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I. INTRODUCTION

On July 10:1976, at noon, a run-away reaction s_tla;_rt.ed' in a plant for the synthe
sis of trichlorophenol at the ICMESA chemical factory in Meda, a cityl5miles north
of Milano. The safety valve. of the reactor was not provided with protective dev1ces,

so the hot.vapours blew into the: atmosphere and the resulting cloud, moved: by a weak
 wind, began to fall to the ground covering an area south east of the plant. A few
~days later, lesmns of the burning type began to appear on the. skin of several people,

mainly youngsters and grazing animals, mainly rabbits, began to die, It was only o

9 days later that ICMESA admitted that TCDD, and not only T CP ‘sodium hydroxide, * -

. sodium trlchlorophenate, ethylenglycole could have been expelled from the reacto::, -

~ so that for about two weeks the people were: not submltted to any measure agalrst
the damages cadsed by TCDD :

Immediately, the. County Health Laboratory went to work trying to defme the ex

- tent and the intensity of the TCDD. pollution by, means of GC-MS determmatmns m su-

_ perﬁcnal s0il samples ‘taken at 50-100 m mtervals,

Three zones were then estabhshed as seen in F1g 1. Zone A. was subdivided in
7 subzones Al to A7, with Al the closest to the factory and the most polluted. Zone
B is located south-~east of zone A, wh1le zone R {"Respect"), which surrounds both
zones A and B, ‘'was originally Judged {ree from contamination, ‘Subsequently ~as the .
sensivity of the tests 1mproved - it was- found to be slxghtly and unevenly: contamined. -

- Table 1 shows the size of the area mvolved the average: and top concentratmns :
o of TCDD for all zones and subzones. Average TCDD concentrations, highest in sub
zone Al (580.4 ng/sqm), are lowest in zone B (3 g/sqm) and R (0.9 glsqm) but an
‘uneven distribution of TCDD, part1cularly in zones B and R, is suggested both hy -
the high ranges of individual measurements and by the percentage of points, for each’
_ zone, found "free" (threshold concentratmn LE 75/ug/m7-) from contammatwn {from
1 24.5% in zone B up to 68 6% m zone R) :

Immedtately after prehrnmary data were obtamed people were evacuated frnm ‘
zone ‘A; on the’ contrary, inhabitants of zones B and R were left on the spot and - mvx
ted to follow a number of hyg1en1c rules, including a temporary advice neither - to _
St-.ll't pregnanc1es nor to breast-feed the babies. Only evacuatmn of children and pre '
gr ant women was prov1ded Froh1b1t1on to grow vegetables and to breed an1mals was '



g enforced, orchards were destroyed and all edlble ammals were taken away or killed
after reimbursement. :

Therefore, inhabitants of zone A are to be cons;dered as a group exposed direc
tly to the toxic cloud and then to the most polluted area, but-only for as long.as 19
‘days. Could the inhabitants of zone B, who were left in their homes, be cons1dered
chronically exposed to a much lower amount of TCDD ?

Whether such chronic exposure is real or only theoretical depends on:

1} how really TCDD in the soil can reach their orgamsms should they follow all
precautions suggested by the Health Authorities. This is a point of great debate,
which nobody has clarified yet. It also depends on;

2) How carefully they follow the precautmns suggested. This is very hard to state,
- For instance, due to lack of grossly detectable health consequences, many people .

' have never stopped or have resumed 1llegally to grow Vegetables and to breed ani

mals. By the end of August 1978, a hundred of them were ‘charged in front of the

 Court with disobedience of the Mayors' ‘ordinances not to' resume breedinganimals .‘

and growmg vegetables (Corrieredella Sera, Sept 11978}, '

In addition, due to too many pohtxcal and 1deologlcal debates that ravaged the
area for many months, also the exposure questxonnalres adnumstered to the people )
_of zone A and B who accepted. to cooperate are often hard to trust.

