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Abstract Latin America is a diverse region with more than
500 million people and approximately 8 million HCV infected
individuals. The recent description of genetic polymorphisms
associated to the interleukin 28B gene that predicts the re-
sponse to treatment in these patients has impacted the clinical
algorithms of management. In this review we examine the
studies of prevalence of the IL28B genotypes in the general
population and in HCV infected patients in the region and its
relationship with treatment response to peginterferon and
ribavirin. We show that the prevalence in the different studies
in the region show a CC genotype of the rs12979860 between
18 to 35 %. This particular SNP is more consistently associ-
ated with treatment response than rs8099917 in Latin Amer-
ica, as well as around the world.
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Introduction

Latin America is defined as the Spanish, Portuguese and
French speaking American countries. As such, Latin America
comprises 14 % of the world territory and 590 million people.
This territory has a great diversity in terms of geography,
economic development, cultural background and ethnicity.
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Specifically regarding ethnicity, the self-reported ethnic back-
ground in Latin America is as follows: Mestizo 44 %, White
27 %, Amerindian 9 %, Mulatto 6 %, Black 5 %, Asian 1 %
and others 1 % [1]. This makes more difficult to generalize
conclusions to the projected 8 million people infected with
hepatitis C virus in the region [2, 3].

In the following article we will review the available infor-
mation regarding interleukin 28B (IL28B) polymorphisms
and hepatitis C virus (HCV) infection in Latin America. For
most of this review, mainly IL28B rs12979860 variants will
be discussed.

Review Strategy

A search was conducted in MEDLINE with the terms IL28B,
Latin America and the combined search term: IL28B[AIll
Fields] AND (("argentina"[MeSH Terms] OR "argentina"[All
Fields]) OR ("bolivia"[MeSH Terms] OR "bolivia"[All
Fields]) OR ("brazil"[MeSH Terms] OR "brazil"[All Fields])
OR ("chile"[MeSH Terms] OR "chile"[All Fields]) OR
("colombia"[MeSH Terms] OR "colombia"[All Fields]) OR
("costa rica"[MeSH Terms] OR ("costa"[All Fields] AND
"rica"[All Fields]) OR "costa rica"[All Fields]) OR
("cuba"[MeSH Terms] OR "cuba"[All Fields]) OR
("ecuador"[MeSH Terms] OR "ecuador"[All Fields]) OR
("el salvador"[MeSH Terms] OR ("el"[All Fields] AND
"salvador"[All Fields]) OR "el salvador"[All Fields]) OR
("guatemala"[MeSH Terms] OR "guatemala"[All Fields])
OR ("haiti"[MeSH Terms] OR "haiti"[All Fields]) OR
("honduras"[MeSH Terms] OR "honduras"[All Fields]) OR
("mexico"[MeSH Terms] OR "mexico"[All Fields]) OR
("nicaragua"[MeSH Terms] OR "nicaragua"[All Fields]) OR
("panama"[MeSH Terms] OR "panama"[All Fields]) OR
("paraguay"[MeSH Terms] OR "paraguay"[All Fields]) OR
("peru"[MeSH Terms] OR "peru"[All Fields]) OR
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Table 1 Allelic frequency CC genotype in ethnic groups of Latin Amer-
ica (general population; non-HCV infected individuals). The allelic fre-
quencies are reported from references [5, 6¢, 8]. Genotypes frequencies
were calculated when not available

Population N C allelic frequency ~ CC genotype
Pima (Mexico) 198 0.56 31 %
Maya, Yucatan (Mexico) 104  0.38 14 %
Guahibo (Colombia) 24 0.63 40 %
Karittiana (Brazil) 108  0.82 67 %
Quechua (Peru) 44 0.64 41 %
Surui (Brazil) 94 0.78 61 %
Ticuna (Brazil) 124 0.20 4%
Santiago (Chile) 405  0.63 40 %
Central area (Argentina) NR  0.66 43 %

