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BARCELONA—Jordi Camı́, MD, profes-
sor of pharmacology at Pompeu Fabra
University (PFU) in Barcelona, is enthu-
siastic about the accomplishments and
ongoing changes at an associated facil-
ity that he leads, the Municipal Institute
of Biomedical Research (IMIM). In addi-
tion to an ambitious, high-output Unit
of Respiratory and Environmental
Research,heisproudofapioneeringcode
of good scientific practice launched last
year as well as of the fact that members
of the Bioinformatics Unit contributed
to—and coauthored—one of the two
recently published maps of the human
genome. And most of all, he is pleased
thathis institutewill becomethenucleus
of the future Biomedical Research Park
of Barcelona, a facility that will employ
about 1000 scientists and others.

InadditiontoheadingtheIMIM,Camı́
is in charge of PFU’s 60-member Depart-
ment of Health and Experimental Sci-
ences.Hehas takenspecial care toensure
that all new professorial appointments
in the department are made only after
being advertised in prestigious interna-
tional science journals and the candi-
dates undergo rigorous internal evalua-
tion, and that internal promotions are
made only after peer review by promi-
nent scientists from other institutions,
including foreign universities. The
recruitment system Camı́ has imple-
mentedisregardedasgoodnewsbymany
observers, since “inbreeding” in profes-
sorial appointments is a common prac-
tice in Spain and many scientists have
long thought it was time for a change.

THE INSTITUTE

At the IMIM, which was started in 1947
by the Barcelona City Council, scien-
tists are organized into 11 research units
and groups containing 240 people, in-
cluding 58 senior scientists and 66 post-
graduate fellows. Its budget is about 1
billion pesetas (US $5.4 million) per

year, half of which comes from the city
council’s health care department and
half from external grants and con-
tracts. For example, the IMIM drug
analysis laboratory, one of only two in
Spain, performed tests requested by the
International Olympic Committee dur-
ing the 1992 Barcelona Olympic Games.

The IMIMconcentratesonbasic, clini-
cal, andepidemiological researchoncan-
cer, cardiovascular disease, respiratory

medicineandenvironmentalhealth, sub-
stance abuse, and medical informatics.
Considering the number of articles by
IMIM investigators that are cited annu-
ally, including in the Science Citation
Index, as well as the number of research-
ers, the IMIM ranks fourth among Span-
ishhealthresearchcenters (after theHos-
pital Clinic in Barcelona, the Hospital
Foundation JimenezDiaz inMadrid, and
the Hospital de Sant Pau in Barcelona).

UNIT OF ENVIRONMENTAL
AND RESPIRATORY RESEARCH

This group of 54 persons—including 18
staff scientists, 20 fellows, and five com-
munity health field workers—consti-

tutes an elite unit that has done much
to improve human health in Spain. Its
main areas of research are the epidemi-
ology of asthma and environmental risk
factors for the disease, respiratory muscle
abnormalities in patients with chronic
obstructive pulmonary disease, and stud-
ies on the identification of occupa-
tional and environmental risks for can-
cer (mainly bladder cancer) in the
general population.

In 1993, the group’s work resulted in
the landmark publication of a collabo-
rative study, led by researchers Josep M
Antó, MD, and Jordi Sunyer, MD, re-
garding the cause of asthma epidemics
that occurred during the late 1980s in
Barcelona. At that time, a huge increase
occurred in the number of patients who
were admitted to emergency depart-
ments in the city with asthma on spe-
cific days. Epidemiologists noted that
there was a point-source distribution of
cases near the city harbor, suggesting that
the cause might be inhalation of some en-
vironmental agent. In particular, the out-
break was linked to inhalation of soy-
bean dust released when soybeans were
unloaded into a storage silo in the har-
bor. The silo lacked appropriate filters,
and large amounts of dust were re-
leased into the air.

The researchers found that serum
samples from patients with asthma who
had an exacerbation of disease during
the outbreaks contained specific IgE an-
tibodies that reacted strongly with gly-
coprotein bands of soybean extracts. In
September 1987, unloading of soy-
beans into the silo was temporarily
halted and, shortly afterward, filters
were installed at the top of the silo be-
fore unloading was restarted.

The scientists demonstrated that in-
stalling filters to prevent airborne dis-
semination of particles eliminated
asthma outbreaks caused by dust in-
halation, thus supporting the idea that
avoiding allergens helps prevent
asthma. Not only did outbreaks no
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longer occur, but the number of days
on which there was an unusually high
number of cases also decreased. Be-
fore installation of the filters, there were
more than 1000 emergency admis-
sions and 26 deaths attributed to epi-
demic asthma due to soybean dust (N
Engl J Med. 1993;329:1760-1763).

