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The CEIBA consortium was created within the Ibero-American network of 
Pharmacogenetics (RIBEF) to study population pharmacogenetics. The current 
status of these initiatives and results of the MESTIFAR project were analyzed in 
Panama, 28–30 November 2014. The MESTIFAR project focused on studying CYPs 
genetic polymorphisms in populations of different ethnic origin. So far, more 
than 6000 healthy volunteers have been evaluated, making this one of the largest 
population pharmacogenomic studies worldwide. Three symposia were organized, 
‘Pharmacogenetics of indigenous and mestizos populations and its clinical implications,’ 
‘Methodological innovation in pharmacogenetics and its application in health,’ and 
‘General discussion and concluding remarks,’ about mechanisms and proposals for 
training, diffusion of pharmacogenetics for Spanish- and Portuguese-speaking health 
professionals, and ‘bench to bedside’ pilot projects.
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The Ibero-American network of Pharmaco-
genetics (RIBEF [1]) is an interdisciplinary 
group of investigators and health profes-
sionals. Its goal is to promote collaborative 
research in pharmacogenetics and pharmaco-
genomics in Spanish- and Portuguese-
speaking Western-Hemisphere countries. To 
achieve this goal, members from 16 countries 
have been involved, including more than 
200 investigators who conceive and develop 
projects focused on the development of 
pharmaco genetics and personalized medicine 
in Ibero-America.

In the context of the RIBEF, 13 research 
groups established the CEIBA Consortium 
(Consorcio Europeo e Iberoamericano de 
Farmacogenética de Poblaciones) to study the 
population pharmacogenetics of Ibero-Amer-
icans. The CEIBA Consortium developed 
the MESTIFAR project (the acronym for the 

Spanish term Farmacogenética de Mestizos) 
that is aimed at determining the haplotype 
structure and allele frequencies of genes of 
pharmacogenetics relevance in populations 
of different ethnic origin (Native Americans 
[Amerindian] and Mestizos [the result of 
post-Columbian admixture]) and the promo-
tion of training of Latin American profession-
als in pharmacogenetics. The MESTIFAR 
project’s goals are: to determine the geno-
type frequencies of the main genes involved 
in drug metabolism (CYP2D6, CYP2C9 and 
CYP2C19), to study the relationship between 
ancestry (estimated using ancestry-informa-
tive markers), pharmacogenetic genotypes 
and pharmacological phenotypes, and to 
study the relationship between genotype and 
metabolic phenotype as shown in previous 
RIBEF studies in Ecuador, Nicaragua, Cuba, 
etc. [2–5].

Population pharmacogenetics of  
Ibero-Latinoamerican populations 
(MESTIFAR 2014)

Martha Sosa-Macias‡,1,2, 
Graciela E Moya‡,1,3, 
Adrián LLerena*,1,4, Ronald 
Ramírez1,5, Enrique Terán1,6, 
Eva M Peñas-LLedó1,4, 
Eduardo Tarazona-Santos1,7, 
Carlos Galaviz-Hernández1,2, 
Carolina Céspedes-Garro1,8 & 
Hildaura Acosta1,9

1RIBEF Ibero Latino American Network of 

Pharmacogenetics & Pharmacogenomics, 

Mérida, Spain 
2IPN-CIIDIR, Unidad Durango, Durango, 

Mexico 
3Universidad Católica Argentina, Buenos 

Aires, Argentina 
4CICAB Clinical Research Centre, 

Extremadura University Hospital & 

Medical School, Badajoz, Spain 
5UNAN-León, Universidad Nacional 

Autónoma de Nicaragua, León, 

Nicaragua 
6USFQ, Colegio de Ciencias de la Salud, 

Universidad San Francisco de Quito, 

Quito, Ecuador 
7UFMG, Universidade Federal de Minas 

Gerais, Belo Horizonte, Brazil 
8UCR, Universidad de Costa Rica, 

San José, Costa Rica 
9UP, Universidad de Panama, Panama 

*Author for correspondence:  

allerena@unex.es 
‡Authors contributed equally

2015

For reprint orders, please contact: reprints@futuremedicine.com



674 Pharmacogenomics (2015) 16(7) future science group

Conference Scene    Sosa-Macias, Moya, LLerena et al.

On 28–30 November 2014, the RIBEF-CEIBA 
members met in Panama City. Participants arrived 
from Argentina, Brazil, Costa Rica, Ecuador, Mexico, 
Nicaragua, Panama and Spain. The conference was 
opened by Adrián LLerena (RIBEF Coordinator), who 
emphasized the symbolism of meeting in Panama, 
where one of the most famous and earliest inter ethnic 
marriage occurred between Vasco Núñez de Balboa 
(the discoverer of the Pacific Ocean in 1513, from 
Extremadura) and the indigenous Princess Anayansi.

The first symposium, ‘Pharmacogenetics of indig-
enous and mestizo populations and its clinical implica-
tions’ was chaired by Ronald Ramírez Roa (UNAN-
Leon, Nicaragua). The first talk was given by Enrique 
Teran (USFQ, Ecuador) who presented a historical 
overview of the Ibero-American Program for Science, 
Technology and Development (CYTED), and how 
the late Mexican geneticist Jose María ‘Chema’ Cantú 
and a Spanish clinical pharmacologist, Adrián LLerena 
were the keystone for the Iberoamerican Network on 
Pharmacogenetics [6].