("dominican republic"[MeSH Terms] OR ("dominican"[All
Fields] AND "republic"[All Fields]) OR "dominican
republic"[All Fields]) OR ("uruguay"[MeSH Terms] OR
"uruguay"[All Fields]) OR ("venezuela"[MeSH Terms] OR
"venezuela"[All Fields]) OR ("puerto rico"[MeSH Terms] OR
("puerto"[All Fields] AND "rico"[All Fields]) OR "puerto
rico"[All Fields])). A total of 15 articles were retrieved. Ad-
ditionally, the references in the aforementioned papers were
reviewed. Abstracts presented in local conferences were in-
cluded when available.

Prevalence of IL28B Polymorphisms in the General
Population in Latin America

There is scanty information regarding the prevalence of the
different IL28B associated polymorphisms in the Latin Amer-
ican population. The ALFRED database (ALlele FREquency
Database), form Yale University [4], contains information of
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Fig. 1 Sustained virological response (SVR) according to C-allele fre-
quency in different ethnic groups. Graph modified, with permission, from
[9] with Chilean data from [16]

DNA samples from diverse ethnic origin. The 394 samples
from South America show a C allelic frequency of 0.61 (CC
genotype 37 %), compared to a CC genotype prevalence of
28 % in North America, 45 % in Europe, 13 % in Africa, 77 %
in Asia and 85 % in Oceania [5].

When looking at the CC genotype population frequencies
in different countries or ethnic groups, the AFRED database
again may shed some light in Latin America, showing very
important differences in genotype frequency among different
racial groups.

The largest population study prevalence of the 1L28B
genotypes among non-HCV infected individuals shows a
CC genotype prevalence of 40 % at the rs12979860 in Chile
[6°]. This study shows also that the rs8099917 has the follow-
ing genotype distribution: TT 47 %, TG 43 % and GG 10 %.
The DNA for this study comes from a well-characterized
sample of the general Chilean population [7]. A study form
the central area of Argentina shows an allelic frequency of the

Table 2 1L28B rs12979860 CC genotype prevalence in HCV infected patients in Latin America. Sustained virological response to peginterferon alfa

plus ribavirin in CC versus non-CC genotype patients

Country  Reference n  CC prevalence in HCV Reported CC prevalence in the SVR in CC SVR in non-CC
patients population* patients patients

Argentina Ridruejo et al. [18] 102 18 % N/A 67 % 33 %

Brazil Cavalcante et al. [13] 221 24 % 4 %-67 % 67 % 31 %

Brazil Ramos et al. [17] 66 32% 4 %-67 % 62 % 28 %

Brazil ** Ferreira et al. [14] 26 35% N/A 78 % N/A

Chile Pavez et al. [16] 78 22 % 41 % 59 % 22 %

Mexico  Sixtos et al. [19] 80 21 % 14 %-31 % 76 % 41 %

Mexico  Martinez-Gomez etal. 83 24 % 14 %-31 % 45 % 28 %

[15]

* See Table 1.
** HCV — HIV co-infected patients

@ Springer



278

Curr Hepatitis Rep (2013) 12:276-279

C allele of 0.66 [8]. All these studies are summarized in
Table 1.

Prevalence of IL28B Polymorphisms in HCV Infected
Patients in Latin America and Response to Treatment

Relatively soon after the publication of the GWAS showing the
association of IL28B polymorphisms and HCV treatment re-
sponse [9-11], a report from Chile confirmed this association
in patients form Latin America [12]. Unfortunately, this paper
doesn’t allow calculating the IL28B genotype prevalence in
infected patients since they selected patients based in response,
but didn’t analyze a complete cohort of treated patients.

Currently there are at least seven reports in the region
studying the prevalence of CC genotype at rs12979860 in
Latin America [13—19]. It is interesting to note that there is
ample variation in the CC genotype at rs12979860 among the
different studies, going from 18 to 35 %. These studies are
summarized in Table 2.

