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1. Introduction

The Steering Committes reconvened for its Sscond Meeting to evaluatc any
new data that had become avallable since the lagt meeting. The ligt of
participants and the programme are given in Appendices I and II.

Mr Waddingteon, Director of Environmental Health of the WHO Regional
Office for Rurope, opencd the meeting. He explained that the complew problems
posed by the toxic oil syndrome (T0S) necessitated a Steering Committee
composed of reprosentatives of various scientific disciplines. At the same
time, the size of the group had to be small to be effective. The Stecring
Committee secmed to fulfil both of these needs.

Mr C. Garcia Cano, Director-General of the Management Cffice for Economic
and Social Assistance for the Toxic Syndrome (MOESATS), Madrid, welcomed
participants on beghalf of the Spanish authorities. Due to recent
reprganization, MOETSATS has replaced the former National Programme for Toxic
Syndrome.

Dr R, Goulding, Chairman of the Steering Committes, chaired the meeting,
and Dr R. Kimbrough was elected Rapporteur.

The Steering Commitee rsviewezd the epidemiclogy, toxicology, clinical
invegtigations and research, and basie research. In addition, several

proposals were put before the Committee for review.

2. Review of progress and discussion

2.1 Epidemiclogy

2.1.1 MCESATS report

Staff changes in the Epidemiological Commission of the National Programme
for Toxic Syndrome in Spain, directed by Dr Susana Sans until the autumn of
1984, have delayed progress in work previously-initiated, especially the
development of a comprehensive clinico-epidemiological case registry.

Dr E.M. Kilbourne of the U.5. Centers for Diseaselontrol began work with
MOESATS in February 1983, His report focused, therefore, on epidemiological
activities undertaken since that.time. e I

A summary of his presentation is given in Appendix III. The report
includes a review of case-contrei.data (a total of4l3 enclosed:.studies have
thus far been documented). Three sets of data were presented in detail:

(1) A newly reviewed case-control study, performed in 1981l in the
community of Orcasitas, which strongly supports the association of oil
ingestion with TOS occurence as documented in previously reported case=control
studies.

(i1} Details regarding sources of food 0il associated with TOS
geccurrence in two families in Beville. These data, previously reported to the
WHO working group in 1983 by Dr Vioque, indicate the toxicity of denatured
rapeseed oil ohtained from the Seville refinery prior to miwing with other
oils for final RAELCA marketing and illustrate the value of epidemiclogical
studies regarding unusual outlier cases.
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(iii) Chemical analyses performed by the Spanish Department of
Agriculturc in 1981 on 138 food cil specimens collected from TOS case and
control families. The results of these analyses show a significant association
of case-associated oil with rapeseed oil fatty acid and sterol constituents asg "
well as traces of aniline.

2.1.2 Sir Richard Doll report

At its first meeting, the Steering Committece had recommended that an
outside consultant, not previcusly involved with T0S5, would be uszeful to
examine and interpret the available epidemiological data. Sir Richard Doll,
who is independently reviewing the epidemiological studies on TOS, was invited
20 express his views and to question the Steering Committee.

.5ir Richard Doll presented a preliminary assessment of the
epidemiological evidence relating to the etiology of the TOS epidemic in
northwestern Spain in the early summer of 1981l. Clearly the syndrome
reflected a truly organic disease. While some hysterical reaction may have
accompanied the epidemic, most patients were affected by a specific disease
that was differcnt from anything that had occurred previcusly or has occurred
since. The experience of Legionnaire's disease, which some experts originally '.&
thought might be toxic in origin and which dees not give rise to secondary
‘cases, made him hesitate to dismiss an infective origin out of hand, but he
“agreed that the epidemiclogical evidence made this unlikely. Some aspects of
the disease, moreover, recalled the Dutech margarine disease of 1960. The
results of the case—control studies strongly suggest that the disease was
associated with the consumption of clandestine "street oil"™. Two questions
therefore arose: (1) Was the association real or an artefact of the wethod of
erngquiry? and (2) If it were real, did it reflect causec and effect or was it
due to the confounding of the consumption of street 0il with some other factor
. that was the diréct cause?

(a) Considerations concerning guestion (1)

Several aspects of the evidence weighed heavily in favour of a real
association: the gimilarity of the results in more than ten studies, the
history of consumption of street oil in nearly 100% of cases, and the gross
difference between the histories given by affected and control families.
Consideration had, however, to be given to the possibility of bias in the
selection of cases and controls, the conduct of the interviews, and the .)
response of the subjects. The f{irst possibility iz effectively eliminated by
the design of some of the studies, unless the consumption of street oil had
beeén made a diagnostic criteriom.

' The second possibility eould be eliminated if the interviewing had been
done’ blind or if different histories had been found in subjects who,
.subsequent to the interview, were found to have been incorrectly diagnosed.
‘Blind interviews were, however, 1mPract1cable, and 1t‘wasrnot known whether
_any patients who had been interviewed were subsequently excluded. The short
interval between the presumed period of exposure and the dates of interview
should have prevented any major bias due to differential recall. However,

" there could have been a tendency for controls to have deniéd exposure if the
purchase of street oil was in any way derogatory and for cases to have claimed
exposure unjustificably if there were any advantage in so doing. It would be
helpful to know (a) if the proportion of control families purchasing street
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0il seemed realistic in the light of known social customs and (b) what the
timing of the announcement of economic assistance for affected patients was in
relation to the timing of the interviews. Sir Richard is seeking replies to
the above quastionsi meanwhile he is prepared to accept that the observed
association was real for the reasons set out at the beginning of the paragraph.

(b) Comsiderations concemming quegtion (2)

The distinction between a causal association and a secondary association
due to confounding is a central problem in many epidemicological studies. In
the absence of human experimental evidence (which is commonly unethical orx
impracticable to obtain) it is not sensible to seek logical proof of
caugation, Evidence has, however, often heen obtained that is strong enough
te justify postulating a causal relationship and action based on that
postulate. Three sorts of evidence are possible: (i) the characteristics of
the association in individuals; (ii) the consonance of the distributiom of the
diszease and the agent in time, place, social group, ete.; and (iii) the
results of laboratory studies. For TOS, reliance mugt currently be placed on
(i) and (ii): (iii) has not been informative.

4 causal relationship is supported if the relatiomship in individuals is
specific, if it is found repeatedly in different studies, if the association
iz stromg (i.e. if the lower confidence limit of the estimated relative risk
following exposure was more than 3), and if the risk appears to have a
sengible biological relationghip with dose and time of ewposure., These
criteria were gatisfied by the relationghip of TQOS with the consumption of
street o0il except for specificity (see below) and evidence of an increase in
risk with increasing dose. Quantitative relationships with dietary factors
are, however, extremely difficult to obtain from dietary histories. Other
relationships were observed in some of the case-control studies, for example,
with the purchase of other products from street wvendors and the consumption of
salads, but these were easily identified as confounders as the purchase of
street oil was directly implicated.

Clearly the epidemic began to disappear before the exchange of "street
0il™ for olive oil began but the rapid reduction in cages from mid—June cannot
be regarded as evidence that the o0il caused the digeasze. Evidence that the
geographical distribution of the disease corresponded with the distribution of
certain batches of processed oil is suggestive but incomplete. The evidence
prezented by Mg Clavera Ortiz waz difficult to evaluate, It was, however,
limited in wvalue because it referred to sales networks rather than to the
distribution of specific batches under suspicion. The demonstration that
"rogue" cases of the digease occurring outside the epidemic areas had been
exposed to suspect batches of "street oil" by unusual pathways (as had heen
demonstrated with the cases in Sevilla) carried great weight. It would be
valuable if a register could be prepared of all sporadic cases that occurred
outgide the high-risk region and information recorded about the possibility of
exposure for each case. Evidence that street oil had bheen purchased and
consumed in all four conventsz in which outbreaks were recorded supported the
0il hypothesis, but there gtill seems to be some discrepancy betwesen the date
when oil was purchased and the onset of diseasge in the Casgarubios del Monte
convent,
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Sir Richard was not able to express an opinion about the origin of the
outbreak until he had received some of the additional information he had
sought and had met Spanish scientists who questioned the relationship of the
diseaze to impure oil. )

-

2.1.3 Other concerns

Subsequent discussion focused on the complexities of the food oil
distribution in Spain. The particular batches of oil associated with the
epidemic, however, were described by Dr Castro as encompassing six separate
shipments made from RAPSA (San Sebastian) to RAELSA in the firat few months
of 1981l. The earliest of these shipments occurred on 11 February 1981, and it
iz claimed to have been returned unused to RAPSA (except for a 500 kg portiom)
because of an offensive odour. Detailed information regarding oil
distribution activities is contained in a Spanish government document prepared
by an interministerial commission in 1981 and can be used as a2 reliable source
of information for rapeseed oil distribution analysis.

A review of the recommendations for epidemiology made by the Steering
Committee at its first meeting showed that many of the recommendations have
not yet been implemented (see recommendation 4.2.). Unless adequate access to ‘,
computers and the necessary programmers are provided, this situation canmot be
improved.

2.2 Cliniecal evaluation and research

The presentationg made by the Clinical Commission of MOESATS indicates
much progress. However, no computer facilities are available to the
Commission, the financial support iz not as freely availlable as needed, and
only 50% of its members have remained. Members of the Commission are
concerned about the coordination between research, clinical evaluation and
epidemiology. The regults of the c¢linical studies of the last year are
summarized in Appendix IV. 1In general, no harmful effects have been observed
in children breastfed by motherg with TOS.

A programme for long-term follow-up was presented (Table 1). The
cardiovascular, regpiratory, neurological, and immune systems have been
evaluated. Of particular concern are pulmonary hypertension and the liver
pathology noted in some patients. Psychiatric studies are also under way.

®

Clinical investigation projects include the study of involuntary muscle
activity, intimal fibrosis in the ¢ardiovascular system, neurclogical injury,
chromogome studies, immunological studies, studies of the pathogenesis of the
liver disease, and the role of eosinophilia in tissue damage. In addition,
the effect of patients’' serum on granulocytes and connective tissues is being
investigated.