- The health surveillance plan, whlch had been 1llustrated two years ago m Gar-
gnano {Fara, 1976) and sllghtly modified thereafter, included:

1) clinical follow-up of each 1nd1v1dua1 hv1ng ih'the polluted area. Th1s was not mam.
ly for epldemtologmal purposes, but it was decided because of humanitarian rea-
" 'sons, -and requested by the populatlon, SRR ;

2} long1tud1nal control of groups: at hlgher nsk,

.. 3) special pro_)ects, searchmg for damages of neurologlcal, 1mmunologlcal chromo-."

somal type as Suggested by prevmus expertence of acc1dents 1n humans and by ex-
periments in animals;

4) surveillance of general health indicators.

The objectives of the program'and the 1mportance of the task were in contrast =
with the reality of the s1tuat10n namely an almost complete lack of local pubhc health
~ organization., ' '

In spite of that the demslon of Regtonai Counc11 was not to give direct respon
sability in the plan to outer organizatlons, but to improve the local offlces and to com
plete their staff. This decision, though democratlcally correct and in agreement
with the health phllosophy of the Region, took'a tremendous lot of time to have’ the
plan’ started and well at work. So a[ter the generous: help given by many on a: vo-

luntary basis during the very mmal months ‘things went on too slowly. F‘or mstance, e

" the epxdemtologlcal workmg team only got started January 1978 !

_ Therefore, data collecnon and elaboranon o[ ava1lable data are st1lI far from
bemg complete :



" According to the pre¥ailing interests of the participants in this tneeting, data
will be presented about birth defects, abortlons » births and deaths in the area, We
shall also. present data on the only cl1n1ca11y ascertamed consequence of the acci~
- dent; chloracne, and g1ve a summary of the results of some specml pro;ects underf' '

way. - :

_ Table 2 shows- the distribution by zone o{ the populatlon involved in the acci- . :
‘dent, Zone A includes segments of the population of 2 cities; Seveso and Meda, Zo-
ne B includes the segments of three: Seveso, Cesano, Desio; Zone R, 31 800 peo. .
'ple, the segments of six. (the four quoted plus Seregno and Barlassma) '

According to table 2, the 11 cities can be divided into three groups. First
group, ‘Seveso and Cesano, has more than 50% of its populat:on included in: the con '
_ ‘taminated area (A + B + R); second group (Meda and Desio) has an.involvement of
' around 2.0%, third gr0up (seven c1t1es) is only 0,2% involved.

' II CHLORACNE

Durtng the first month after the accident, only lesions due to 'the'burning
: components of the cloud. were observed among the inhabitants of the area; afterwa
‘s up to 187 case of chloracne were d1agnosed 164 in chlldren 0—14 years old ,
the other. 23, in adults. : :

A first wave of chloracne, 50 cases: (34 of them children 0 to'14 years) ‘was
detected from September to Decémber 1976; 137 cases more :(only 7 among adults)
were diagnosed between February and April 1977, 1nclud1ng both people referred
by phy31c1ans and those found durmg an-ad hoc school screening.

D.lstnbutmn of cases and rates by pollutmn zones 15 shown in table 3. Rates

- for zone A of both (1) Mearly' and. (2) "late” chloracne are by far the highest. But |

for "late“ chloracne the rates for Seveso and Meda zone R, are h:gher than for:

- the whole zone. B.

Presence of some chloracne’ cases in’ areas where sml pollutlon is poor scat
tered or apparently absent, is hard to explain, also because answers to exposure
questionnaires are often reticent or hard to trust, Remembermg that zones R of .
Seveso and Meda are by closer to zone A than many parts of southern zone B, peo
ple from such zones could have l1kely had direct or 1nd1rect contact w1th zoneAbe
fore it was. evacuated and. fenced off

Table 4 shows the distribution by pollution zone of cas%s (and rates) of"early"
and "ate". chloracne and also of "other lesions" (wh1ch include atrophedermy and -
dermatologlcal lesions: which were referred as dating back before July 10 1976)m '. }
‘children 0-14 years. "Early" chloracne apparently hit only chxldren from zone Am‘
h1ghest rate oI "late" chloracne 1s in zone A and lowest m zone non{A B R) whilg '

(1) Only 31 out oF 3t cases oF "early“ chloracne r‘eported in chlldren 0-14 y are consldered here. Three more -
chxldren. usual!y 11vmg in other cities (2 in Hllano. 1in Hamano Cme'lsf-\ vare w.rolved uhxle spending