All the studies confirm a strong association between this
genotype and a higher sustained virological response, with more
than doubling the SVR in CC patients compared with no-CC
patients. Figure 1 superimposes the Chilean data to the previous-
ly published information regarding IL28B C allele frequency and
response to treatment in different ethnic groups. In the studies
where the 158099917 was studied, it failed to be consistently
associated with SVR in the Latin American population. Specif-
ically, when the predictive power of the two SNPs polymor-
phisms were analyzed in combination, it was shown that the
8099917 didn’t add to the predictive power of the rs12979860.

Other Relationships of IL28B Polymorphisms in HCV
Infected Patients in Latin America

We couldn’t identify studies of association of IL28B variants
to triple therapy (including boceprevir or telaprevir) response
in Latin America. Interestingly, one Brazilian report confirms
that the CC genotype conferred increased the chance of spon-
taneous clearance of HCV infection, with an OR 2.78 [20]. An
additional study from Sao Paulo in HIV-HCV co-infected
patients shows that the IL28B genotype influences the early
viral kinetics in response to peginterferon alfa and ribavirin
[21,22]. IL28B has also been associated with the detection of
HCV RNA in peripheral blood mononuclear cells (PBMCs)
and treatment response in a study from Chile [6¢].

Conclusions

Latin America is a diverse region, with a very different ethnic
background. The IL28B CC genotype at rs12979860 varies
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from 18 to 35 %. Only seven studies from four countries of
Latin America could be identified. As in other regions, the
analysis of IL28B polymorphisms is strongly associated to
treatment response to PEG-IFN and RBV in our region. Anal-
ysis of variants at different SNPs related to the gene don’t
seem to add significantly to the predictive power of this
genetic marker in the context of hepatitis C. The role of this
polymorphism seems to still be relevant in the context of the
first wave of direct acting antivirals (boceprevir or telaprevir
based therapies combined with peginterferon and ribavirin).
Particularly in our region, where health care resources are
limited, strategies including IL28B polymorphisms to aid in
the identification of patients that could be treated with dual
therapy with similar efficacy compared to triple therapy may
have significant economic impact. Anyway, the utility of these
polymorphisms in interferon free treatment regimens with
very high SVR remains to be proven.

Funding This study was funded through grant FONDECYT N°
1130357 to AS and MLL, Proyecto P09/016-F, de la Iniciativa Cientifica
Milenio del Ministerio de Economia, Fomento y Turismo to MLL.

Compliance with Ethics Guidelines

Conflict of Interest Alejandro Soza is a paid board member of MSD,
Vertex, Roche, Gilead, and Janssen, receives payment for development of
education presentations from MSD, Roche, and BMS, and has stock/
stock options from Gilead. Marcelo Lopez-Lastra declares no conflicto of
nterest.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by
either of the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
* Of importance

1. Corporacion Latinbarometro. Informe 2011. 2011. http://www.
latinobarometro.org/latino/LATContenidos.jsp. 2013.

2. * Kershenobich D, Razavi HA, Sanchez-Avila JF, Bessone F, Coelho
HS, Dagher L, et al. Trends and projections of hepatitis C virus
epidemiology in Latin America. Liver Int. 2011;31 Suppl 2:18-29.
doi:10.1111/5.1478-3231.2011.02538.x. Interesting review of the
epidemiology of hepatitis C in Latin America.

3. Szabo SM, Bibby M, Yuan Y, Donato BM, Jimenez-Mendez R,
Castaneda-Hernandez G, et al. The epidemiologic burden of hepatitis
C virus infection in Latin America. Ann Hepatol. 2012;11(5):623-35.

4. Rajeevan H, Osier MV, Cheung KH, Deng H, Druskin L, Heinzen R,
et al. ALFRED: the ALelle FREquency Database. Update. Nucleic
Acids Res. 2003;31(1):270-1.

