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Molecular epidemiology has recently been 
defined as "a science that focuses on the contribu- 
tion of potential genetic and environmental risk 
factors, identified at the molecular level, to the 
etiology, distribution and prevention of disease 
within families and across pop~lations".~ This field 
has emerged from the integration of molecular 
biology into traditional epidemiologic research. Its 
objective includes 1) descriptive and analytical stu- 
dies to evaluate host / environmental interactions 
in disease, 2) the development of strategies for the 
control of bacterial, parasitic and viral disorders 
through molecular diagnosis, and 3) the prevention 
of noncommunicable diseases and genetic 
disorders by assessing risk and identifving sus- 
ceptible individuals through genetic screening. 

As yet, fewcountries have significant capabilities 
in molecular epidemiology due to a lack of trained 
molecularepidemiologistsand a pervasiveshortage 
of appropriate equipment, reagents and supplies. 
As a result, the lnternational Molecular Epidemio- 
logy Task Force (IMETAF) was recently establish- 
ed.' Its mission is: 1) to facilitate the development 
and implementation of programs in molecular 
epidemiology in alí regions of tile world, and 2) to 
promote advanced biotechnology transfer for 
scientific research and its integration into medicine 
and public health for disease prevention. The 
organization of the IMETAF includes international 
representatives, as well as National Scientific 
Committees, which areestablishedforparticipating 
~ountr ies.~,~ 

The Argentinean Scientific Committee of 
IMETAF formally began their activities in October, 
1994.3 They represent a mulfi-disciplinary colla- 
borative network of scienfists, epidemiologists, 
and health professionals who are currently working 
to develop a molecular epidemiology program for 
Argentina. The foundation of this program is an 
assessment of the current health problems in 
Argentina, and asituational analyses of the nation's 
state-of-the-art in epidemiology and molecular 
biology. The situational analyses was periormed 
by conducting a national survey of institutions 
actively engaged in research utilizing advanced 
biotechnology, as well as those involved in 
epidemiology and public health. Scientists at these 
institutions were contacted to identify primary 
research activities, to assess available human, 
technical and financia1 resources, to ascertain 
existing training opportunities, and to outline 
approachesfor developing molecular epidemiology 
in Argentina. The survey was designed to 
emphasize the existing national scientific expertise 
and infrastructure, and to identify the resources 
that will be required for further development of 
molecular epidemiology in the country. This report 
summarizes the results of this situational analyses. 

Methods 

A. Target Group 

Universities, clinical facilities and research 
organizations utilizing advanced biotechnology, 
as well as those involved in epiderniology and 
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public health were identified by the Argentinean 
National Scientific Committee of IMETAF. A review 
of relevant literature was also conducted to 
ascertain additional institutions that would be 
appropriate forthe survey. One or more individuals 
from each institution were identified as contact 
persons for that organization. They were also 
invited to refer additional persons or institutions to 
the Scientific Cornrnittee for participation in the 
survey. Using these various resources, a total of 
81 institutions were identified; their major areas of 
investigation included biochemistry, molecular 
biology, medicine, epidemiology and public health. 

The contact persons for each institution received 
information about the objectives and activities of 
IMETAF, aswell asacopy of thesurvey instrument, 
which is described in detail in the following section. 
They were requested tocompletethe questionnaire 
and return it to the chairmen of the Scientific 
Committee within three weeks. Approximately one 
month after the suweys were sent, individuals who 
had not responded werecontacted again by phone, 
and they received another copy of the questio- 
nnaire. Thefinal contactswere made approximately 
two months after the mailing, encouraging those 
who had not yet participated to complete the 
survey. 

A total of 47 institutions, representing 58% of 
the study population, participated in the survey. Of 
those who responded, 68% were located in Bue- 
nos Aires, 17% in Rosario, 9% in Mendoza, and 
2% in Cordoba, Santa Fe and San Luis, 
respectively. Most of the contact persons (48%) 
held positions as Directors of departments or 
institutioris. Ten percent were Professors, 13 % 
were Associate Professors, 15% were Assistant 
Professors, and 14% held more junior level 
positions. The majority of respondents were trained 
in biochemistry (53%) or medicine (28%); 15 % 
had degrees in biology and 4% had other areas of 
expertise. 

B. Survey Instrument 

A copy of the survey instuument is included in 
the Appendix. lnformation regarding the specific 
infectious, chronic. genetic and other disorders 
that are currently being investigated at the 

institutions, as well as their available resources in 
terms of financia1 support, equipment, materials 
and personnel, were obtained from the survey. 
Additional questions regarding possible sources 
of futurefunding, training opportunities, approaches 
to developing multi-disciplinary national and 
international networks, and the transfer of scientific 
and technical information that would be required to 
initiate a molecular epidemiology program for Ar- 
gentina were also included. 