Most of the recommendationg made by the Steering Committee at its first
mesting in June 1984 have apparently been implemented in Appendix V. It was
pointed out that the clinieal investigations have not used a comparison
group. A cancer reglstry has been started but is presently not coordinated
with existing cancer registries.
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The purpose of the Steering Committee is to make research
recommendations, not to implement them. Unfortunately, it is difficult to
understand where the clinical investigations are leading without proper
back—up by epidemiological studies. A need was seen for a "liaison group"”
from the Steering Committee to coordinate these efforts with the active
investigators, :

2.3. Experimental toxiecology (Basic research)

Although more epidemiological evidence has been obtained to reinforce the
association between certain specimens of mixed rapeseed oil and the
development of TOS, the causative agent present in the oil remains
unidentified. A Comsultation on Basic Research Needs im Toxie 0il Syndrome,
held in Copenhagen on 27-28 June 1985 discussed research derived from the
characteristics of the disease and considered new hypotheses. This meeting
supported an interconnecting programme of studies in toxicology, biochemistry
and immunology (Appendix VI). The main items of this programme concentrate on
possible disruption of lipid metabolism, the imnunotoxicity of phenylvinyl
imadazolidinethione, a compound which can be formed by reaction of aniline
with natural constituents of rapeseed 0il, and the analysis of the changing
pattern of cell infiltrations in tissues from TOS patients during the
different stages of the disease development.

Research scientists engaged in these studies should meet frequently and
regularly to discuss their results. The creation of a liaison group from the
WHQ Scientific Steering Committee appears necessary to maintain
interdisciplinary discussion and to help assist in guiding researchers towards
the potentially most fruitful approaches as new information arises.

Studies of toxicological research of TOS conducted in the past year
(Appendix VII) ineluded improved identification of samples stored at the
oleoteca. Peroxidation of the oils and their cupric—chlorophyl content was
further investigated. The animal studies and early analysis of oils done in
1981 were re-evaluated. Many of the oils were very rancid, with a high
peroxidation response. The origin of many of the oils in the oleoteca can be
established. Some components of these oils have been greatly altered. To
pursue these studies, an organic chemist has been added to the team,
Simulations of the refining process have been postponed until ‘*C aniline
can be used to allow recovery of all labelled derivatives.

3. Pending issue

3.1 Possible sporadic cases of TOS

As the illness in Spain associated with the consumption of clandestine
0il seems to be a new disease, it was recommended at the First Meeting of the
Steering Committee to determine whether gporadic cases have previously
occurred in Spain or elsewhere. Such cases may have gone unreported or may
not have been recognized. To examine the feagibility of such an approach, it
was proposed that editors of medical jourmals in selected countries be
approached to publish a brief summary of the highlights of the disease and ask
for reports from physicians who might have seen similar cases. These reports
would then be analysed and followed up, a task that could be directed by the
WHO Regional Office for Ewrope. A similar approach should be made to
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toxicology and pathology journals to determine whether the pathology observed .
in the cases has ever been noted in experimental laboratory amimals. The

Steering Committee hopes that the WHO Regional Office for Europe will take the
initiative. -

4, Conclusgions

The new evidence presented at this meeting, in particular the
epidemiological studies further confirm the strong association of the TOS with
the consumption of adulterated cooking 0il. The alternative theories which
have been proposed by some scientists in Spain and elsewhere are not
gcientifically, or statistically, convincing.

Paraquat has been proposed as the cause of TOS. The symptoms and gignsa
of paraquat poisoning in humans have been known for almost 20 years with many
cages reported in the literature. The TOS syndrome does not resemble whatever
paraquat poisoning., The suggestion that the consumption of tomatoes
contaminated with an organophosphorus pesticide (Nemacur) caused TOS alsoc has
no basis in fact. The required symptomatology caused by such organophosphone
compounds does not correspond at all to TOS.

The Steering Committee continues to be convinced that TOS iz a new
disease. No new cases have been reported in the last year. Unfortunately, no
specific treatment is known. Since many patients remain chronically ill, it
is imperative that the causative agent be found, that the disease be
characterized as best as is humanly possible, and that patients with TOS be
followed closely. This can only be accomplished by appropriate prospective
and retrogpective epidemiological studies in close collaboration with elinical
investigations.

Studies on pesticides such as Nemacur do not provide any evidence to
support the hypothesis that T0S resulted from exposure to such compounds. The
Steering Committee concluded that there is no rationale for continuing such
studies.

The Steering Committee concluded that proposals outlined in the
recommendation for basic research and for research in toxicology (5.3) should
be implemented without delay.

5. Recommendations &

5.1 General recommendations

5.1.1 The WHO Scientific Steering Committee for Toxic Oil Syndrome is a
multi-pational body which meets relatively infrequently. A gap exists between
its meetings and the issue of its reports, which may take place no more often
than annually, and the implementing of its recommendations. As a result, the
actions suggested may not be initiated, may not be coordinated, may not be
completed, or may not come properly to the notice of the Scientific Steering
Committee, To overcome this organizational defect, a liaisom group should be
set up, derived from two or three members of this Committee and acting as its
exacutive arm.

The liaison group would visit Spain to confer with the people directly
concerned, possibly two or three times per year. Its main duty would be to
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see that the Steering Committee's recommendationg are, sa far as practicable,
put into effect, and it would be obliged to report whenever necessary to the
Steering Committee,

The structure, organization, mode of working and funding of the liaison
group should be discussed and agreed between the WHQ Regional Office for
Eurppe and the Spanish authorities,

5.1.2 In Spain it is imperative that an official permanent and scientific
body consisting of experts knowledgeable in TOS should exist and be given the
overall responsibility for the investigation of the toxic syndrome and the
care and management of affected patients.

3.1.3 Every effort should be made to rehabilitate TOS patients physically and
psychologically, and various methods for restoring them to the mainstream of
society should be evaluated.

5.1.4 Research projects within the'purview of MOESATS should be refereed and
reviewed to ensure a high standard before they are implemented.

3.1.5 A list of chemicals carried in the tankers used to transport the
denatured rapeseed 0il is urgently needed, and MOESATS should undertaka
efforts to obtain such information.

5.1.6 More information on the denaturing process and the source of origin of
the case-associated oil in France is required and should be obtained by
MOESATS from the customs officials in Spain.

5.2. Specific recommendations — Epidemiology

5.2.1 Adequate epidemiological study of TOS canmot be realized without the
establishment and ongoing support of a team of trained personnel operating
within Spain and devoted exclusively to studying the epidemiological aspects
of the TOS epidemic. The maintenance of such a team continues Lo be the
central requirement for a meaningful epidemiological programme. At present,
with the exception of Dr Kilbourne, no epidemiological expertise ewists. Thig
situvation mugt be corrected in the near future so that a fully functional and
fully staffed epidemiclogical unit is in place by early autumm 1985,

At a minimum, this team should consigt of five persong (in addition to
Dr Kilbourne): three physicians trained or trainable in epidemiology, one
computer programmer and one data coder. The team will require substantial
access to a mainframe computer, a minimum of three full-time computer
terminals and access to a computer line printer. The requirements for this
endeavour are outlined in detail in Appendix VIII.

The greatest part of the team's time should be devoted to the
implementation of the recommendations given below without delay.

5.2.2 A clinico-epidemiological register of affected persons should be
promptly constructed by merging all available data files on affected persons
and their families (the official MOESATS census, records of the Ministry of
Justice, clinjcal history forms collected by the ¢linical subcommisszion of
MOESATS, the Ministry of Health's "Pneumonia File", ate), . Development of a
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clinico—-epidemiological case definition and assessment of data validity will -
be a crucial part of this activity. Such a register will provide a definitive
and comprebensive base from which sampling for future epidemiological and
clinical studies can he done.

The raw data from all of the case-referent studies on the oil-illness
association have not yet been acquired by MOESATS. Summary data from these
studies have been reviewed further to evaluate this assoclation. However,
this review cannot be completed until interviews with the investigators have
further clarified the methods used in some of the studies.

5.2.3 "Toxico-epidemiological” studies examining chemical comstituents of
0ils in relation to clinico-epidemiological data regarding the personsg or
families from whom such oils were collected are a promising approach to the
jdentification of oils which may potentially contain the TOS agent. Such
studies ghould be promptly begun {see Appendix IX) as they may provide a
useful means for distinguishing between case—associated and
non—case-assoeiated oils and may thereby enable more meaningful toxicological
gtudies to be dome.

Computer resources are not yet adequate; access to a mainframe computer .}
and printer through an adequate nuwber of terminals is 5till needed.

5.9.4 Particular attention should be paid to cases that are unusual by virtue
of the following: (a) occurring outside the central/northwest epidemic

area; (b) occurring in association with work in processing, tramnsporting or
selling suspect oils; or (c¢) occurring in the very early phases of the
epidemic. Study of the circumstances in which such cases occurred may well
yield useful information regarding linkages between individual caseg of TOS
and sources of ingested food oil.

3.2.5 Data recently releagsed from Ministry of Justice sources regarding
o1l salesmen and routes of oil distribution and sale should be studied
epidemiologically in close detail for the special information they may provide
regarding sources and distribution patterns of case-associated oils.

5.2.6 Clinical, demographic, and epidemiological factors associated with
progression of TOS into its chronic phase should be sought through detailed
elinico-epidemiological studies.

5.2.7 It should be determined whether identification of sporadic cases of
TOS not associated with the consumption of the illieit oil is possible (see
gaectiom 2.1).

5.2.8 PBoth new and old epidemiological data regarding TOS should be promptly
submitted for publication in peer-reviewed scientific journals. Fully
described studies in the form of scientific papers are to be preferred to
letters to journal editors.

5.3. Specific recommendations — Clinigal investigations

5.3.1 To ensure efficient follow-up and care of cases, and initiation of
reliable programmes of clinical investigatiom, MOESATS must provide and rely
on a multidisciplinary coordinated group of a sufficient number of physicians
integrated and coordinated by the National Investigation Commission.
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3.3.2, For data collection and adequate follow-up of cases, standardized
approved protocols which can be abstracted should be used. All patients with
I05 should be closely followed prospectively. Unaffected family members of
cases and their children and children of cases should also be followed.

3.3.3. Studies should be focused on the major and more relevant
manifestations of the TDS: neurological, cardiepulmonary, cutaneous,
psychiatric and gastrointestinal.

5.3.4., All TOS patients who die should, so far as possible, be necropsiad,
with all relevant tissues collected for subsequent examination by experts of
the disease.

