; 95% CI: 2.2-13.5),
blood transfusions prior to 1992 (POR=4.0; 95% CI: 1.6-
10.1), lifetime heroin use (POR=3.3; 95% CI: 1.4-7.8), and
history of imprisonment (POR=2.3; 95% CI: 1.1-4.9)
remained significantly (p<0.05) associated with HCV
seropositivity.  Data from the recent National Health and
Nutrition Examination Survey (NHANES 1999-2002)
indicated that the prevalence of anti-HCV in the United

Figure 1.  Weighted prevalence of HCV antibody according to
selected characteristics in San Juan, Puerto Rico (n=964)
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States (US) ranged from 0.9% among adults aged 20-29
years to a peak of 4.3% in those aged 40-49 years (4).  The
large prevalence of HCV infection observed in Puerto
Rican adults residing in San Juan suggests that HCV
infection is an emerging public health concern that merits
further investigation.  Yet, prior serologic surveys carried
out in allogeneic blood donors and women attending
publicly funded prenatal clinics in San Juan have reported
anti-HCV prevalence estimates within values comparable
to those of the general US population (5-8).  In this report
we illustrate data that establish the need to start addressing
HCV infection in Puerto Rico with prompt and decisive
public health actions.

Puerto Rico still has a significant HIV/AIDS problem
related to drug use.

HIV transmission in Puerto Rico parallels that of
developing countries with intravenous drug injection
transmission (49.3%) and heterosexual contact (25.2%) as
the main exposure categories (9).  In 2005, Puerto Rico
ranked fifth in the reported rate of AIDS cases (26.4 per
100,000 population) compared with an overall rate of 14.0
per 100,000 in the US (10).  San Juan, Puerto Rico continues
to be one of the hardest hit regions, ranking eighth among
all metropolitan statistical areas in the US (28.9 per 100,000
population in 2001).  Therefore, the HIV/AIDS epidemic
has not been controlled in the island and effective
comprehensive disease containment measures have not
been implemented.

A study that compared street-recruited drug users from
Puerto Rico to Puerto Rican drug users from New York
City found HIV seroincidence rates of 3.4 per 100 person-
years in the Puerto Rico group and 0.9 in the New York
group (11). The higher seroconversion rate found in Puerto
Rico indicates a need to enhance HIV prevention efforts,
including increasing methadone treatment and access to
sterile syringes.

Prevalence of HIV and HCV infections among Puerto
Rican drug users is very high.

Reyes and colleagues determined the prevalence of
hepatitis C among 400 recruited injection drug users not
in treatment living in Bayamón, Puerto Rico.  This study
revealed that the prevalence of anti-HCV was 89%, whereas
the prevalence of HIV was 17% (12).  In addition, 95.2% of
HIV positive individuals were co-infected with HCV.
Increasing years of injection, injecting in a shooting gallery,
tattooing in prison, and self-reported STD infections were
positively associated with HCV infection.  Injection drug
users who had initiated drug injection within the year prior
to the study had a prevalence of HCV infection of 57%.

The greater percutaneous transmissibility of HCV

compared with HIV explains the higher prevalence of HCV
infection among injection drug users observed in this
study - it has been estimated that HCV is nearly 10 times
more infectious than HIV by percutaneous blood exposure
to small volumes of blood (13).  These data underscore
the need to develop prevention programs aggressively
targeting this group of initiators to significantly reduce
their risk of infection and the risk to others.

Studies have shown that frequency of injection has
been consistently higher among Puerto Rican injection
drug users than among other groups of injection drug
users, and that drug injection in Puerto Rico often occurs
in high risk settings in which sterile injecting equipment
and cleaning materials are scarce (14-18).   For example,
Colón and colleagues reported that the mean frequency
of injection among injection drug users in East Harlem
and Puerto Rico was 2.8 and 5.4, respectively (16).  Deren
and colleagues have also reported higher levels of needle-
sharing behaviors in Puerto Rico compared to New York
(15).

Various researchers have suggested that differences in
high-risk behaviors among Puerto Rican injection drug
users who reside in Puerto Rico compared with those who
reside in New York City may be partially explained by
differences in structural factors, including much greater
availability of needle exchange programs and drug
treatment programs, greater ease of getting into methadone
maintenance treatment programs and larger healthcare
utilization for those living in New York City (19-21).  In
spite of the evidence supporting the role of drug treatment
in HIV prevention and recommendations of the NIH
Consensus Statement on Management of Hepatitis C to
institute measures to reduce transmission of HCV among
injection drug users (22-23), a study of availability of drug
treatment services in Puerto Rico revealed a 34.7%
reduction in total treatment capacity from 1998 to 2002
even though need for treatment had not decreased (24).