“their vacations in zone A, R
e



in zone B and R the "late" chloracne rates are low and almost the same. Specula -
tions reported for the previous table can ‘be repeated In add1t10n, we must consider
“-the "other lesions", whose dlstnbutton in zone A, B, R is. not different from that of
chloracne. The slgmftcanCe of those lesions and their distribution by zone, taking
into account that productlon of TCP by ICMESA dates back to 1975, is now under ca_
reful conslderatton. : :

Table 5 shows the relative risks of chloracne in chrldren by pairs ‘of zones. Re
lative risks of zone A vs B, R and nonR are highest, relative risks of Band R vs
non{A,B,R} are still around 7, relative risk of B vs R is, on the contrary, close tol.

Other studies are in’ progress on people hit by chloracne. .

From clinical and dermatological Reports it appears that those people had. no.
other signs of pathology until now, and also that the immune system of a group of chil -
‘dren with chloracne showed no signs of alterations, w1thm two years from the acc1--
dent, compared to the controls (Sirchia et al. . 1978}

111. B’IRTH'.DEFECTS'- (BD's) L

Just after the accident of July 10 1976, fearing that TCDD could be. respon51ble
for a rise in BD rates {as guggested by the animal ltterature), spemal recommenda~
tions to local physxc1ans wefe issued, stressmg the importance to comply with noti~

fication of BD's, which is mandatory .This was done because it was well- known that o

BD's in Italy are by large under-reported: Table 6 shows that only 1 or 2 BD out of .
1600-1800 births were notified, per year, between 1972 and 1975, in the four cities
which were to become the most’ polluted by TCDD The c0rrespond1ng rates (0.55t0 -
1.24 x 1000) were nat too fat away from the natmnal rates, 1.6-1.9x1000;. it has
also been ascertained that before the ICMESA accident many physicians had agreed
not to notify several malformatmns because ‘'such a notification was felt by the pa-
rents as a socially negative mark. (A retrospective study is now under way to re-
trieve BD's born in previous years by means of chtldren screemnn' and exammatton
of death not1£1cattons by cause). : :

Dur1ng 1976 only 4 BD s were not1f1ed 3 of wh1ch before July and 1 in August,
obviously all of them unrelated to TCDD: the expectatton of the possible BD rise was
for the beginning of January 1977, when womén 3 months .or less of pregnancy at the _

" date of the accident ware to deliver their babies. L

~ During 1977 (w:th no clustermg in any particular month) 38 BD's were notlfied _
_in the 11 c1t1es 7.in Seveso and Cesano, 16 in Meda and Dosio, 15 in the other se- T
. ven cities., Durmg the: ftrst semester of 1978 adchttonal 22 cases of BD were’ nottfxed.
Rates for the three groups of cattes a.re, respectwely, 12 72, 23, 02 and 9,81 1n 197?@.-"5_'
16.7, 21.8 and 13.97 in 1978 ('l'abli' 6). -

' Therefore a dramattc 1ncrease in: BD on the whole area has been observed sug
gestwe of the fact that "something has happ ned'. But several pomts are confltctmg .
with the posslb111ty to associate such a risc thh the. acc1dent - )

| (l) in 1977 the rate in Meda and Desio, less polluted, is. tw1ce as much compared to _'



more polluted Seveeo and Cesano; aéatn‘, in 1978, the higheet rate is in the 7ci
~ties whose population 1nvolved in the polluted area is less than 2%,

(2} ‘a simultaneous increase of not1f1ed BD's took place in several Counties of Lom-
_bardy {Table 7): it has doubled in Mantova and Varese, triplicated in Sondrio,
_increased in some way in other four Counties, possibly due to the 'imprOVement

- in nottflcatlon accuracy (according to the recommendations issued by the Health,
Author1t1es), ' : '

{3) the distribution of BD's by type shows no clustering and a great variety of BD's
compared to their total number (Table 8); ' o

_(4) the rates observed in 1977 and 1978 in the d1fferent groups of c1t1es up to23.0x -

1000, are never hlgher than the ones. usually observed in the western countries
where notification systems do work. This is conhrmed also by a long:tudmal stu
dy in our Country, sponsored by the National Research Council: the rate on 2409
newborns in 4 Maternity Centers, 23.2 per thousand, is of the same magmtude
observed now in the Seveso area (Fara and Marubini, 1974).