5.3.5. A study on the incidence of malignant disease among TOS patients by
contrast to a control group of the population and evaluation of the frequency
and clinical nature of birth defects in offspring born to parents with TOS
should be carried out in ¢lose collaboration with epidemiologists.

5.3.6 To ensure good standards of c¢linical research, the collection and use
of all biological samples from TOS patients, including urine takem for
clinical research purposes, should be coordinated by aznd be the responsibility
of the National Investigation Committee.

5.3.7 Collaboration in research and clinical management with centres outside
Spain should be strengthened.

3.3.8 Medical research should take into consideration the clinieal
manifestations of TOS, such as mechanisms which produce fibrosis, endothelial
damage, eosinophilia, immunological aspects of the disease, and interactions
between endothelium, platelets and fibroblasts.

5.4, Specific recommendations - Basic research

5.4.1 A simulated refining procedure should be completed to provide a
detailed analytical profile of aniline derivatives.

5.4.2 Research into the toxic properties of compounds produced by reaction
of aniline with constituents of the oil before, during and after refining
should be continued.

2.4.3 Until the toxico-epidemioclogical study is complete, no mnew toxicity
testing of oils should be carried out. When the study is complete, an
adequate store of case-related oils and control oils should be maintained and
relevant biological and analytical studies be reconsidered by the Steering
Committee,

5.4.4 Once case oils have been identified, a protocol for their storage
should be developed.

5.4.5 The Steering Committee endorses the research proposed by the
Consultation on Basic Research Needs in Toxic 0i1l Syndrome, 27-28 June 1983
(Appendix II) and the toxico-epidemiological approach (Appendix VIII) to
identify case associated oils.




page 12

5.5 Liaison group

5.5.1 There is a pressing need for a more incisive attitude towards

arganizing the studies, repeatedly reviewing the findings, putting new .
engquiries into effect and drawing valid conclusions. The Steering Committee
strongly supports the proposal made by the Consultation on Basic Research

Needs in Toxic 0il Syndrome, 27-28 Jume 1985, and recommends that a "liaison
group" be eatablished to link the programme of research between different
disciplines with the clinical and epidemiological programmes. This liaison

group would monitor implementation of the recommendations of the Steering
Committee and advise on ad hoc needs (see also General Recommendations 5.1.1).
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Menday, 1 July

02.00 - 09.30
09.30 - 10.30
11.00 ~ 12.30
13,30 - 16.30

Tuesday, 2 July

09.00 - 12.30

13.30 - 16.30

Wednesday, 3 July

09.00 - 12.30

12,30

Coffee break:
Luaeh break:

APPENDIX II

PROGRAMME
Registration
1, Opening Session
1.1 Scope and purpose
1.2 Adoption of the agenda
1,3 Election of officers
2.  Report on clinical status and mortality {(Spain)
2.1 Discussioen
3. Epidemiclogy
3.1 Report on epidemiological investigations in
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APPENDIX ITT

Report on Selected Aspects of the Epidemiology of Toxic-oil Syndrome (TOS)

For Discussion at W.H.O., TOS Steering Committee Meeting - July 1-3, 1985

1.0 Introduction

Epidemiologic studies of TOS are of two general types: etiologic studies
and followup studies. By etiologic studies we mean investigations designed to
clarify the events leading to the TOS epidemic and to elucidate the nature of
the causative agent, whatever that may have been, In contrast, followup
studies are investigations that aim to increase what we know about the
manifestations and natural history of this unique disease as it evolves among

the cohort of affected persons.

2.0 Etiologic Studies

2.1 The Qil-Illness Association

One of the most fundamental etiologic questions concerns whether
fraudulently marketed food oil served as the vehicle through which the TOS
agent reached people. Table 1 summarizes data from some of the studies that
have been done in this area., The first 2 studies listed in this table have
been published in peer-reviewed journals, and the work of the next 2 authors
haz been submitted for publication.liz The regt, as far as we know, exist as
preliminary reports that have not been worked up in publishable form. Many of
the data summarized in Table 1 were mentioned in Dr, José Rigau's epidemiologic
summary in the recently-published W.H.Q. monograph on T0S.3 The studies by

Cafas and Sanchez Mozo, however, were not included in that review.




The data in support of the oil-illness link are impressive. With the
single exception of the study of Catal&-Villanueva in Chozas de Abajo (Leén) in
which the control families appear to have been overmatched, the studies in
general show strong associations of c¢il consumption and illness that are highly
statistically significant. ﬂb negative studies have been left
out of the table in order to make it appear more convincing.

We feel that these data strongly support a causal association betweén oil
and illness, There are only 2 slternative ways in which these data might be

:

explained: (1) that bias within the studies accounts for the observed &
associations, or (2) that some third variable closely correlated with oil
consumption is the "true cause" of TOS.

It is difficult to say whether bias may have led toward positive results
among the studies on which we have few data on the methods used (the
preliminary reports). For all studies after that of Casado-Flores,l the news
media had already reported on the possible association of illness with cooking
0il. This news may have influenced cases to some degree to respond positively
when questioned about the oil. In all the studies it is possible that the
eagerness of investigators to obtain a positive result may have influenced the ‘
way in which they gathered data. Nevertheless, the associations between oil

and illness noted in the various studies are not only statistically




gignificant; they are gquantitatively substantial. The odds ratios are all
greater than 9, and in the great majority of the spudies the odds ratios are
unquantifiably high. OStudies that appear positive solely because of bias tend
to carry relatively low odds ratios. The strength and consistency of the
findings in all of these studies argues against bias as the sole explanation of
the resﬁita.

Tﬁe second possibility that requires consideration is that oil ingestion
was only a correlate of the exposure that was truly etiologic for TOS. A
specific suggestion has been that the traveling salesmen and street marketers
who =0ld the suspect 0il also sold another product that was more closely
related to the illness. Indeed, Rigau found that some items sold by traveling
salesmen in Navas del Marqués (Avila) were associated with TOS by univariate
statistical analysis. However, these associations were substantially weaker
than the oil-illness association, and, after taking 0il ingestion into
consideration (multivariate analysis) the other exposures lacked statistical
importance.? Any hypothetical “true" etiologic exposure would have to be
even more closely associated with illness than is consumption of suspect oil.
However, in all the epidemiologic studies of TOS yet done, we know of no
variable as strongly and consistently associated with illpess as is oil
consumption. Thus, at present, there is not even a good candidate for an
alternative explanation.

Since results of the listed studies cannot be well explained by the
existence of bias or an alternative et%ologic exposure, we conclude that a

fraudulently marketed food o0il was the vehicle through which exposure to the

etiologic agent of TOS occurred.




2,2 Entry of the TOS Agent into 0il Mixtures

At the time of the TOS epidemic, many, although mot all, oil specimens

taken from cases showed evidence of the admixture of rapeseed oil that had been
treated with aniline,* The addition of a denatured component to an oil
intended for human consumption was such an obvious break in acceptable food
preparation technique that it drew the immediate attention of investigators,
and the epidemic has been widely assumed to be in some way related to denatured
oil. Subsequent chemical analyses revealed the presence of other low-quality
oils in specimens taken from case householdy it appeared that many
"case-related" oils were actually complex and heterogeneous mixtures containing
many components.-

In an attempt to clarify which oil component(s) might be associated with
illness we reviewed 138 already existing oil analyses done by the Spanish
Ministry of Agriculture's Regional Laboratory in Madrid. These were oils
turned in by case and well households during the government sponsored
oll-exchange program. Of course, no single oil could reliably be classified as
etiologic based on which household turned it in, We assumed, however, that
etiologic oils would come from case households more frequently than from others
and that any systematic differences between the two groups of oils would
reflect the composition of the etiologic component(s). To date, only a
preliminary analysis of these data has been done and what follow are
preliminary results:

We found that the "case oils" contained significantly greater quantities of

brassicasterol, campesterol, linolenic acid, and erucic acid. All of these

substances are present in substantially greater quantities in rapeseed 0il than

e




in other commonly-used, edible dils. We also found that the case oils
contained aniline significantly more frequently than controls. These findings
support the idea that the TOS agent entered etiologic oils through admixture of
denatured rapeseed oil, The results are reported in greater detail in a report
handed out at this meeting (Working Document on Pilot "Toxico-Epidemiologic"
Study).

Another study supporting the importaﬂce of denatured rapeseed oil in the
T0S epidemic was completed this year by the Clinical Subcommission of PNST.
This was a study of TOS cases occuring in 2 families in Sevilla. These cases
are of epidemiologic interest because Sevilla is located quite some distance
(approximately 300 km.) from the group of l4 contiguous provinces in central
and northwesté}n Spain where the vast majority of cases occurred. The 2
families consumed oil from the ITH oil refinery in Sevilla, and were apparently
the only persons to do so. This oécurred because the heads of both households
worked at ITH, held high positions there, and were allowed to take oil home for
personal use. ITH refined denatured rapeseed oil for RAFLCA, the oil
distributor with whom suspect oil associated with the TOS epidemic, has been
most strongly linked through legal investigation. Since the ITH-associated
cases were apparently related to the ingestion of rapeseed o0il before mixing
with other oil components (mixing occurred later at RAELCA), the data suggest
that the TOS agent entered later oil mixtures through the denatured rapeseed
0il component alone. The ITH cases are presented in greater detail in the

drafr paper entitled "Toxic-oil Syndrome Case Reports Associated with the ITH

0il Refinery in Sevilla" handed out at this meeting.




The results of the ITH study also suggest that a parallel study of
Danesa-Bau, the other firm refining rapeseed oil for RAELCA, might be
profitable. If TOS cases could be clearly related to ingestion of any oil that
may have come directly from Danesa-Bau, this would indicate that the TOS agent
was present in imported denatured rapeseed oil before the process of refining.
The alternative, that this unusual etiologic agent arose simultaneously during

refining at two different sites, would be extremely unlikely., We are presently

exploring the feasibility of a Danesa-Bau study. .V

2.3 Further Toxico-Epidemiologic Study

Toxicologic and chemical studies of oils relared to the TOS epidemic are
greatly hindered by the lack of a reliable method for determining whether an
oil contains (or contained) the TOS agent. To date there is no reliable animal
model for the illness nor any in vitro test to identify such oils. Moreover,
the fact that an oil specimen was taken from a TOS case by no means assures
that that oil was the particular oil responsible for that case.