C. Assessment of National Health Problems 

In 1994, the Pan American Health Organization 
(PAHO) published a new edition of Health Con- 
ditions in the Americas.4 this resource provides 
reliable data regarding the leading health trends 
for individual countries in Latin America, and for 
the Region as a whole. It emphasizes the changes 
that have occurred during recent years. The data 
are based on information from a variety of sources, 
and they assist with the development of national 
and international health programs. Thus, this 
resource was chosen as the primarysource of data 
for the situational analyses for Argentina. 

D. Statistical Analyses 

All surveys were coded; data were entered and 
verified using the data entry program Key Entry III. 
The ascii files were uploaded to a VAX mainframe 
computer and entered into a 81032 database for 
data editing and analyses. Descriptive analyses 
wereperformed using thestatistical packageSPSS. 

Results 

A. Major Health Problems in Argentina 

The population of Argentina was estimated to 
be 32,608,687 in 1991.4 this represented an 
increase of approximately 17% from 1980. Eighty- 
five percent of the population resided in urban 
areas; proportions in Buenos Aires, Rosario, 
Mendoza and Cordoba were 9%, 3%, 2% and 3 %, 
respectively. 
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Analyses of the causes of death in Argentina 
during 1990 for children aged 14 years revealed 
that accidents (221/100,000/yr), heart disease (91 
100,00O/yr), congenital anomalies (8/100,00OIyr), 
pneumonia and influenza (8/100,00O/yr) and 
nutritional deficiencies (8/100,00OIyr) were the 
five leading causes of mortality in this age group.4 
Intestinal infectious diseases (7/100,00O/yr) were 
also common. Among adults age 15-49 years, 
malignant neoplasms (3411 00,00O/yr), heartdisease 
(34/100,00O/yr), accidents (25/100,000/yr), 
cerebrovascular disease (13/100, 0001yr) and 
homicide (7/100,00OIyr) were the rnajor causes of 
mortality. Although chronic disorders were the most 
significant health problems in Argentina, there were 
still many individuals who developed fatal infectious 
disorders, particularly in the youngest and oldest 
age groups. For example, mortality rates for 
pneumonia and influenza approximated 1641 
100,000lyr among persons age 65years and older, 
representing 3% of al1 deaths in this age group. 

B. Research Using Advanced Biotechnology 

Eighty-three percent of the respondents 
indicated that their institutions were involved in 
research using advanced biotechnology. Eighty- 
seven percent were from organizations with a 
focus on epidemiology, medicine or public health, 
and 72% indicated that their institutions were 
engaged in both areas. Thus, there was conside- 
rable diversity in terms of the ongoing research 
projects at institutions in Argentina. 

The disorders that were investigated utilizing 
advanced biotechnology included infectious 
diseases (73 %), genetic disorders (57%), cancer 
(49%) and autoimmune diseases (37%). Areas 
receiving less attention were endocrine (29%), 
hematologic (23%) and psychiatric disorders (6%). 
The specificdiseases underevaluation are outlined 
in Table l. 

In Aroentina. research utilizing advanced - 
biotechnology wasfunded primarily by publicagen- 
cies. such asthe Public Health Ministrv, CONICET, 
SECTY and local universities. ~rivatefoundations, 
as well as pharmaceutical and biotechnology 
companies were also supporting these activities. 

However, less than 30'' of the responding 
institutions were receiving funds from international 
organizations, such as the World Health Organi- 
zation. the Pan American Health Oraanization or 
the Rockefeller Foundation. 

Table l. lnvestigations of Various Diseases 
Using Advanced Biotechnology 

Viral infections 
Parasiticdisorders 
Mycobacterium 

Diabetes 
CeliacDisease 
lmmunodeficiencies 

Cysticfibrosis 
Phenylketonuria 
Duchenne muscuiardystrophy 

Retinoblastoma 
Leukemiailymphoma 
Breastcancer 

Apolipoprotein B 
LDLreceptor 

Diabetes 
Goiter 

In terms of equipment, the items required for gel 
electrophoresis and polyrnerase chain reaction 
(PCR), such as thermocyclers, were readily 
available in Argentina. More than 90% of the 
responding institutions indicated that this equipment 
was accessible and was being employed forcurrent 
research projects. Materials, reagentsandsupplies 
required for research using advanced biotech- 
nology were also readily available. Difficulties in 
obtaining necessary enzymes (Le., proteinase K, 
restriction enzymes, Taq polymerase, etc.), 
oligonucleotide probes or primers for PCR were 
not reported. However, only a small proportion 
(22%) of the participants had access to DNA 
sequencing equipment at their institutions. 