Prevalence of hepatitis C infection is elevated among
prison inmates in Puerto Rico.

HCV infection rates are alarmingly high in inmate
populations, mainly attributed to injection drug use and
sharing of injection equipment (25-29).  Considering that
the rate of incarceration in prison in Puerto Rico at year-
end 2005 was 293 per 100,000 population (30) and the high-
risk behaviors among Puerto Rican injection drug users,
one would expect a high prevalence of hepatitis C infection
in this population.

A seroprevalence study conducted among the
correctional inmate population in Puerto Rico during 1998
revealed that the prevalence of hepatitis C infection among
11,530 inmates who volunteered for hepatitis C testing
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was 49.3% (31).  The majority of seropositive individuals
were males aged 20-29 years (49%) and 30-39 years (36.7%)
who reported a history of tattooing practices (80.1%) and
injection drug use (68%).  Of 5,686 HCV seropositive
inmates, 10.5% were co-infected with HIV.  Albizu and
colleagues recently conducted a study to address the
needs for drug abuse/dependence treatment and
prevention for HIV, HCV and HBV infections among
inmates of Puerto Rico’s prison system (32).  Based on a
random sample of 1,179 inmates, 26.9% self-reported a
diagnosis of HCV infection.  After adjusting for age, sex
and number of years in prison, HCV was significantly
associated with tattooing practices outside prison
(POR=2.0; 95% CI: 1.13-3.60) and inside prison (POR=3.68;
95% CI: 2.17-6.25).  Injection drug use was also associated
with practices outside prison (POR=13.81; 95% CI: 9.16-
20.82) and inside prison (POR=11.19; 95% CI: 5.91-21.17).
These results are consistent with a higher prevalence of
HCV infection in prison populations than in the general
population and underscore the need of implementing
evidence-based measures to protect both the health of
the inmate population and their communities.

Knowledge of HCV infection in the general population
is limited.

Primary prevention of HAV and HBV can be achieved
by vaccination; however, HCV infection can only be
reduced through behavioral interventions to reduce risk
factors for infection.  A comprehensive health survey
conducted in the US revealed that a substantial proportion
of adults are either uncertain or inaccurately informed
about HCV infection, and that racial differences in
knowledge may exist (33).  Although Blacks were more
likely to report having heard of HCV than Whites or
Hispanics (94% vs. 89% and 87%, respectively, p<0.05),
Blacks were less likely to respond accurately to multiple
statements regarding HCV risks and prevention.

As part of an epidemiological study to estimate the
prevalence of anti-HCV in Puerto Rico, a scale of eight
items (four related to HCV transmission, one to HCV
prevention, and three about HCV clinical sequelae) was
used to assess the level of knowledge of hepatitis C among
adults (34).  The percent of participants with correct
responses fluctuated from 0.6% to 34.4%.  The average
score of correct responses was 3.6±1.1.  Only 20.1% of the
participants had appropriate knowledge, defined as 5 (70%)
correct responses or more.  Although the vast majority of
individuals were aware that drug injection is the main route
of HCV transmission, 78.9% reported that HCV is vaccine-
preventable, and only 1.8% mentioned that HCV infection
can cause liver damage.  HCV average summary knowledge
scores significantly (p<0.05) differed by age, education

level, annual family income, health coverage and level of
HCV counseling received.

Adults in this study demonstrated an inadequate level
of knowledge about HCV infection, especially in the areas
of transmission and prevention.  Health care providers,
health educators, and other community-based
organizations must play an active role in raising awareness
and educating target populations about HCV infection.
Efforts to educate the public and health professionals
about prevention and control of HCV infection in Puerto
Rico are needed.  These should include the development
of a comprehensive education initiative to increase
awareness among the general public and access to
prevention materials among high-risk populations.

Morbidity and mortality among HIV patients co-
infected with HCV is higher than in mono-infected HIV
patients.

Co-infection with HIV and HCV is common because risk
factors for transmission are similar.  HCV prevalence among
HIV patients averages 40% in the US and Europe and may
exceed 80% among injection drug users (35,36).
Accumulating evidence suggests that HIV accelerates the
natural course of chronic HCV infection leading to
increased risk of cirrhosis, hepatocellular carcinoma and
decompensated liver disease, while other studies suggest
that HCV coinfection may accelerate the course of HIV
disease (35, 37-38).  On the other hand, deaths from liver-
related mortality in co-infected patients are expected to
increase due to the wide availability of highly active
antiretroviral therapy (39).