We therefore plan a "toxico-epidemiologic” study comparing oils taken from w
cases and their neighbors. The study would in many ways be similar to the
pilot study described above that used existing data from the regional
agricultural laboratory. However, the rationale for the propesed investigation
is more complex, We intend to focus on a single small community in which TOS
was epidemic. We reason that a small community would have had a limited number
of vendors and the number of 0il mixtures on the market would alse be limited.

We hope to establish a "fingerprint" or pattern of chemical constituents for

each o0il mixture. The statistical methods of cluster analysis would be used to




identify oils with similar fingerprints. Oils with a specific fingerprint
would likely have come from the same batch. If oils from any particular
fingerprint are strongly associated with illness, then it is likely that the
common batch from which they originated contained the TOS agent. Such oils
could then be the subject of further chemical and toxicologic study, with some
degree of confidence that the results obtained would be relevant to the TOS
epidemic.

Because the oils to be analyzed are now over 4 years old, the chemical
aqigsis will focus on those chemical parameters unlikely to change much over
time. ‘The saturated fatty acids (16:0, 18:0, 20:0) are relstively resistant to
peroxidation’but must be quantified in relation to total specimen weipght rather
than as a percentage of total fatty acids. The ratios of these components
(18:0/16:0 and 20:0/16:0) would also be relatively stable. Fatty acids with a
single double bond would tend to peroxidize over time, but preliminary evidence
indicates that the rates of peroxidation would be similar for the different
mono—unsaturated fatty acids (personal communication, Dr. Tom Bernmert). Thus,
although the absolute quantities of mono-unsaturated fatty acids would
diminish, the ratios of their concentrations (16:1/18:1(n-9), 16:1/18:1(n-7),
and 18:1(n~7)/18:1(n-9)) would likely remain constant over time. We already
have some preliminary data on how these parameters might be useful for
fingerprinting oils. The data in Table 2 show that specimens 2, 37, and 14 are
quite similar, but oils 19, 1, and 23 differ greatly.

A draft protocol of the study will be available at the meeting.

3.0 Follow—uyp Studies

To date we have had relatively little opportunity to conduct epidemiologic .

followup studies, although clinical followup has been actively pursued by the
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Clinical Subcommission., A first step toward the institution of adequate
epidemiologic followup is the development of a register of affected persons,
No uniform case definition was applied for entry into the existing official
census of TOS patients. Thus, the census cannot serve as an epidemioleogic
register. Certain ongoing surveys of the Clinical Subcommission are
accumulating much of the data that would be needed for epidemiologic followup,
and we plan to create 8 joint clinical and epidemiologic register.

Once the register is completed, we intend to investigate mortality among
affected persons. Any specific cause of death that occurs with
disproportionate frequency among the cohort of affected persons would be of
particular interest. If these causes of death were treatable when caught at an
early stage, a widespread screening program of TOS patients might be indicated.

Other followup studies would examine the incidence or prevalence of morbid
events among affected persons, again with the idea of preventing such illness
or treating it early.

Finally, followup of persons with presumable exposure to the toxic agent
(e.g. well members of case households) could be studied regarding the
possibility of future adverse health events.

Studies of the occurrence of cancer among affected persons and the
occurrence of birth defects in their offspring are currently being done by the
Clinical Subcommission, and that group will present those results. Future
study in both of these areas would ideally be through cooperative study

involving both clinicians and epidemiologists,




4,0 Conclusion

Adequate epidemiologic study of all of the potentially fruitful avenues of
investigation into TOS requires a far more intensive research effort than is
presently occurring. The limiting factor is the relatively small number of
trained epidemiclogists working in, this area. For this reason, labor-intensive
projects, such as the epidemioclogic register of cases, have necessarily
received relatively little attention. We hope that the opportunity for a more

comprehensive epidemiologic approach to TOS will occur in the future.

—— Report prepared by E.M. Kilbourne




- 10 -

5.0 References

1.

Casado Flores J, Casquero J, Colomar P, Garcia Ferrero M, Morales M,
Sanchez Palacin A, Tabuenca JM. Sindrome téxico por consumo de aceite

adulterado. Uns encuesta alimenticia esclarecedora. Ciclo Ensayos Médicos
(March 1982, No. 31):9-12.

Rigau Pérez JG, Pérez Alvarez L, Duefias Castro 5, et al. Epidemiologic
investigation of an oil associated pneumonic paralytic eosinophilic
syndrome in Spain., Am J Epidemiol 1984;119:250-260.

Rigau-Pérez JG. Summary of case-control studies and case or cluster
investigations, Amnex 2 in: Grandjean P, Tarkowski S, eds. Toxic Oil
gyndrome., Mass food poisoning in Spain. Report of a W.H.O. meeting:

a o Sl I LTRSS ) R s RemEmSET s S s SRSt AAgad . r e T A RA S soe = e
R R A T L B TE ot ey : : R bl -

Madrid 21-25 March 1983, World Health Organization, Copenhagen, 1984,

@

Tabuenca JM. Toxic allergic syndrome caused by ingestion of rapeseed oil
denatured with aniline. Lancetr 1981;2:567-568,

Ventura Diaz IM. AnAlisis convencional de las muestras disponibles de
aceites supuestamente téxicos (composicibn en &cidos grasos, esteroles,
insaponificables, etc.). Grasas y Aceites 1982;33:73-78.




8100°0 €56
€100°0  pourIopUR
7SZ0'G  Ppeurzapun
ﬂﬂﬂQ-D pauLjapun
ZI00°0  PpeuTjapun
«1000°0 9% €2
€000°0  PsuTIepun
«I1000°0  Ppaufjapun
B000°0  PaUTIapun
+1000°0 00° %1
¥1000°0  paurzapun
+1000°0  Ppaurjopun
SH{GA—§  OT384 EPPO

Uaus3{eg JUBISUTI] £g SIIUTEIUO) I3 PSTTLQBIUL UT PIOS TIC POO4 YITH

Z0L

ZLS

L9

Z0e

FAAY

Z001

29¢

25t

AN

Zet

AN

FAA

29

0T /9

= 1Z fC1

EE /2T

01 /€

Y /ST

ST /ST

=CZLT/STO

Y0Z/TL

YOT/%E

%8 /82

96 /It

BE /91

z9 /%

GnoIn JuUaIajay
utr Asuoanbalyg

. uaatl SnTBA UBY] E8IT Jxi

08 = 0791
¥00T = BI/81
00T = T11/11
00T = 01/01
%00l = ET1/€1
00T = 61/61
%06 = 85/1¢
%001 = 8 /8

2001 = 6 /6

¥00T1 = £ /i

¥88 = 8y/Iv
3001 = L2742

%001 = 29/29

dnoIqg a8e8)
ur Axuanbaxy

ATTwe,g olaTy I1BUSHTON
(eTousTE]}

ATTWS] BPBUOIIY
(e1308)

AtTwsy ss[BI9g Ip sBITOVOg
{eiowez) seuTAdIJUY -

f1Teg Sp [BGOISTI) UEBG
{BTA08RG)

A1Twe BqTIIY Sp 023130
(uge)

AT Twey olBqy sp sezog)
Apyweyg PEIPEN
Arwey PTIpEy
TERPTATPUT PrIpe
TenpIATPUT PTIPEl
(PTIPER)

ATTwe]  UGIIB[Y Sp OTANZ0]
(eTTAY)

ATTwe sgnbaey 71ap seamy
TERPTATPUT PTIPEH
ITU] Apnig 8328l qng Apnlg

Jo uoT3Iedo]

ajusqy-zado]

Z2T(

MHUHNU

BASRUBT[TA-§T018D
OZOp~Z3YIUBG
SBUBY)

(Z) sefoy sp zelg
(1) ssloy ap zBIQ
ZAUT1IBK~-B3IpUyY
Za194~-NB3 1Y

S3.JI0T,J-OPBSBY

TGNy 35114

swolpuis [Ip-21X0] JO :oﬁumﬁw,é aYy JO SITPNIS IUBIIIHY—IBB] mo@ﬁﬁ:zm *1 3149w

Bt b b e = = —— -

——m-

R e B e it

. S —




§L0°0
£90°0
500°0
010
6870
o019
940
8Z°1

8Ly

#1000
L0011
2i0°0
{000
£15°0
05°8L
71°0
i9°6

LLtel

®

090°0
gseto
12070
L2070
€6£°0
{61
LZ*o
fe'e

£

TL0'O
1Z1°o
600°0
£90°0
FTARE
DL*6
70
92 &

10° L

SALATYNY EBWVA TILOATES

990°0 990°0
601°0 1110
£00°0 £00*0
0400 %90°0
€vE°0 09€°0
98°8 256
' 9z°0 £7°0
0Z2°2 "2
299 0L°9
I 773

- SEN4dHVS 110 SOL

E ATEYL

{6-u) 1IgT/{L-u) 181
(L-u) 1381/3:91

{(6-u} T:81/1:91
01910102

0t91/0181

Gly¥s Y101

0102

0181

0:91

ALATYNY




£}

Results of the general data collection protocol

APPENDIX IV







APPENDIX IV

PRESIDENCY OF THE GOVERNMENT
Nationmal Plap for the Toxic Syndrome
lhified Investigation Cammission

J
)

(linical Investigation Sub-Commission T
‘:,-'."l_“ -~ \'
i < \-.
g G
} o e s o
R TR LWL
AN -
\" T R - -
N, = _
e

RESULTS OF THE GENERAL DATA COLLECTION PROTOCOL

MONTH 31

Dr. Igancio Abaitua Borda

Dr. Manuel Posada de la Paz

Dr. Mercedes Castro Garcia

Dr. Francisco Diaz de Rojas

Dr. Juan Manuel Tabuenca Oliver

OCTOBER 1984







INTRODUCTION

A new clinical review has been made of the patients
included in the General Data Collection Protocol which has
been kept since the beginning of the illness.

For this review a new clinical questionnaire was
applied exclusively to the 989 patients who whom it was applied
previously. This time 913 were received (92.3%) and in addition
we have been notified of 22 cases of loss of contact, in many
cases because the patignts moved to provinces where the National
Plan does not have a programme. Taking this into consideration
the response should be considered good, especially because the
study was made in a peripd during which there were many transfers
from intrahospital units to extrahospital units.