The Unit of Environmental and Res-
piratory Research made another im-
portant contribution in 1999 with the
publication of a European Commu-
nity study, led by Antó and Manolis Ko-
gevinas, MD, of occupational asthma in
industrialized countries. After assess-
ing data on 15637 people aged 20 to
44 years, randomly selected from the
general population of 26 areas in 12
countries, the researchers determined
that 0.2% to 0.5% of young adults de-
veloped asthma from or had their
asthma exacerbated by their occupa-
tion. The fact that occupational asthma
accounted for 5% to 10% of asthma
cases in young adults suggested that it
was an important public health issue in
developed countries.

In particular, there was an excess risk
for farmers and people—including un-
specified “cleaners,” caretakers, win-
dow cleaners, and chimney and road
sweepers—who work with various
cleaning solutions (exactly which ones
are the subject of an ongoing study) in
nearly all countries, and the latter group
was the largest of 16 occupational groups
to show an increase in asthma risk of
more than 30%. Interestingly, house-
wives also had a significant, albeit small,
excess risk of asthma, likely due to shar-
ing some of the exposures of the “clean-
ers” (Lancet. 1999;353:1750-1754).

Antó,whoheads theunit, says that the
etiology of asthma—as well as the rea-
sons for the increase in its prevalence
worldwide—is still unknown in most
cases. To identify other risk factors for
asthma, his team is now coordinating a
studyaimedat analyzing the interaction
betweenenvironmental andgenetic fac-
tors. Another study under way is trying
to relate environmental exposures dur-
ing pregnancy and a child’s first years of
life with future onset and development
of allergic sensitization and asthma.

BIOINFORMATICS

Roderic Guigó, PhD, a biologist who is
head of the genome bioinformatics labo-
ratory within the IMIM Research Group
on Biomedical Informatics, and Josep
F. Abril, PhD, a biologist and research
fellow, were the only Spanish scien-
tists to collaborate in the sequencing of
one of the drafts of the human ge-
nome published earlier this year, “The
Sequence of the Human Genome” (Sci-
ence. 2001;291:1304-1351). Camı́ says
the contribution of Guigó and Abril is
important because Celera Genomics of
Rockville, Md, adopted the software de-
veloped by the IMIM researchers, which
permits practical visualization of the hu-
man genome. The program, called
“gff2ps,” has made it possible to cre-
ate a map roughly representing the
genes encoded in the 3 billion nucleo-
tides that make up the genome. The
software is in the public domain and
freely accessible (http://monstre.imim
.es/software/geneid/index.html). “This
map can be useful for genome research-
ers since it facilitates its interpreta-
tion, like a road map,” said Camı́.

CODE OF GOOD SCIENTIFIC PRACTICE

Unlike the United States and such Eu-
ropean areas as the United Kingdom,
Scandinavia, and Holland, little tradi-
tion exists in Mediterranean countries
for dealing with misconduct in bio-
medical research. An important first
step in ensuring the integrity of bio-
medical research is to provide re-
search institutions with appropriate
written guidelines. Last summer, the
IMIM implemented the first Code of
Good Scientific Practice in Spain.

The code was launched along with
the establishment of a Committee for
Integrity of Research to which scien-
tists can appeal when necessary. The
rules of the code were adopted as a per-
sonal commitment by the research per-
sonnel of the IMIM, said Camı́, and not
as a rule of the center. The code, which
was simultaneously adopted and imple-
mented by the Department of Health
and Experimental Sciences of PFU, pro-
vides for establishment of procedures
for public and independent investiga-

tion of potential allegations of prac-
tices that violate the integrity of scien-
tific research. It includes guidelines on
supervision by a mentor of research
workers in training; definition and de-
velopment of research protocols; and
storage, custody, and sharing of raw
data—both written data and biologi-
cal and chemical samples. The code re-
quires that all original information must
be kept for at least 10 years after pub-
lication. In addition, no biological or
chemical material stored as the result
of research can be destroyed within less
than 10 years after publication.

Otherguidelinesconcernpublication
practices; for instance, it is stated that
“thenonpublicationof results, or anun-
warranted delay therein, shall be con-
sidered toconstituteamisappropriation
of theresourcesemployed”andthat“the
publicationofnegativeresults,or results
other than those expected from the
project, is likewise an inescapable part
of the research work undertaken.” Fi-
nally, issues concerning dissemination
of results to themedia, fragmentarypub-
lication,redundantanddualpublication,
authorship, and practices of peer review
are also dealt with in the code.

In September, when the Fourth In-
ternational Congress on Peer Review in
Biomedical Publication (sponsored by
JAMA and the BMJ Publishing Group)
is held in Barcelona, some issues dealt
with in the IMIM code will be tackled
in depth here. Camı́, the head of the in-
stitute, said he believes the congress will
afford Spanish physicians and scien-
tists involved in basic and clinical re-
search an opportunity to become more
familiar with peer review, an increas-
ingly important subject. h

The Institute of Biomedical Research in
Barcelona employs 240 scientists and others.
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