In the next talk, entitled ‘The CEIBA Project of study 
of pharmacogenetics of admixture of Ibero-Americans 
populations (MESTIFAR),’ Adrián LLerena described 
an overview of the project and a general view of poten-
tial relevance for regulatory aspects from a European 
perspective. So far, more than 6000 healthy volunteers 
have been evaluated, which constitutes the largest study 
of population pharmacogenomics developed to date 
worldwide.

Eva M Peñas-LLedó (UEX, Spain) presented the talk 
‘Pharmacogenetics, eating disorders and suicide.’ Sui-
cide is one of the leading causes of non-natural death in 
the world; the largest at-risk group is the population of 
15–29 years of age. Each year almost 1,000,000 people 
commit suicide, and in the last 45 years suicide rates 
have risen by up to 60% at the global level. There has 
been described a relationship between personality and 
activity of CYP2D6 and psychological functioning in 
Spanish and Cuban healthy volunteers [7–9]. Also, those 
patients with more than two active CYP2D6 genes 
(ultrarapid metabolizers, UM) were more frequent 
among women with eating disorders, suicide cases and 
severe suicide attempts [10,11]. Recently, it has also been 
published that a high CYP2D6-CYP2C19 metabolic 
capacity showed an increased risk for a severe suicide 
attempt, being greater in those patients without a fam-
ily history of suicide [12]. Finally, she proposed that 
UM (2D6+2C19) patients who do discontinue or not 
respond to antidepressant treatment with these CYPs 
substrates might have an increased risk of severe suicidal 
attempts and could therefore complete suicide. These 
data are in agreement with previous from a collaborative 
project between Spain and Mexico [13].

The second symposium entitled ‘Methodologi-
cal innovation in pharmacogenetics and its applica-
tion in health’ started with Eduardo Tarazona-Santos 
(UFMG, Brazil) who presented the subject ‘Popula-
tion Genetics, Pharmacogenetics and admixture in 
the RIBEF context.’ His group is using public data-
bases and genome-wide analyses to identify genes and 
pathways (groups of genes) with a haplotype structure 
particularly differentiated in native American popu-
lations. Two of these genes of interest in pharmaco-
genetics are COMT and CYP1A1, and they are appar-
ently genes involved in the metabolism of drugs used 
for the treatment of acute lymphoid leukemia. He also 
described and discussed the properties of the panel of 
83 ancestry informative markers the RIBEF-CEIBA 
consortium uses to estimate ancestry, and presented 
the wide spectrum of individual trihybrid continental 
admixture shown by the individuals studied in MES-
TIFAR. Finally, he discussed the potential of exome 
sequencing and admixture mapping as genome-wide 
strategies to understand the response to drugs in 
admixed populations.

The second talk entitled ‘Molecular analysis for 
the prediction of metabolic phenotypes’ presented by 
Carlos Galaviz-Hernández (IPN-CIIDIR, Mexico), 
reviewed the influence of the epigenetic factors (DNA 
methylation pattern and miRNAs) on the regulation 
of pharmacogenetically important genes, in which 
there is found a lack of any genotype–phenotype asso-
ciation. He also discussed the advantages and chal-
lenges of using next-generation sequencing technolo-
gies (pyrosequencing, Ion semiconductor sequencing 
and exome sequencing) in pharmacogenetics research.

The third session ‘Methods of evaluation of meta-
bolic phenotypes: cocktail CEIBA’ Fernando de Andrés 
(CICAB-UEX, Spain) discussed in vivo phenotyping 
strategies as an alternative with which to evaluate the 
interindividual variability in drug metabolism. Later, 
the novel CEIBA-cocktail approach as a phenotyping 
tool to evaluate the relationship between genotype and 
phenotype of five major P450s – (CYP) 1A2, 2C9, 
2C19, 3A4 and 2D6 – by selecting the most appro-
priate probe drugs: caffeine for CYP1A2, losartan for 
CYP2C9, omeprazole for CYP2C19 and dextrometho-
rphan for the simultaneous evaluation of CYP2D6 and 
CYP3A4 was discussed [14].

The third symposium, dedicated to the general 
discussion, conclusions and proposals of RIBEF, had 
the participation of three PhD students. Fernanda 
Rodrigues-Soares (UFMG, Brazil) presented individual 
genomic ancestry analysis in CEIBA populations and 
how the frequency of polymorphisms varies in CYP2D6, 
CYP2C9 and CYP2C19 genes according to the ancestry 
[RIBEF-CEIBA Consortium, Unpublished Data]. María Eugenia 
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G Naranjo (UEX, Spain) described some of the stud-
ies published on CYP2D6 [15–17] and CYP2C9 [18–20] in 
Ibero-American populations from MESTIFAR project. 
Finally, Carolina Céspedes-Garro (UC, Costa Rica) 
presented the results of the study ‘Evaluation of scien-
tific activity in Pharmacogenetics in Ibero-American 
countries’ [RIBEF-CEIBA Consortium, Unpublished Data]. 
Major results were that Costa Rica is the major con-
tributor to scientific activity in Pharmacogenetics in 
Central America and the Caribbean, and that 34% of 
the most relevant pharmacogenetic biomarkers have 
been studied in central America and Caribbean popula-
tions. Moreover, differences in the frequency of some of 
these and in the frequency of metabolic phenotypes in 
healthy volunteers have been demonstrated, as also has 
an interethnic variability within central American and 
with other Latin American populations [21].

Finally, the conference ended with concluding 
remarks (Population Pharmacogenetics for Ibero-
american populations) presented by Catalina Altami-

rano (UNAN-León), Humberto Fariñas (UEX, Spain) 
and Victor Serrano (UP, Panama).
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