Evaluation of the morbidity and mortality experience in
a cohort of 356 HIV patients in Bayamón, Puerto Rico
between 1998 and 2000 revealed that the prevalence of
HCV was 54% in the overall cohort and 81% in injection
drug users (37).  Although mortality rates were similar in
patients with and without HCV infection (57.7% versus
51.1%, respectively, p>0.05), a significant higher
proportion of HIV-HCV co-infected patients died of liver
damage (hepatic dysfunction, cirrhosis or hepatic failure)
compared to HIV mono-infected patients (19.6% versus
1.4%, respectively, p<0.01).  These findings underscore
the impact of HCV infection in the HIV epidemic.

Chronic hepatitis C in Puerto Rican patients might
have worse prognosis.

A distinct characteristic of HCV is its tendency to cause
chronic liver disease, with nearly 75%-85% of patients
developing chronic infection (23).  It has been estimated
that at least 20% of chronic HCV patients develop cirrhosis,
end-stage liver disease and liver cancer.  HCV is the cause
of about half of the cases of primary liver cancer in the
developed world.
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At the present time, the optimal regimen appears to be a
24- or 48-week course of the combination of pegylated
alpha interferon and ribavirin (23).  However, earlier studies
have shown that the HCV genotype affects virologic
response after interferon alpha treatment.  Patients with
genotypes 2 and 3 are two to three times more likely to
respond to interferon-based therapy than patients with
genotype 1.

What do we know about the clinical manifestations of
Puerto Rican HCV patients?  Among 332 HCV patients
evaluated at the University of Puerto Rico Clinics from
1990 through 2001, more than half (51.2%) presented
fibrosis and 31% cirrhosis (40).  Of 557 patients referred to
the University of Puerto Rico Liver Transplant Clinic from
1999 to 2005, HCV was the main etiology of liver disease in
50.4% of the cases.  Rodríguez and colleagues (41)
documented that 77% of 500 patients with chronic HCV
infection evaluated by gastroenterologists at private
practices in Puerto Rico had genotype 1.  The response to
combination therapy of interferon alfa 2-b plus ribavirin in
patients with chronic hepatitis C was evaluated in a sample
of 210 patients (42).  Sustained viral response was 23% in
naïve patients, 45% in relapsers previously treated with
interferon, and 8% in non-responders to interferon.  These
findings are consistent with previous studies that have
documented a lower sustained virologic response among
Hispanic patients (43-44).

It is time to start addressing the challenges of HCV
infection with public health actions.

An island-wide survey is being conducted to estimate
the prevalence of anti-HCV, assess patterns of co-
infections (HIV, HAV, HBV, HSV-2, HPV-16, and HPV-18),
and evaluate risk factors for HCV for the Puerto Rico
household, adult population (34). These data will provide
further information to guide prevention efforts.

Nevertheless, there are immediate actions that can be
implemented based on the information at hand to start
addressing the challenges of HCV infection in the
foreseeable future (23, 45).  These public health strategies
include: (1) establish hepatitis C prevention as a priority
for state and municipal public health authorities, (2) raise
awareness and educate target populations about HCV
transmission and prevention, (3) increase clinician
awareness of HCV mandatory reporting system and the
epidemiology and management of hepatitis C, (4) increase
availability of diagnosis and treatment facilities, (5)
increase access to effective drug treatment services, and
(6) develop appropriate control measures to help reduce
continued transmission in correctional settings. These
recommendations are consistent with the framework
provided by the Centers for Disease Control and

Prevention and the National Institutes of Health
Consensus Development Conferences on the
Management of Hepatitis C (23,46).

Moreover, in an effort to develop a public health
response to HCV infection in the US, the Hepatitis C
Epidemic Control and Prevention Act was introduced to
the Senate (S. 1445) and House of Representatives (H.R.
2552) of the US Congress “to amend the Public Health
Service Act to direct the Secretary of Health and Human
Services to establish, promote, and support a
comprehensive prevention, research, and medical
management referral program for hepatitis C virus
infection” (47,48).  The development of a public health
policy advocacy plan of action would contribute to
increase awareness of HCV and its sequelae in order to
improve prevention and control efforts.  As Sir Austin
Bradford Hill stated in 1965, “Incomplete scientific
evidence does not confer upon us the freedom to ignore
the knowledge we already have, or to postpone the action
that it appears to demand” (49).