Up to now the reporting has been only descriptive,
so that many of the sections cannot be compared with the results
obtained on previous occasions because correlations must be
made to define syndrome  pictures with the same characteristics
as those used previously.

On this occasion, taking the previous results into
account, the questionnaire has been simplifed by reducing it
considerably and avoiding questions of minor Televance, to
facilitate the work involved in its completion, correction,
processing and explanation, although trying not to lose the basic
information. Therefore, the final questionnaire consists of
about 100 clinical type questions grouped by syndromes,




doctors concerned for correction.

listed below:

Puerta Hierro "
1* de Qetubre "

Leganés "
Pozuelo de Alarcon "
Torrejdén de Ardo:z "

Avenida de Portugal "
Alcobendas "
Fuenlabrada "
Ruiz de Alarcon "
Orcasitas "
Boadilla del Monte "
Mostoles "
Getate "
Colmenar Viejo "
Moratalaz "
Leén "
Valladolid "
Zamora "

Guadalajara "

Salamanca "

The questionnaire was previously distributed to the
Units with a list of patints wto whom it should be applied,
and with instructions for its completion. Later the questionnaires

were corrected and, when necessary, were returned to the

Protocols have been receivedfram the Follow-up Units

Aguacate . - ¢ "~ Follow-up Unit

Alcorcon " " W w
Alcali de Henares " " 1

Nifio Jests " " "

Fundacién Jimé&nez Diaz " T 't

Modesto Lafuente " " "
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RESULTS

We present the percentages relative to the overall
population corrected, because there ia a larger number of
children than that which would correspond if the distribution
of the general population affected is taken into account.

The average age of the overall population studied is
33, The average age of the adults is 39 and the average age of
the children is 10. In the case of the adults the average 1is
the same for males and females. In the child population the
average of the males is 10, while for the females it is 9.

The results are presénted in tables which show percentages
relative to the overall population, to the groups of children
and adults and within the latter showing males and females
separately. The significance has been ascertained of comparing
the adult males with the females and the children with the adults,
and among the children, the males with the females, although the
latter data are not shown because there is practically no
difference in any case. The method used was Pearson's X 2
with Yates' correction as necessary. The tables show whether
the difference between groups is significant or not, and the

degree,of significance by means of the following code:

NS = > 0.050,

* = ( 0.050

x* = ¢ 0.025
*%% = ¢ 0,010
kxx% = ( (.007




SYMPTOMS

Table 1 shows the frequency of the symptoms most
often mentioned or those of greatest clinical importance.
More symptoms are found in the adult females than in the males
and these differences are clearly significant in the case of
cephalalgia, loss or memory, arthralgia, and cramps. The
frequency of symptoms is much lower in children than adults,
with evident significance in all cases.

In regard to evolutjon, and if we compare the results

obtained in month 19, a rise is seen in the frequency of insomnia

in adults, both males and females. The frequency of myalgis,
loss of strength, and mouth dryness was reduced in adults and
more especially in women, dyspnea, alterations of sensitivity,
and pruritus. |

There are no significant increases in the children's




SYMPTOMS
ADULTS
OVERALL | MALES | FEMALES | TOTAL| CHILDREN
ARTHRALGIA 33 34 %% 46 41 *xxx g
CRAMPS 34 30 *%% 42 38 *xax  qg
|
CEPHALALGIA 26 22 *rxx 37 31 amxar o
|
MYALGIA 24 24 % 32 20 kxx# g
|
DYSPNEA 20 25 NS 25 25 *xxx 3
ALTERATIONS OF 21 21 % 29 26 xxpxx 3
SENSITIVITY
INSOMNIA 18 16 **% 27 23 #aax o
LOSS OF STRENGTH 16 17 N§ 22 20 wpxe g
|
PRURITUS 15 20 NS 18 19 asex 3
LOSS OF MEMORY 16 14%%%% 25 21 wEEx
|
[
LOSS OF VISION 15 16 NS 20 19 wxsx 1
|
MOUTH DRYNESS 12 14 Ns 15 15 rxax 2
ALOPECIA 6 7 NS 7 7 %xa Z
UNGUAL ALTERATIONS 3 3 Ns 4 4 rexx O
RAYNAUD'S PHENOMENON 2 2 NS 3 T kA 0
MYCLONTA 2 4 ﬁs 3 3 axxr g

TABLE 1




Table 2 shows the most frequently occurring or
important sings observed. This chapter includes some sections
that are not exclusively a sign, but a group of signs, such
as objective neurclogical affection or psychiatric disturbances.

This table also shows the greater frequency of altera-

tion in adults than in children, and in adults in females
compared with males. The difference between adults and childrga

is very significant in all the sections except dental altera-
tions and muscular atrophy, and the difference is slight in
the case of sclerodermal changes. The greatest significance between

males and females is found in psychiatric disturbances and

sclerodermal changes, and there is also a great significance

in regard to objective neurological affection and articular

deformity or limitation.

From the point of view of evolution, and comparing
the results with those relative to month 18, an increase is

seen in the frequency of psychiatric disturbances and dental
alterations in all the groups, as well as in arterial hyper- |
tension in adults. The frequency of articular deformity or ‘b)

limitation and muscular atrophy is reduced, especially in

children, and edema in women. Objective neurological affection

cannot be compared because on the previous occasion it was

not grouped in this way.




SIGNS
ADULTS
OVERALL MALES FEMALES TOTAL CHILDREN

OBJECTIVE NEUROLOGICA; 33 30 r%* 43 38 AxA% 12
AFFECT.

PSYCHIATRIC DISTURBANCES 23 17 *#*% 30 25 REEX 15
DENTAL ALTERATIONS 19 21 NS 20 20 NS 15
SCLERODERMAL CHANGES 11 S k*%%k 15§ 11 * 7
ARTERIAL HYPERTENSION 8 6 %% 12 1O RAaxn 0
ARTICULAR DEFORMITY/ 7 T okpx 11 g AxER 2
LIMITATION

MUSCULAR ATROPHY 4 3 NS 4 4 NS5 4
EDEMA 2 2 Wg 3 3 ﬁ** 0

TABLE Z




MAJOR SYNDROMES

a) Neurological Pathology

Tables 3 and 4 show the symptoms and signs of
this clinical manifestation. More symptoms are found in
women than in adult males. The differences are significant,
especially in regard to cephalalgia, loss of memory, cTamps
and insomnia. When comparing the children with the adults

more symptoms are seen in the adults, the difference being

of marked significance.

In regard to signs, it should be pointed out that
the absence of neurological affection in children is very
important and is clearly significant with respect to the adults.
Also, a larger percentage of adult females are found with

signs of this affection then males.

In regard to the evolution, an increase in the
frequency of insomniaz is seen in adults, while the frequency
of myalgia and loss of strength in the same group 1is reduced.
Alterations of sensitivity are reduced, especially in the ‘;
women's group. Among the signs, myoclonia has increased
in adults, although not significantly.




NEUROLOGICAL AFFECTION (SYMPTOMS)

ADULTS

OVERALL |{ MALES | FEMALES TOTAL CHILDREN
MYALGIA 24 24 3 32 29 *EA% 8
CRAMPS 34 30 **# 42 38 wEA 18
ALTERATIONS OF SENSIVITY 21 21 % 29 26 kA% 3
W LOSS OF STRENGTH 16 17 NS 22 20 Hrxx 4
CEPHALALGIA 26 22 RRE* 37 ' 37 kaAR 5
INSOMNIA ‘ 18 16 *kx 27 23 kA%% 2
LOSS OF VISION 15 16 NS 20 19 *%#*% 1
LOSS OF MEMORY 16 14 **xx 75 21 *T** 0
AUDITCRY ALTERATIONS 7 7 NS 9 8 *i** 1
|

TABLE 3




10. .

NEUROLOGICAL AFFECTION (SIGNS)

ADULTS
OVERALL | MALES | FEMALES| TOTAL | CHILDREN
‘ NS NS$ :
MUSCULAR ATROPHY 4 3 4 4 3
|
; |
MYOCLONIA 2 4 NS 3 3 7*** 0
NON-OBJETIVE AFFECTION 66 §9 I 55 60 7*** 88 u
‘ e
LIGHT 28 26 177 36 32 40
MODERATE 4 4 N5 ¢ 5 e 1
SEVERE 1 0 75 1 1 NS 0
TABLE 4

e

In the objective affection section the percentages
of affection do not add up to 100 because in a small number of

¢cases 1t was not recorded




1.

b) Pulmonary Affectieon

Table 5 summarises the data relative to pulmonary
affection. One-fourth of the adults suffer from dyspnea but
only 3% of the children. Because complementary tests are
concerned, which were not made on all the patients, the rest
of the data in this table are shown by indicating on the
one hand the number of tests made (N) and on the other hand
the percentage of altered tests with respect To those made (%)
and not with respect to the total number of patients reviewed,

The vital capacity and diffusion tests were made
in the case of about 30% of the patients, while signs of
pulmonary hypertension and X-ray alterations were recorded
in about 50%, and PO, in about 25%. The percentages are
somewhat lower in the children's group.

When comparing adult males and females it is seen that
alterations of diffusion are significantly more frequent in the
women than in the men. When comparing the adults with the
children the higher percentage of pulmonary hypertension signs
in the children is especially observed.

Relative to evolution, dyspnea has been reduced
especially in women and children. In Tegard to the complement-
ary tests, all have reduced repercussion in all the groups.




PULMONARY AFFECTION

ADULTS
OVERALL | MALES| FEMALES| TOTAL CHILDREN
. . ; i
DYSPNEA 20 25 |S 25 25 T
]
NS NS
VITAL CAPACTITY < 70% 235 . L 130 198 L7 77 ¢
203 sz ™" NS 8
DIFFUSION < 80% 18 g 113, 165 015 e
SIGNS OF PULM. 148 o5 NS ... a7 M qag
HYPERTENSION 4 2 4 3 10
LUNG X-RAY ALTERATIONS A% NS
CAUSED BY TOS 367 5 100 o 205 4| 305 131 5
PO, < 70 mm Hg NS AN
1 44
Tz 69 o 14 100 . 144, 52
N TABLE 5
3
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¢) Hepatic Affection

Table 6 shows the results relative to hepatic
enzumatic alterations, We cannot show the percentage of
alteration with respect to hepatic syndrome patterns
(cholestasic, cytolytic and mixed) because at the present
time the necessary correlations have not been made,.