5. The ALlele FREquency Database. http:/alfred.med.yale.edu/alfred/
SiteTable1 A_working.asp?siteuid=S1663226Z. 2013.


http://www.latinobarometro.org/latino/LATContenidos.jsp
http://www.latinobarometro.org/latino/LATContenidos.jsp
http://dx.doi.org/10.1111/j.1478-3231.2011.02538.x
http://alfred.med.yale.edu/alfred/SiteTable1A_working.asp?siteuid=SI663226Z
http://alfred.med.yale.edu/alfred/SiteTable1A_working.asp?siteuid=SI663226Z

Curr Hepatitis Rep (2013) 12:276-279

279

6. * Angulo J, Pino K, Pavez C, Biel F, Labbe P, Miquel JF, et al.
Genetic variations in host IL28B links to the detection of peripheral
blood mononuclear cells-associated hepatitis C virus RNA in chron-
ically infected patients. J Viral Hepat. 2013;20(4):263-72. doi:10.
1111/4vh.12076. Provides information about IL28B polymorphisms
in a representative sample of the Chilean population .

7. Miquel JF, Covarrubias C, Villaroel L, Mingrone G, Greco AV,
Puglielli L, et al. Genetic epidemiology of cholesterol cholelithiasis
among Chilean Hispanics, Amerindians, and Maoris.
Gastroenterology. 1998;115(4):937-46.

8. Galvan CA, Elbarcha OC, Fernandez EJ, Beltramo DM, Soria NW.
Distribution of polymorphisms in cytochrome P450 2B6, histocom-
patibility complex PS5, chemokine coreceptor 5, and interleukin 28B
genes in inhabitants from the central area of Argentina. Genet Test
Mol Biomarkers. 2012;16(2):130-3. doi:10.1089/gtmb.2011.0058.

9. Ge D, Fellay J, Thompson AJ, Simon JS, Shianna KV, Urban TJ, et al.
Genetic variation in IL28B predicts hepatitis C treatment-induced viral
clearance. Nature. 2009;461(7262):399-401. doi:10.1038/nature08309.

10. Suppiah V, Moldovan M, Ahlenstiel G, Berg T, Weltman M, Abate
ML, et al. IL28B is associated with response to chronic hepatitis C
interferon-alpha and ribavirin therapy. Nat Genet. 2009;41(10):1100—
4. doi:10.1038/ng.447.

11. Tanaka Y, Nishida N, Sugiyama M, Kurosaki M, Matsuura K,
Sakamoto N, et al. Genome-wide association of IL28B with response
to pegylated interferon-alpha and ribavirin therapy for chronic hepa-
titis C. Nat Genet. 2009;41(10):1105-9. doi:10.1038/ng.449.

12. Venegas M, Villanueva RA, Gonzalez K, Brahm J. IL28B polymor-
phisms associated with therapy response in Chilean chronic hepatitis
C patients. World J Gastroenterol: WJG. 2011;17(31):3636-9. doi:
10.3748/wjg.v17.131.3636.

13. Cavalcante LN, Abe-Sandes K, Angelo AL, Machado TM, Lemaire
DC, Mendes CM, et al. IL28B polymorphisms are markers of therapy
response and are influenced by genetic ancestry in chronic hepatitis C
patients from an admixed population. Liver Int. 2012;32(3):476-86.
doi:10.1111/j.1478-3231.2011.02653 x.

14. Ferreira PR, Santos C, Cortes R, Reis A, Tenore Sde B, Silva MH, et al.
Association between IL28B gene polymorphisms and sustained virolog-
ical response in patients coinfected with HCV and HIV in Brazil. J
Antimicrob Chemother. 2012;67(2):509-10. doi:10.1093/jac/dkr488.

15.

16.

17.

18.

19.

20.

21.

22.

Martinez-Gomez LE, Chavez-Tapia NC, Burguete-Garcia Al,
Aguilar-Olivos N, Madrid-Marina V, Roman-Bahena M, et al.
IL28B polymorphisms predict the response to chronic hepatitis C
virus infection treatment in a Mexican population. Ann Hepatol.
2012;11(6):876-81.