Resumen

Estudios que han investigado la seroprevalencia de la
infección con el virus de la hepatitis C (VHC) han estimado
una prevalencia global de 3%.  Un estudio realizado en
una muestra aleatoria de viviendas en el municipio de San
Juan reveló que 6.3% de los adultos entre 21 y 64 años
tenía evidencia de anticuerpos contra el VHC.  Estos datos
sugieren que los puertorriqueños tienen una prevalencia
mayor de anticuerpos para el VHC que la observada en la
población adulta de los Estados Unidos (0.9%-4.3%).  Este
artículo resume la evidencia acumulada de diversas
investigaciones que establece la necesidad de abordar la
problemática de esta infección desde una perspectiva de
salud pública incluyendo las medidas siguientes: (1) lograr
que las autoridades estatales y municipales establezcan la
prevención de la hepatitis C como una prioridad de salud
pública, (2) aumentar la concienciación y la educación
sobre la transmisión y la prevención del VHC en la
población general y las poblaciones de alto riesgo, (3)
aumentar el conocimiento de los profesionales de la salud
sobre la notificación obligatoria de la hepatitis C y la
epidemiología y el manejo de la enfermedad, (4) aumentar
la disponibilidad de facilidades para el diagnóstico y el
tratamiento de la hepatitis C, (5) aumentar el acceso a
servicios de tratamientos efectivos para la
drogodependencia y (6) desarrollar medidas de control
adecuadas para reducir la transmisión del VHC en el sistema
correccional de Puerto Rico.



399

PRHSJ Vol. 26 No. 4
December, 2007

Hepatitis C in Puerto Rico
Pérez C.  M., et al.

Acknowledgements

This work was presented at the Third Puerto Rican
Conference on Public Health held on May 2007 in San
Juan, Puerto Rico.  This work was supported in part by a
grant from the National Institutes of Health MBRS-SCORE
Program (S06-GM08224) and RCMI grant G12RR03051.

  References

1. World Health Organization.  Global surveillance and control of
hepatitis C.  Report of a WHO consultation organized in
collaboration with the Viral Hepatitis Prevention Board,
Antwer, Belgium.  J Viral Hepat 1999;6:35-47.

2. Wasley A, Alter MJ.  Epidemiology of hepatitis C: Geographic
differences and temporal trends.  Semin Liver Dis 2000;20:1-
16.

3. Pérez CM, Suárez E, Torres EA, Román K, Colón V.
Seroprevalence of hepatitis C virus and associated risk behaviors:
A population-based study in San Juan, Puerto Rico.  Int J
Epidemiol 2005;34:593-9.

4. Armstrong GL, Wasley A, Simard EP, McQuillan GM, Kuhnert
WL, Alter MJ.  The prevalence of hepatitis C virus infection in
the United States, 1999 through 2002.  Ann Intern Med 2006;
144:705-714.

5. Martínez J, Rubio CE, Oharriz JJ, et al.  Hepatitis C antibody in
healthy Puerto Rican blood donors: Prevalence, hepatic
functional and histological abnormalities.  Bol Asoc Med PR
1992;84:94-96.

6. Martínez-Díaz H, Frye-Maldonado AC, Climent-Peris C, Vélez-
Rosario R.  Evaluation of serologic markers for transfusion
transmitted infectious diseases in allogeneic blood donors in
Puerto Rico.  P R Health Sci J 1997;16:255-258.

7. López-Navedo PJ, Lebrón-Rivera R, González-Trapaga J et al.
Prevalence of hepatitis C virus infection at three hemodialysis
units in the western region of Puerto Rico.  Bol Asoc Med PR
1999;91:100-102.

8. Deseda CC, Sweeney PA, Woodruff BA, et al.  Prevalence of
hepatitis B, hepatitis C and human immunodeficiency virus
infection among women attending prenatal clinics in San Juan,
Puerto Rico, from 1989-1990.  Obstet Gynecol 1995;85:75-
78.

9. Puerto Rico Department of Health, Division of Epidemiology,
AIDS Surveillance Section, August 31, 2007.

10. Centers for Disease Control and Prevention.  HIV/AIDS
Surveillance Report, 2005; Revised edition, Atlanta: U.S.
Department of Health and Human Services, Centers for Disease
Control and Prevention; 2007;17:1-54.