Since this table refers to analytical tests which
have not been recorded in all the patients, we show the number
of tests made in each group(N) as well as the percentage
of affection with respect to the tests made (%).

The percentage of tests in the case of the adults
is nearly 60%, except G.G.T. which was only recorded in about
40%. In the c¢ase of the children the percentage of all the
tests is about 45%.

This pathology occurs more frequently in males than
in females, which 1is significant in the case of increased
transaminase. Very few hepatic alterations are seen in the
children's group, only alkaline phosphatase is elevated in
3%, but the G.G.T. is not altered in any case, so that
this percentage may possibly be erroneous.

In regard to evolution, although there appears to
be a tendency towards a reduction of occurrence of alterations,
there are no significant changes,
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HEPATIC ENZYMES

ADULTS
OVERALL | MALES | FEMALES | TOTAL CHILDREN
* & R LEE ]
“RANSAMINASE 419 130, | 215 4 345 4, T 185
NS A%
Sl 4 1
KALINE PHOSPHATASE | 418 30 | 215 4 345 . 154 -
NS hhkx .
SV P g 274 4 86 4 | 119 4y 205 4, 144 4
v : e
LIRUBIN 414 128 3 | 212 4 340 155 4
TABLE 6 i ]
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d) Skin Alterations

Table 7 shows the symptoms and signs found in the
skin. A saliesnt point is the pruritus symptom, especially
in the adult population. Scleroderma-like changes are
significantly more frequent in women than in men, basically
at the expense of those of a distal localization. It should
be pointed out that in all groups distal scleroderma-like
changes are more frequent than proximal changes, although
these differences are not significant in the case of adult
males and children. In addition, it should be mentioned that
in all the groups alterations considered light are more frequent
that those considered severe, and that these differences are
clearly significant except in the case of adulft males.

In regard to evolution, there are mno significant
changes in any of the groups considered.




CUTANEQUS AFFECTION

16.

ADULTS
OVERALL MALES FEMALES |. TOTAL CHILDREN
T TTTTPRURITUS 15 20 NS 18 19  AxAx% 3
- — 2LOPECIA 6 7 N? 7 7 REX 2
TTTINGUAL. ALTERATIONS 3 3 NS 4 4  kxAa 0
——_GUTTATE SKIN 2 1 NS 1 1 NS 4
_TIT3CLERODERMA- » P o )
— _1IKE CHANGES
-~ PROXIMAL 4 3 NS 4 4 NS 5
} :
- DISTAL 10 5 *rx%xx 15 11 kukn 5
-PROXIMAL AND
-DISTAL 4 3 NS 4 4 NS A
TTTT=DEMA 2 2 ﬁs 3 3 AAe 0

TABLE 7
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e) Psychiatric Affection

Table &8 shows the percentages of the most important
psychiatric manifestations. A salient point is the elevated
frequency of depressive pictures in the adult population,
especially ‘in women, and the high frequency of psychic
disturbances in children should also be pointed out.

Relative to evolution, we have already mentioned
that in all groups there is an increase in psychiatric altera-
tions considered globally, but we cannot compare each of these
manifestations because they were not specified on previous
occasions.




PSYCHIATRIC AFFECTION

ADULTS
OVERALL | MALES | FEMALES | TOTAL | CHILDREN
. . xRN
NEUROSIS 7 6 11 9 :
xR ‘ L& & K]
AFFECTIVE PSYCHOSIS- 12 9 18 15 1
_ DEPRESSION
PERSONALITY 5 3 NS 5 s k% ‘[
DISTURBANCES &
SUPERIOR EUNCTIONS , , NS : : > .
ALTERATIONS
PSYCHIC DISTURES. . Axnn
> 5 0 “f 0 0 13
| IN CHILDREN
TABLE 8 .
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f) Osteoarticular Alterations

Table § includes articular signs and symptoms.
In the case of deformity or limitation, degenerative changes
and osteoporosis, the percentages (%) are given with respect
to the cases in which they were recorded (N), and not with
respect to the whole of the population studied 1in each group.
These data have been collected in rather more than 40% of
%P the adult population, and about 25% of the children.

We point out the high frequency of arthralgiz symptoms
in the adult population and especially in women, and only
four cases with signs of arthritis (2 men and 2 women). In
regard to the latter symptom, there is an obviously significant
difference between adults and children.

The frequency of osteoporosis is not very high,
except in adult men and in no case was it recorded in the
child population. We must consider the frequency of degenerative
changes as high, although limited to the adult population.

In regard to evolution, there are no major variations
in the symptoms and there appears to be a reduction in the
frequency of osteoporosis.




20.
OSTEQARTICULAR INVOLVEMENT
ADULTS

OVERALL MALES | FEMALES TOTAL CHILDREN

SIGNS OF ARTHRITIS 1 T NS 1 1 * 0

ARTHRALGTA 33 34 *F* 16 41 reAx 3

DEFORMITY/LIMITATION 307 79 N3 180 270 NS 77
18 13 22 19 10

DEGENERATIVE CHANGES 286 74 Né 174 249 AxXARTG
30 36 34 35 0

QSTEOPOROS IS 267 70 ***159 230 arx 77
6 16 4 7 0

TABLE 9
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g} Vascular Phenomena

Table 10 shows the data we consider indicative of
vascular affection. In all cases the frequencies are low,
and nil in the case of thromboembolism.

No important differences in evolution are observed
because of the low frequencies of occurrence.




VASCULAR PHENOMENA

22.

ADULTS
OVERALL | MALES | FEMALES| TOTAL CHILDREN
NS xR
ANGOR 1 1 1 1 0
NS R
. RAYNAUD'S PHENOMENON 2 2| 3 3 0
i
NS NS
LIVEDO RETICULARIS 2 i : 2 7 1
) NS E ]
TELANGIECTASIS 2 2 2 2 0
NS E X ]
PHLEBITIC PHENOMENA 1 1 A 1 | 0
TROMBOEMBOLISM 0 0 0 0 'j 0

TABLE 10
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h) Analytical Data

The analytical data, excluding those previously
discussed, are summarised in Table 11. This table, as in
the case of the others, shows the numberof determinations
recorded in each case (N) and the percentage of data altered
with respect to them (%) and not with respect to the total
population of each group.

The number of tests made varied between 50% and 605
for the adults and between 40% and 50% for the children, except
for increased immunoglobulins and the presence of antibodies,
which were made in a small percentage in all the groups.

The frequency of altered data is low and the
Jdifferences between groups are not marked. The presence of
elevated triglycerides in a high percentage of adult males
should be pointed out. '

In regard to evolution, the véry large reduction in
the frequency of lymphocytes in all the groups should be
mentioned.
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ALTERATIONS IN ANALYTICAL TESTS

ADULTS
OVERALL | MALES | FEMALES | TOTAL CHILDREN
l
INCREASED E.S.R. 342 1006 NS 159 268 NS 156
4 4i 8 4 3
HEMOGLOBIN € 12 gr 430 131 NS 224 355 NS 159
2 1 3 2 i 2
HEMATOCRIT > 55% 428 130 NS 224 354 * 157
1 0 1 ‘@
LEUKOPENIA < 4.000 433 132 NS 224 | 356 1 NS 161 1
LYMPHOCYTOSIS > 4.000 431, 133 NS 222 5 | 355 . NS 159 .
PLATELETS <150.000 365 103 5 F 191 , | 29 N? 150 1
1
!
TRIGLYCERIDES > 200 359 109 ., ***183 Z 297 . T* 130
- 2
|
t OF IMMUNOGLOBULINS 59 1 17 917 23 0 40 . bfs 60
3
i
PRESENCE OF ANTIBODIES 60 12 o N3 20, 32 . 7** 58 .
. | ]
EOSINOPHILIA > 500 423 127 5 YR 221 ] 348 1 £ 157 \
RISE IN L.D.H. 370 107 o ¥5 193 300 NS 147
3 4 3 3
OTH 76 NS 216 EEE
ER ALTERATIONS 279, 33 ¢ 1404, 27 133 4
N

TABLE 11
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i} Treatments

Table 12 shows the treatments most frequently used.
The percentage of patients not being  given . any treatment
should be especially pointed out. This percentage is very
high in the case of the child populatiomn.

Rehabilitation, psychopharmaceuticals and analgesics
are treatments still very much used, especially by the group
of adult women. Specifically, analgesics are very much used
in the adults group, while no child is being given such
trTeatment. '

Steroids are being used in a very small percentage,
only 3 cases, 2 men and 1 women, all adults. One of these
cases is being treated with steroids locally, in another case
steroids have been used to coincide with a picture of urticaria,
and in the third case the reason for using steroids is not
known.

Relative to the evolution, the most outstanding datum
is the increase in the number of patients in all groups who
are not being given any treatment.
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TREATMENT
LADULTS
QOVERALL | MALES FEMALES TOTAL CHILDREN
NONE 53 §2 wxx 38 43 RREXR 88
REHABILITATION 12 5 AAAX 19 14 AARA 4
PSYCHOPHARMACEUTICALS| 14 g hEAR 22 18 AkR% 1 |
ANALGESICS 20 18 A%2% 31 26 AEAx 0
B COMPLEX 3 3 NS 4 4 kel 1
STEROIDS 0 1 NS 0 1 NS 0
OTHERS 26 34 NS 30 31 AXAR 6

TABLE 12
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OVERALL CLINICAL EVALUATION

Table 13 summarises the clinical evaluation of

this population. This evaluation has been made by doctors

in the Follow-Up Units responsible for each patient, according to
their own criterion. Thus, the patients have been grouped

into five categories. The fact must be taken into account

that on previous occasions there were only four categories,

but this time the previous classification "light" has been
sub-divided into "only symptoms'" and "light picture”.

This table shows the high percentage of children
in the "complete normality" classification and there is a
very significant difference with respect to the adults.

$imilarly, the general situation of the males has
improved with reéspect to the females, although the differences
are not significant.

It should be pointed out that there is still a
large percentage of patients with objective pathology, although
among them the most important g oups is classified as "light
picture”. This percentage is greater for the women than for
the men (*#*%*) and for the adults than for the children (***%}.