Pavez C, Angulo J, Pino K, Labbé P, Zapata R, Poniachik J, et al.
Frecuencia alélica poblacional y evaluacion del polimorfismo
rs12979860 del gen IL28B como predictor de respuesta a terapia
antiviral en hepatitis cronica por virus de hepatitis C en poblacion
chilena. Gastroenterol Latinoam. 2011;22 Suppl 1:S20-1.

Ramos JA, Ramos AL, Hoffimann L, Perez Rde M, Coelho HS, Urmenyi
TP, et al. A single nucleotide polymorphism, rs129679860, in the IL28B
locus is associated with the viral kinetics and a sustained virological
response in a chronic, monoinfected hepatitis C virus genotype-1
Brazilian population treated with pegylated interferon-ribavirin. Mem
Inst Oswaldo Cruz. 2012;107(7):888-92.

Ridruejo E, Solano A, Marciano S, Galdame O, Adrover R,
Cocozzella D, et al. Genetic variation in interleukin-28B predicts
SVR in hepatitis C genotype 1 Argentine patients treated with PEG
IFN and ribavirin. Ann Hepatol. 2011;10(4):452-7.

Sixtos R, Dehesa M, Sandoval R, Vargas F, Garcia I, Dominguez A.
Polymorphism (SNP) rs12979860 of IL28B in Mexican patients with
chronic hepatitis C and its association with virological response to
peg-ifn alpha 2b and ribavirin. J Hepatol. 2011;54:1342.

Lunge VR, da Rocha DB, Beria JU, Tietzmann DC, Stein AT, Simon
D. IL28B polymorphism associated with spontaneous clearance of
hepatitis C infection in a Southern Brazilian HIV type 1 population.
AIDS Res Hum Retroviruses. 2012;28(2):215-9. doi:10.1089/aid.
2011.0096.

Araujo ES, Dahari H, Neumann AU, de Paula Cavalheiro N, Melo
CE, de Melo ES, et al. Very early prediction of response to HCV
treatment with PEG-IFN-alfa-2a and ribavirin in HIV/HCV-
coinfected patients. J Viral Hepat. 2011;18(4):e52—60. doi:10.1111/
j-1365-2893.2010.01358 x.

de Araujo ES, Dahari H, Cotler SJ, Layden TJ, Neumann AU, Melo
CE, et al. Pharmacodynamics of PEG-IFN-[alpha]-2a and HCV
response as a function of IL28B polymorphism in HIV/HCV-
coinfected patients. J Acquir Immune Defic Syndr. 2011;56(2):95—
9. doi:10.1097/QAL0b013e3182020596.

@ Springer


http://dx.doi.org/10.1111/jvh.12076
http://dx.doi.org/10.1111/jvh.12076
http://dx.doi.org/10.1089/gtmb.2011.0058
http://dx.doi.org/10.1038/nature08309
http://dx.doi.org/10.1038/ng.447
http://dx.doi.org/10.1038/ng.449
http://dx.doi.org/10.3748/wjg.v17.i31.3636
http://dx.doi.org/10.1111/j.1478-3231.2011.02653.x
http://dx.doi.org/10.1093/jac/dkr488
http://dx.doi.org/10.1089/aid.2011.0096
http://dx.doi.org/10.1089/aid.2011.0096
http://dx.doi.org/10.1111/j.1365-2893.2010.01358.x
http://dx.doi.org/10.1111/j.1365-2893.2010.01358.x
http://dx.doi.org/10.1097/QAI.0b013e3182020596

	IL28B Polymorphisms Among Latin American HCV Patients
	Abstract
	Introduction
	Review Strategy
	Prevalence of IL28B Polymorphisms in the General Population in Latin America
	Prevalence of IL28B Polymorphisms in HCV Infected Patients in Latin America and Response to Treatment
	Other Relationships of IL28B Polymorphisms in HCV Infected Patients in Latin America
	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