11. Deren S, Kang SY, Colón HM, Andia JF, Robles RR.  HIV
incidence among high-risk Puerto Rican drug users: A
comparison of East Harlem, New York, and Bayamón, Puerto
Rico. J Acquir Immune Defic Syndr 2004;36:1067-1074.

12. Reyes JC, Colón HM, Robles RR, Ríos E, Matos TD, Negrón J,
Marrero CA, Calderón JM, Shepard E.  Prevalence and correlates
of hepatitis C virus infection among street-recruited injection
drug users in San Juan, Puerto Rico. J Urban Health 2006;83:
1105-1113.

13. Thomas DL.  Hepatitis C and human immunodeficiency virus
infection.  Hepatology 2002;36:S201-209.

14. Freeman RC, Williams ML, Saunders LA.  Drug use, AIDS
knowledge, and HIV risk behaviors of Cuban, Mexican, and
Puerto Rican born drug injectors who are recent entrants into

the United States.  Subst Use Misuse 1999;34:1765-1793.
15. Deren S, Robles R, Andia J, Colón HM, Kang SY, Perlis T.

Trends in HIV seroprevalence and needle sharing among Puerto
Rican drug injectors in Puerto Rico and New York: 1992-1999.
J Acquir Immune Defic Syndr 2001;26:164-169.

16. Colón HM, Robles RR, Deren S et al.  Between-city variation in
frequency of injection among Puerto Rican injection drug users:
East Harlem, New York, and Bayamón, Puerto Rico.  J Acquir
Immune Defic Syndr 2001;27:405-413.

17. Deren S, Oliver-Vélez D, Finlinson A et al.  Integrating
qualitative and quantitative methods: Comparing HIV-related
risk behaviors among Puerto Rican drug users in Puerto Rico
and New York.  Subst Use Misuse 2003;38:1-24.

18. Deren S, Kang SY, Colón HM et al.  Migration and HIV risk
behaviors: Puerto Rican drug injectors in New York City and
Puerto Rico.  Am J Public Health 2003;93:812-816.

19. Finlinson HA, Oliver-Vélez D, Colón HM et al.  Syringe
acquisition and use of syringe exchange programs by Puerto
Rican drug injectors in New York and Puerto Rico: Comparisons
based on quantitative and qualitative methods.  AIDS Behav
2000;4:341-351.

20. Robles RR, Colón HM, Matos TD et al.  Syringe and needle
exchange as HIV/AIDS prevention for injection drug users in
Puerto Rico.  Health Policy 1998;45:209-220.

21. Robles RR, Matos TD, Colón HM et al.  Determinants of
health care use among Puerto Rican drug users in Puerto Rico
and New Cork City.  Clin Infect Dis 2003;37:S392-S403.

22. Metzger DS, Navaline H.  Human immunodeficiency virus and
the potential of drug abuse treatment.  Clin Infect Dis 2003;
37:S451-456.

23. National Institutes of Health Consensus Development
Conference.  Management of hepatitis C.  Hepatology 2002;
36:S3-20.

24. Colón H, Rivera M, Marrero CA, Robles R, López CM.  Puerto
Rico Substance Abuse Needs Assessment Program: 2002 Provider
Survey Final Results. Mental Health and Anti-Addiction Services
Administration. San Juan, Puerto Rico, September 2002.

25. Hammett TM, Harmon MP, Rhodes W.  The burden of infectious
disease among inmates of and releasees from US correctional
facilities, 1997.  Am J Public Health 2002;92:1789-1794.

26. Ruiz JD, Molitor F, Sun RK et al.  Prevalence and correlates of
Hepatitis C virus infection among inmates entering the
California correctional system.  West J Med 1999;170:156-
160.

27. Bick JA.  Infection control in jails and prisons.  Clin Infect Dis
2007;45:1047-1055.

28. Weinbaum CM, Sabin KM, Santibanez SS.  Hepatitis B, hepatitis
C, and HIV in correctional populations: A review of epidemiology
and prevention.  AIDS 2005;19:S41-S46.

29. Elliott R.  Deadly disregard: Government refusal to implement
evidence-based measures to prevent HIV and hepatitis C virus
infections in prisons.  CMAJ 2007;177:262-264.

30. Harrison PM, Beck AJ.  Bureau of Justice Statistics-Bulletin:
Prisoners in 2005.  US Department of Justice, Office of Justice
Programs, November 2006.

31. Colón-Renta M.  Perfil histórico del tratamiento del VHC en el
Programa de Servicios de Salud Correccional.  El Nuevo Día
2003  May 16; Suplementos, p. 7.