Only 6 cases considered as severe have been recorded
5 adults (3 women and 2 men) and one child (male). In 5 cases
the neurological affection is severe, and in 4 the sclerodermal
picture is severe. We can also mention that four of them have
improved with respect to the previous review and the other two

are the same; there was no case of worsening.

Relative to evolution, the reduction of the '"moderate”
group should be pointed out, with an increase in the "light"

and "only symptoms" groups, in the whole of the population
studied.




Table 14 summarises the situation with respect to
the previous review. The small percentage of worsening in

all groups should he pointed out.
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OVERALL CLASSIFICATION
ADULTS
OVERALL MALES | FEMALES| TOTAL ! CHILDREN
COMPLETE NORMALITY 28 22 NS 17 18 *%x*%x g
ONLY SYMPTOMS 31 40 NS 33 36 KREE 17
LIGHT PICTURE 34 33 NS 40 38 kkkx 2
MODERATE PICTURE 6 4 9 7 kkEs
SEVERE PICTURE 1 1 ﬁs 1 1 NS 0

TABLE 13




SITUATION WITH RESPECT

TO THE PREVIOUS REVIEW

ADULTS

OVERALL

FEMALES

TOTAL

CHILDREN

IMPROVED

31

30

29

A

THE SAME

WORSE

TABLE 14
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COMMENTS

This time it has been possible to include 92.3 per
cent of the population reviewed in the previous report. Thus, we
consider that this sample is still as representative as the
previous one, and after the correction facters have been
established. the results will represent the population of
affected persoms, with the same exception .as on the previous
occasion, in the sense that the majority of the patients not
included and who were selected previously,would probably be
included in the less affected groups who are reviewed at
longer intervals, sc that the real results may be somewhat
better.

As already :-mentioned, this report can only be purely
descriptive because up to now it has not been possible to make
the necessary ceorrelations which would enable us to define
patterns of illness more precisely. Similarly, this report
does not present the major .syndromes commented on in the previous
report for lack of the neéessary correlations, so that the
major syndromes cannot be globally evaluated and compared in
regard to evolution,

In any case, through the . successive pilctures, in general
a smaller percentage of affection is seen in children than in
adults and, in the adults, in men than in women, both in regard
to symptoms and objective signs,andcbwdytical tests, except
hepatic enzymatic alterations which are more frequently altered

in males

The complementary tests must be evaluated with pre-
caution because they were not made on the great majority of the
patients and, of course, they were made on those in whom that
specific pathology was suspected, so that the percentages
will be elevated.
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CONCLUS IONS

The conclusions are multiple,and we consider that they
will be more and more precise after a more complete statistical
analysis that is necessary for studies of this kind. The follow-
ing comclusion are clearly evident and can be used as an
indication.

1. Subjective symptoms persist in & large percentage
of patients, and are significantly higher in adult women than
in men, and in men and women together tham in children.

°

children's group. Also, in general terms, a better evolution 1is
seen in the men than in the women.

2. The improved clinical evolution continues in the

3. There does not appear to be any increase 1in the
frequencies of pathological pictures in this population except
for psychiatric alterations.

4, There are no abnormal hematological data in this

population, since the lymphocytes that were seen in adults
last time have become normal. '

5. A large percentage of patients do not need any .,,
treatment at the present time.

6. There is still a large percentage of patients with
objective pathology, although more than 80% of them are con-
sidered as "light" pilctures.

There is a very small percentage of worsening, and
the percentage of improvements is quite high in all the groups.




The Clinical Investigation Sub-Commission wishes
to thank the doctors in the Follow-Up Units who have collaborated
in this review, for their effort in deing the work that has

made this study possible, and also thanks the patients included

in this study, whose cooperation has been excellent at all
times, in spite of their being periodically subjected to
reviews.







"Drafe 1 June 17, 1983

(Please give comments to Dr. Ed Kilbourne)

WORKING DOCUMENT ON PILOT "TOXICO-EPIDEMIOLOGIC" STUDY

Materials and Methods

This investigation concerns reports of chemical analyses done on 138 oils
collected at 3 collection centers during the first phase of the Spanish
Government's oil exchange program in June and July of 1981. The exchange
program had been set up in an effort to remove all possibly eticlogic oil from
circulation. During the program, pure, high—quality olive oil was given in
exchange for food oil that had been sold in unlabelled containers.

The 3 collection centers served different areas. There was one in each of
the small towns of Torrejon de Ardoz and Alcazla de Henares. 4 third center
served a specific area of Madrid.

Some of the details regarding collection of szamples for analysis from these
centers are not known with precision. This lack of information is due in large
part te the death of one of the central persons inveolved in the exchange
program and the haste with which the program was instituted, leaving little
time for record keeping. Nevertheless, it is known that the centers were asked
to take all containers of oil from househalds in which there were cases and set
thes aside, marking themw with a double X ("XX"). One container from each
family without cases was also set aside unmarked as a control.

The 138 specimens that are the subject of this report made up only a
portion of the oils set aside in this manner at the 3 centers. The exact
procedure used for selecting the oils to be analyzed from the pocl of collected

oils is unknown at this late date. Nevertheless, there is no evidence to




suggest that oils were selected by the systematic application of any criterion
(e.g., appearance) that might bias the study.

The criterion for assigning oils "case” or "control" status was the
statement of the household member who brought in the oil regarding the presence
or absence of cases of the epidemic syndrome in the family, Identifying data
were recorded which will allow us to trace the household from which each oil
came so that we can ultimately verify the case or control status of each oil.
This, however, has not yet been done. | |

A few 0ils could be assigned neither case nor control status because
containers’ markings had been removed or become blurred. The numbers of
control, and unassignable oils are given in Table 1.

The oils were taken to the Regional Laboratory for Madrid of the Minisery
of Agriculture. When multiple oils were available for a case family, only one
was analyzed. Each case or control specimen was analyzed for each of the
chemical components listed in Table 2. The fatty acids were quantified in
terms of their proportion of the weight of total farrty acids in a specimen.

Similarly, each sterol was quantified as its percentage of the weight of total

4~desmethyl sterols. Free aniline was measured in parts per million (ppm). ‘

The chemical analytic merhods used have been published elsewhere., The analyses

were done in July 1981.




We compared the mean values ¢f each chemical component in the case and
control groups. The differences were evaluated for statistical significance
using Student's t test {(two-tailed),

Further analysis was done using dichotomous indicator variables regarding
the presence or absence of rapeseed oil, animal fat, and aniline. Rapeseed oil
was regarded as present if brassicasterol was 0.2 percent or more. Cholesterol
greater than or equal to 1.0 percent was taken as evidence of the admixture of
animal fat., Aniline was‘regarded as present if it was measzurable; the
detection limit of the analytic technique for aniline was 0.5 ppm.

The magnitude and significance of association between the dichotromous
variables and illness were evaluated using the odds ratio and Fisher's Exact
Test {2-tailed). The independent contributions of the rapeseed oil and aniline
variahles were assessed using post-stratification summary odds ratios and the
chi-squared test according to the technique of Mantel and Haenszel.

The possibility of a selection bias resulting from the presence of more
cases than controls from certain cgnters {or the inverse) was examined using an
analysis stratified by collection center.

Results

The mean values for linolenic acid (p < 0.02), erucic acid (p < 02.025),
brassicasterol (p < 0.005), campesterol (p < 0.01), ané aniline (p < 0.005)
were significantly greater in cases than in controls. The mean values for
estigmastenol {p < 0.05) and the combined total of delta-7 estigmastercl and
delta-7 avenasterol (p < 0.025) were higher in controls than in cases. There
were no statistically significant differences between cases and contrels in

mean values of the remainder of chemical components measured (Table 2).




The proportions of oils containing animal, fats were similar among cases and
controls (59.0 percent and 57.8 percent respectively; odds ratio = 1.05; not
significant). Rapeseed 0il was present in substantially meore case than control
oils (73.1 percent and 40.0 percent respectively; odds ratioc = 4,07;

p = 0.0004) as was aniline (39.2 percent and 15.6 percent respectively; odds
ratio = 3.51; p = 0.0054).

After statistical adjustment for the effect of the rapeseed oil variable,
the aniline variable had relatively lirtle informational importance
(Mantel-Haenszel summary odds ratio = 1,87; chi-squared = 0.76, not
significant). In contrast, after adjustment for the aniline variable, the
rapeseed oil variable remsined an important predistor of illness
(Mantel-Haenszel summary odds ratio = 3.04; chi-squared = 4.86, p < 0.01),

The rapeseed oil-illness association was also examined after stratification
by Speciﬁen collectjon center, The odds ratios at a2ll 3 levels of

stratification are similar and substantially greater than 1 (Table 3).

Finally, we examined the pattern of association of the aniline and rapeseed

oil variables. -Concordance of the two variables was high, 70.0 percent.
Rapeseed oil occurred in 37 specimens without aniline, but aniline did not
occur in specimens without rapeseed oil.
Discussion

The most substantial weakness in this study is the lack of certain

important data regarding the collection and selection of eils for chemical




analysis. We know of no reason to believe that the choice of oils sent to the
laboratory resulted in a selection bias. Indeed, the strength and consistency
of the association of rapeseed oil with illness, even when stratified by
collection center, suggests that no such bias occurred. Although,

theoretically, collection and selection procedures resylting in identical

degrees of bias may have taken place at all 3 centers, it is difficult to

imagine concrete circumstances under which this could have happened, especially
in light of the fact that oils could not be identified as containing or lacking
rapeseed oil without sophisticated chemical analysis. Neverthelezs, the fact
that we are unaware of any methodologi; problems is no substitute for the
secure knowledge that appropriate procedures were followed. Our results must
be interpreted with this peoint in mind.

Another problem with the study in its current form is the misclassification
that may have resulted from our acceptance of self-reporting from families
regarding the presence or absence of TQOS among their members. In addition,
since collection was in the midst of the epidemic, some of the control families
may later have developed cases. TFortunately, we have the means in hand to
verify the illness status of the families, and we intend to do so before
writing the final version of' this report.