The individuals conducting research using 
advanced biotechnology were primarily junior level 
scientists. More than one-half of the responding 
institutions indicated that Assistant Professors, 
Postdoctoral Fellows, Graduate Students and 
Technical Personnel were conducting many of the 
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research projects. A smaller number of senior 
researchers (i e., Professors and Associate Profe- 
ssors) were supervising these activities. 

C. Research In Epiderníology, Medicine and Public 
Health 

Because most of the participating institutions 
with capabilities in advanced biotechnology were 
also involved with epidemiology, medicine and 
public health, the specific areas of investigation in 
these fields were similar to those being evaluated 
by basic scientists. Infectious diseases (64%), 
genetic disorders (50%), autoirnrnune diseases 
(42%) and cancer (40%) were the major areas of 
epidemiologic research. There was limited focus 
on endocrine (29%), hernatologic (26%), or 
psychiatric disorders (8%). Few institutions were 
involved evaluating the epidemiology of cardio- 
vascular disease (8%). Thespecificdisorders under 
investigation are outlined in Table II 

Table II. Investigations of Various Diseases 
In Epidemiology /Public Health 

lnfectious Diseases Viraiinfections 
Parasiticdisorders 
Respiratoryinfections in chiidren 
Nocosomial infections 

AutoimmuneDiseases Diabetes 
Thyroiddisease 
Systemic lupuserythematosus 
Rheumatoidarthritis 

GeneticDiseases Cysticfibrosis 
Phenylketonuria 
Thaiassemia 

Retinoblastoma 
LeukemiaiLymphoma 
Lung cancer 

CardiovascUlarDiSeases ApoiipoproteinB 
LDL receptor 

Eldocn'neDiseases Diabetes 
Goiter 

- 

Epidemiologic research and public health 
investigationswereprimarilyfunded by publicagen- 
cies (Le., the Public Health Ministry, CONICET, 
SECTY and local universities). Private foundations, 
pharmaceutical and biotechnology companies, 

international organizations (¡.e., WHO, PAHO, 
Rockefeller Foundation) and banks were also 
supporting these activities. 

With regards to necessary equipment for 
epidemiologic and public health research, rnost 
respondents (97%) indicated that personal 
computers were accessible at their institutions. 
However, mainframe computers (51%), computer 
software (53%), and access to electronic mail and 
the lnternet (55%) were not readily available in 
Argentina. 

Most individuals involved in epidemiology and 
public health were junior level professionals (i. e., 
Assistant Professors, Post-doctoral Fellows, 
Graduate Students and Technical Personnel). A 
srnaller number of senior level researchers (i. e., 
Professors and Associate Professors) were 
directing epidemiology and public health projects 
in the country. 

D. Molecular Epidemiology Program for Argentina 

Ninety-six percent of the respondents indicated 
that they would be interested in participating in a 
molecularepidemiology programfor~rgentin<~ost 
individuals suggested that infectious diseases (88%), 
autoimmune djsorders (48%), cancer (40%) and 
cardiovascular diseases (38%) should be 
emphasized. Although infectious diseases, 
autoimmune disorders and cancer are areas of 
active research in the country, there is currently less 
emphasis on the cardiovascular diseases. Thus, 
the development of a molecular epidemiology 
program will providean oppoltunitytoexpand current 
research efforts and encompass the most prevalent 
chronic and infectious diseases in the country. 

Additional biotechnology equiprnent, reagentsand 
supplies will be required to develop molecular epide- 
miology in Argentina. Items most urgently needed 
included thermocyclerc for PCR, as well as DNA 
sequencing equipment. In terrns of reagents and 
supplies, access to additional oligonucleotide probes 
and primers will be most important forsupporting new 
initiatives using advanced biotechnology. 

Forthe epidemiologic and public health aspects 
of molecular epidemiology, existing personal and 
mainframe computer facilities must be expanded 
to support a molecular epidemiology program. 
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were at a junior level, under the supervision of a 
smaller number of senior investigators. Thus, more 
senior level scientists will be required to direct 
activities related to molecular epidemiology in the 
future. mis can be achieved tlirough the prornotion 
of junior scientists or the recruitrnent of well-trained 
and experienced individualsworking in relatedfields. 

The attainment of "health for al1 by the year 
2000 is a goal which al1 nations are actively 
pursuing. Although better social and economic 
conditions, health care delivery and education 
programs rnust continue to be developed, inter- 
national health can also be realized through traming 
molecular epidemiology and the utilization of 
advanced biotechnology. The development of a 
molecular epidemiology program in Argentina will 
increase capabilities in molecular epidemiology, 
which will strengthen national scientific expertise, 
enhance technology development, increase human 

resources and reduce the morbidity and mortality 
associated with the rnost prevalent diseases in 
both developing and industrialized countries. The 
Argentinean National Scientific Cornmittee of 
IMETAF is greatly contributing to this effort. 
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