32. Albizu-García C, Peña-Orellana M.  Prevalence of self-reported
hepatitis C in Puerto Rico's prison systems.  Presented at the
Third Puerto Rican Conference of Public Health, San Juan,
Puerto Rico, May 2007.

33. Buffington J, Damon S, Moyer L, Culver D.  Racial differences
in knowledge regarding hepatitis C virus infection.  JAMA 2000;
284:1651-1652.



PRHSJ Vol. 26 No. 4
December, 2007

400

Hepatitis C in Puerto Rico
Pérez C.  M., et al.

34. Pérez CM, Marrero E, Meléndez M, Adrovet S, Santiago S,
Ortiz A, Santos M, Albizu C, Torres EA, Colón H, Suárez E.
Inadequate knowledge of hepatitis C virus infection in the Puerto
Rican adult population.  Presented at the Third Puerto Rican
Conference of Public Health, San Juan, Puerto Rico, May 2007.

35. Verucchi G, Calza L, Manfredi R, Chiodo F.  Human
immunodeficiency virus and hepatitis C virus coinfection:
Epidemiology, natural history, therapeutic options and clinical
management.  Infection 2004;32:33-46.

36. Roy K, Hay G, Andragetti R, Taylor A, Goldberg D, Wiessing L.
Monitoring hepatitis C virus infection among injecting drug
users in the European Union: A review of the literature.
Epidemiol Infect 2002;129:577-585.

37. Mayor AM, Gómez MA, Fernández DM et al.  Morbidity and
mortality profile of human immunodeficiency virus-infected
patients with and without hepatitis C co-infection.  Am J Trop
Hyg 2006;74:239-245.

38. Sulkowski MS, Benhamou Y.  Therapeutic issues in HIV/HCV-
coinfected patients.  J Viral Hepat 2007;14:371-386.

39. Smith JO, Sterling RK.  Hepatitis C and HIV. Curr Gastroenterol
Rep 2007;9:83-90.

40. Carlo VL, Torres EA, Magno P, Vázquez M, González-Keelan
C, Sanabria D. Hispanics with chronic hepatitis C have more
fibrosis and cirrhosis. Gastroenterology   2003;124 supp 1: A-
834# M1619.

41. Rodríguez-Pérez F, Suárez-Pérez E, Álvarez-Rohena M, Toro
DH.  Prevalence of chronic hepatitis C virus genotypes among
patients between 21 to 65 years old in Puerto Rico.  P R Health
Sci J 2002;23:49-56.

42. Muñoz H, Arroyo J, Torres EA, de-Jesús-Monge WE, Chinea

B, González H, Aponte N, Guzmán A, Rivera C, Rodríguez F,
Toro DH.  Response to combination therapy of interferon
alfa-2b plus ribavirin in Hispanics with chronic hepatitis C.  P
R Health Sci J 2004;23:61-67.

43. Cheung RC, Currie S, Shen H, Ho SB, Bini EJ et al.  Chronic
hepatitis C in Latinos: Natural history, treatment eligibility,
acceptance, and outcomes.  Am J Gastroenterol 2005;100:
2186-2193.

44. Gaglio PJ, Rodríguez-Torres M, Herring R et al.  Racial
differences in response rates to consensus interferon in HCV
infected patients naive to previous therapy.  J Clin Gastroenterol
2004;38:599-604.

45. Pérez CM, Suárez E, Torres EA.  Epidemiology of hepatitis C
infection and its public health implications in Puerto Rico.  P
R Health Sci J 2004;23(2):11-21.

46. Centers for Disease Control and Prevention. Recommendations
for prevention and control of hepatitis C virus (HCV) infection
and HCV-related chronic disease. MMWR 1998;47:1-39.

47. GovTrack.us. H.R. 2552—110th Congress (2007): Hepatitis C
Epidemic Control and Prevention Act of 2007, GovTrack.us
<http:/ /www.govtrack.us/congress/bil l .xpd?bill=h110-
2552&tab=summary> (accessed Oct 16, 2007).

48. GovTrack.us. S. 1445—110th Congress (2007): Hepatitis C
Epidemic Control and Prevention Act, GovTrack.us <http://
www.govtrack.us/congress/bill.xpd?bill=s110-1445> (accessed
Oct 16, 2007).

49. Hill AB.  The environment and disease: Association or causation?
Proceedings of the Royal Society of Medicine 1965:58:295-
300.