Any misclassification that may have occurred in this preliminary report is
unlikely to have been systematically related to the type of unlabelled food oil
consumed, and is thus unlikely to lead to false or misleading results. Most
likely, the lack of precision in differentiating cases from controls only adds
"noise"™ to the data, blurring the differences between the two groups and making
it more difficult to demonstrate statistical significance. The expected net

effect on the analysis is thus statistically conservative,




Qur approach to the analytical chemical results was a statisticzl one.
Such an approach was made necessary by the fact that not all oils taken frem
case households need be eticlogic (pathogenic) nor are oils taken from controls
necessarily benign. There was no way to be sure that the 0il or oils taken
from case families were the specific ones thar produced illness. Some of the
bottles collected from controls were virtually full indicating little or no oil
had been consumed, In this manner, an etiologic oil could have been turmed in

by a "control” family because that oil had not had any chance to do harm. In

addition, the attack rate among persoms who ingested presumably atiologic oil .’

was not 100 percent. Thus, an etiologic oil might come from a control family
who just did not happen to become 11l from it. A1l this notwithstaﬁding, this
study 1s based on the premise that oils containing the etiologic agent would
have been collected more frequently from case than from control families.

The pattern of statistically significant differences observed between the
- case and control groups was strikingly consistent. Erucic and linolenic acids,
brassicasterol, and campesterol all occurred in relatively greater amounts in
the case than in the ;ontrol eils. All of these chemical components zlso occur
in relatively higher concentrations in rapeseed oil than in most other edible .«Q
oils. The simplest interpretation of these findings is that rapeseed oil
occurred more frequently in cils taken from cases, and that the oil containing
the eticlogic agent probably also contained rapeseed oil.

Aniline, not a normal component of rapeseed oil. was also found in greater
average concentration in case oils. We used the multivariate Mantel-Haanszel

technique to evaluate the relative strength of the associations of aniline and

rapeseed oil with illness, Information about whether an 0il contained aniline

T SN EE ey T ), —
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did not significantly improve the ability to predict an oil's case-relatedness
over that provided by the rapeseed oil variable alone. In practical terms,
this relative weakness of the aniline variahble means that aniline must have
occurred less consistently in etiologic oil than did rapeseed oil.

These datz lend support to the hypothesis that rapeseed oil treated with
aniline contained the eticlogic agent of T0S. The ahsence of free aniline from
some samples may indicate that the oil had undergone refining, which markedly
decreases the content of free aniline. The amount of that decrease may have
varied among specimens as a result of different degrees of refining of
different lots of oil. Even with refining, compounds of aniline (anilides)
would be expected to persist. Unfortunately, anilides were not measured in
these specimens.

As a result cf this study, we feel that further investigation of other case
and contreol oils would be useful, Among the compounds studied should be the
various aniline-lipid compounds that might be expected to occur in a rapeseed

oil-aniline mixture subjected to specific oil refining procedures.




Table 1. Distriburion of case and control oils by collection center.

Center Cases Controls Total*
Torrejon 12 24 36
Alcala 36 14 50

Madrid 30 7 37

Total 78 43 123

*¥The case or control status of 15 oils was ynknown. .y




Table 2. Mean values of chemical components of oil specimens in the case and
control groups.

Mean*®* for Mean* for
Caze Contrel Difference
Chemical Component Group Group in percent Student's t P Value

Fatty acids:
€16:0 (palmitic) 9,43 9.50
C16:1 {(palmitoleic) 0.677 0.671
£17:0 . 0.0885 0.0911
C17:1 (ramificado) 0.0953
C18:0 (stearicg)
(¢18:1 (oleic)
C18:2 (linoleic)
Cl8:3 (linolenic)
C20:0 (arachic)
Cl2:0
Cl4:0
C'20
£22:0
£22:1 {(erucic)

0,15 NS
0.05 N=
~.25 NS
=0.07 NS
~1.14 NS
0.84 NS
-1.,17 NS
2.49 <0.
1.89 NS
Q.29 N&
0.35 N5
~1.08 NS
-1.89 NS
2.28 <0.

I
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* =
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i
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4

4—desmethyl sterols:

Cholesterol . -0.34 NS
Brassicasternl . 3.00 <0.005
Campesterol . 2.84 <0.01
Estigmastenol . w2.25 <0.03
beta-Sitosterol -0.38 NS
deita-7 estigmasterol

& delta-7 avenasterol . . -2.36 <0.025

Aniline . 3.08 <0.005

*Mesn of the values for the propertion of total fatty acids or total
4-desmethyl stercls made up by a particular component. The exception is
aniline which is expressed in units of parts per million.




Table 3, Stratification by collection center: o by two tables of illness by
presence of rapeseed oil,

Rapeseed Oil
(+) (=)

8 &
Torrejon de Ardoz Odds ratio = 4.00
8 16

Alcala de Henares Qdds ratio = 3.50

Cases

Qdds ratio = 3.11

Contfols

Cases
Odds ratio = 4,07
Controls
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ARSTRACT

An epidemic of intoxication which cccurred in Spain fZhux’ vears
290 has directly affectad nearly 20.000 individusls. The invastiga-
tion idenzified as . the czusative agent cf this outbreszk & ship-/
ment o2 edible oil which had neen frauvdulently marketed as o0live ==
cil.vVarious analyses showed that the material was actually rapeseed
©il, which had been denatured for industrial use with aniline. and/
later mixed with other vggetable 2ils and animal fats.

We present the results of four epidemiologic studies perfor-
med in religiocus dcmmunitiasregarding consumption of the presumedly
toxic oil and the appearence of & new disease (the Toxic 0il Syndro
me), cerrelate the ingested doses withwthe prezence of disease, and
demonstrate tﬂe possible existence of guspect cases priof to the ==

outbreak of the epidemic.

Toxic Qi1 Syndédrome; S8pain:; Religious Communities.

RUNNING EEAD

Toxizc 011 Syndrome,




INTRODUCTION

An intoxication epidemic whigh started in Spain in Mav 1885

nas up =0 now affected about 20.000 individuals and causad 345 emon

Ny
'-l
"
=
o
28

and causallv-relsted deaths.

The clinical presentation comprises an acute phase wi=h Zfe-
ver, myalgia, skin rash, peripheral eosinophilia and diffyse pulme
nary infiltrates, and a2 chronic phase with scleroderma=like skin -
involvement, peripheral .neurepathy, charonic liver diseaszse, and =--
lurgimvolvement with impaired diffusion and, in some cases, pulmo-

‘Iﬁ

The fundamertal histologic¢ lesion is a generalized vasculo-

nary hypertension (1). .

pathy with endothelial dam»ce, preoliferation of the vaseular inti-
ma and specific lesions in varicus grgans (2).

After consideration of variocus etiologic theories ranging =
from infecticon to alimentary intoxication, rasaarch concerning the
causative agent implicated a shipment 0% o0il illicitly sold as —-
olive o0il, ingestion of which was first confirmed in ¢hild£en ;d-/
mitted to onea Madrid hespital (3). .

The correlation between ¢il zonsumption and the onset of —-=

e

WHQ meeting on the Toxic Svhdrome (Madrid, Marech 1983), since that

the disease was gonfirmed in later s+tudies (4) and reviewed at th

time, the disease has been designated ?cxic 0Ll Syndrome (TOS). ==
The WEO meeting stressed the need to report in detail-all epidemig
logic studies regarding the etiology of this syndrome.

We present four such studies carried out in four religious/
communities (nunneries), wheose characteristic and habits provide -
speciai insights into the interpretation of the epidemioleogical de
ta and i the apparent asscciation between consumption of the pre-

sumed toxic oil and development af TOS.




MATERZIAL, AND METHQDS

The communities studied were Ifour convente. of nuns,one in <he
province ¢f Toledo, one in the province of Szlamanca and two in the
rrovinece of Madrid.

Retrospective studies were carried out in all four, encompas
sing the previous 12 months for the province of Madrid, 285 months =
Zor Toledo and 2% months for Salamanca, specifically investigating/
the alimentary habits and menu varjations, the source of the avails
ble oil and:its consumption, and the past history, possible exposu-
re to toxic materials, travel, axposure to domestic animals, pree=-—
vicus medication and individual habits of the members of the commu~
nities, The nuns at esach convent kept records of their oil purchases
and from these we were able o estimate the highest average weeklv/
consumpticn of suspect oil for specific subpopulations in the con--

vente,

vne pertinent ¢linical data were obtained from the physicians

attending the communities and from the patients’' clinical files, as
well as by personal] interviews with residents of the convents.

The positive cases were diagnosed and identified by the -
attending physicians, The diagnostiec ecriteria for the acute phase -
were pulmonary invelvement and peripheral eosinephilia. For the =—-
chronie »hase these were scleroderma-like skin iavolvement and/or -
peripheral neuropathy. The possibility that these symptoms and signs
may have been due to other diseases was ruled out in all cases.

tatistical analysis of the data was performed with the -

Fisher's exact test and Spearman's rank~order correlaticon where -=-

appropiate.




EFIDEMIOLOGICAL AND CLINICAL DATA

In all four convenss, s exvposure for which data wara
obtzinmd ‘shrowed asaociation with illness except the dresgzence 9f —
suspedt oil.

CONVENT NS 1

Sited at Casarrubicos del Mente in %the provinece of Toledo,/
this convent beloags to the Benedictine Order and is inhanmited by
23 nuns. | |

In mid=February 1521 the nuns bou:ght 100 licreas of bulk --‘,
oil, allegedly olive ©il, from a travelling salssman visiting %the
town, who later turned cut to be a relative of the ownars of one/
©f the largest factorias impli;atad in the distribution of the =g
xic qil.

This bulk oil wag mixed with 20 litres of olive oil remain

ing from a previsusly bought lot. at first, the mizsture was used/

only for dressing salads and vegezables, sunflower=-seed oil being

used for others foods (fried anéd cooked dishes, etc.}.

From February to May 1981 a syndrome of generalized asthe—w

nia was evident, leading to reduced performance of daily tasks. =
Several nuns also somplained of slight fever and chest pain, which
was diagnesed as a viral infection and treated with analgesics and
symptomatic medication. NWo additional studies were made at that ti
me.

The symptoms rersisted, and the nuns decided at the begin--
niqg of May to use the presumed "ciive" ail for all hinds 9of cocok=-
ing, as it was considered healthier ané more nputritive. By the end
cf May, cases appeared with clinical Zfeatures similar t¢ those of/
TOS. Detail studies were then made outside the convent, and the ==

dlagnosis of TCOS was confirmed,







