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Resumen 

La epzdemzologia Molecular es un térmmo que 
descnbe la ~ncorporac~ónde bzomarcadores moleculares 
y de otro tzpo en la epzdem~ología. La Eptdemtologia 
Moleculartzeneelmzsrnoparad~gmade la Epzdemlología 
rradzczonal, pero representa la oportunzdad de emplear 
elaltopoderde laBzología Moleculary de la Bloqukzca 
contemporánea, para zdent@car las relaczones con las 
enfermedades por exposrczón ambzental Hay tres tzpos 
de bzomarcadoresquepueden ~erusadosen estesentrdo 
marcadoresdeexpos~czón, de efecto, y desusceptzb~hdad 
Estos marcadores pueden usarse como variables 
dependientes o como independientes en la mayoria de 
losestudios epidemiológicos. Para suempleoesnecesario 
que sean validados y cuenten con pruebas de campo. 
Esto requiere estrecha colaboración entre los cientficos 
de los laboratorios con losde la Salud Pública. Especial 
atención merecen la interpretación y la difusión de los 
datos de los biomarcadores, así como la notable 
repercusión ética que tienen estos aspectos. 

Palabras clave: Epidemiologia Molecular, Biología 
Molecular, SaludPública, biomarcadores, enfermedades 
por exposición. 

Summary 

Molecular epidemiology is a term to describe the 
incorporation ofmolecularandothertypesofbiomarkers 
into epidemiology Molecular epidemiology uses the 
sume paradigm as traditional epidemiology but the 
former represents the opportunity to use the enhances 
resolvingpower of molecular biology andcontemporaiy 
biochemical science to assess exposure disease 
relationships. There are three types of biomarkers that 
can be used in this regard: They include markers of 
exposure, effect and susceptibility. These markers can 
be used as dependent and independent variables in most 
epidemiologic study designs. Critica1 in their use is that 
they are validatedandBeldtested. This requiresextensive 
collaboration between laboratoiy and public health 
scientist.Special attention also needs or be paid to the 
interpretarion and communication of biomarker data 
and the ethical issues attendant to their use. 

Keywords: Molecularepidemiology, molecularbiology, 
public health, biomnrkers, exposure disease. 

In 1987 the US National Academy of Sciences and traditional epidemiology use the same 
published a model for a continuum of biological paradigmsbuttheformerrepresentstheopportunit~ 
markers between externa1 exposure to axenobiotic 
and resultant disease.' Biomarkers can be defined 
as biochemical, molecular, genetic, immunologic 
or physiologic signals of events in biological 
systems. The incorporation of biomarkers in 
epidemiologic research has been referred to as 
"molecularepidemiology". Molecularepidemiology 

¡o useihe enhanced resol;ing power of molecular 
biology and contemporaly biochemical science in 
the assessment of exposure-disease realtion~hip.~ 
The impetus for the National Academy effort to 
evaluate biological markers (biomarkers) in part 
comes from the needs of the government 
environmental  agencie^."^ They have a concern 
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One of the most powerful epidemiologic designs 
is the cohort study. Cohort studies usually involve 
following groups forward in time. This allows for 
resolution of temporal issues and the calculation of 
risk estimates. Biological markers can serve as 
dependent or independent variables in al1 of these 
epidemiologic study designs. 

There is also the possibility of combining a 
variety of designs in a sort of hybrid format.16 The 
classic one is where there is a cohort of people that 
is followed and a nested case-control study is 
conducted. This involves comparing al1 the cases 
of a particular disease and a sample of come of the 
people in the cohort who do not develop disease. 
The various epidemiologic designs can be applied 
to the biomarkers identified in lhe continuum 
between exposure and disease, and the biomarkers 
can be used as dependent or independent varia- 
bles in al1 epidemiologic designs to determine or 
not there is an outcome using one marker to predict 
another marker. 

The use of biomarkers in studies of human 
populations requires that two questions be 
considered. What does the marker mean and what 
are you going to tell the subjects? These are also 
corollary issues such as, the impact of labeling a 
person as part of a subgroup that has a high 
frequency of a given marker. This may have impact 
on a person's credit rating, impact on insurability, 
and an impact on hislher ability to get a job. Many 
molecular biomarkers can be very powerfully 
misperceived in the population. There are many 
examples of this and it is a great concern. It is quite 
important that when designing larger scale studies 
using biologic markers, that first of all, they be 
validate (that is, there meaning in relation to 
diseases is know) so investigators have a little 
more understanding when they start to interpret 
the results and communicate them. Finally, one of 
the great hopes is that biological markers will be 
useful in assessing risks. Biological markers will be 
most useful in two areas of risk assessment: 
quantifying the interindividual variability in people 
and making risk assessments targeted to specific 
g r 0 ~ p s . l ~ ~ ~ ~ ~ ~ ~  

Asscientistassess phenomenaatthe molecular 
and genetic level, they are observing more 
heterogeneity than was ever dreamed of. Some of 
this variability can be quantified thus overcoming 

one of the weaknesses of quantitative risk 
assessment which is the inability to pay adequate 
attention to variability. It is becoming possible to 
factor variability into assessment of risks. 

Secondly, in terms of making risk assessments 
that are targeted to appropriate groups in the 
population it is possible to use various markers to 
identify subpopulations based on a frequency of a 
marker characteristic, who might be at heightened 
or diminished risk, and the possibly make policy 
decisions that will deal with these subpopulations. 

In general, from an environmental health and 
epidemiologic point of view those are the strengths 
and limitations of biological markers. In summary, 
epidemiologists should not to use biomarkers in 
field studies until there has been extensive 
validation of them? Unfortunately, there is not 
much funding to do that kind of research. It is 
difficult to obtain grants to conduct validation 
studies, moreover, it isdifficultto motivatescientists 
who are in the "cutting-edge" of research to go 
back and perform more mundane efforts. It is not 
the kind of work that is being fostered by the 
granting authorities. Therefore, although there are 
many scientists developing new markers and new 
assays, epidemiologists are unable to use them 
because they are not validated for population 
research. Until we have that kind of information we 
are not going to be able to adequately use and 
interpret these markers in public health studies. 
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