' The BD rates for 1977, computed by pollut1on zone: {Table 9)-, are 12.45 {non R)

.and 23.93 {Zone R). No BD's were observed in Zone B (out of 66 births} and in Zone
A (out of 4 births). '

It is 1nterestmg to know whether the lack of BD's in zones A and B is only be-—-
cause of the small number of births, and whether the hypothesis of an mcreased ra-’

te is still compatlble with such observed nepative results.

In table 10:, probabilities have been calculated that no cases of BD's are obser

ved among newborns of zone A and B, given several assumed BD incidence levels.

Little can be concluded for zone A:- probability that the incidence has risenupto. -

50% is only 6%, but it cannot be re_;ected the hypothes:s that the incidence has rea-
ched up. 5 or 10 or even 20%, because the probab111ty of o BD's out of 4 b1rths

still, respectwely, 81.5, 66 and 41 %.

"On the contrary, there is still a 20% probablltty that no BD's are observed m
zone B out of 66 births, should the incidence be equal to the one in zone R (namely

2. 4%) but there is only a 3. 4% probablllty should the 1nc1dencehave risen up. to5%.

Therefore, in splte of the low number of b1rths in zone B among whtch noBD's

‘have taken place, it can be concluded that the ‘incidence in zone B is not htgher than

in'zone R, Nothing can be said for zone A, with only 4 blrths, except that, should
an increase have taken plade -this would have not been hlgher than 20 % !

One observatlon to contlude this part It has been noted that the lack of increa:

_se of BD's in'the area could be due to the fact that several women, fearmg the mte.

underwent.a kind of "therapEutxc" abortion; nothing can be said. Ior the ones who abor.
ted secretly or abroad. But for the 30 official abort:ons which were all studied by

Prof.Gropp of ETS, 4 weré women of zone A, three-of them ‘exposed as long as 14 '

days before evacuatlon No talformations were found in the:r embryos (Rehder et

, 1978B), Therefore, in sptte of some mcertltudes intrinsic to embryologtcal dia-
gn051s of BD's, it can be ‘concluded that at least 8 pregnanmes in Zone A did not in
volve any BD.



BRA'N SPONTA_NEO'US'.ABORTI.ONS (S_A'e)

In order to evaluate the possible effects of TCDD pollution on the fre'quency of
SA's two lines of investigations are being considered: the first one consists in the
registration of the SA's notified by physicians to County Medlcal Officer;. the second
one integrates the notifications with'a special search on adm1551on/d1scharge hospi’
tal forms. The first study allows comparisons with reglonal and national statlstlcs,
when ava1lable, while.the second one is an ad hoc project.

In table 11" SA rates per 100 pregnanc1es per year are shown Ratesaresligh
tly ﬂuctuatmg from 1973 to 1977. In 1977, rates are always h1gher than in 19762 ne -
~ vertheless, they are lower or rather 51m11ar to the ones of previous years. [t is not
easy toexplainthis ns_e,whmh_could be affected by an improved phys;mans__care inthe
notifications. Infact,such ariseis common'to-all the 1l cities anditis nota veryla'rge one.

Figure 2 compares polluted area rates with Milano and Lombardy rates. The -
trend of polluted area rates is very similar to Milano and Lombardy rates, whichare.
always higher, until'1976.- In 1977 there is a rise in the polluted area; but eventhe

improvement of SA notifications does not perm1t that the rate reaches up the level
“of Milano and Lombardy.

About the second line of investigation, the aim is to refer SA's to total concie~
'vements of the same period. :

SA's of a gwen trimester, collected by. the County Med1ca1 thcer and’ the ho _'
spital forms constitute the numerator. At the denominator there are the same SA' G
plus births and st111b1rths with the same conC1evement t1me

'Pregnancy = : Abortions (Ja+ F+ M) B % IOO o
loss rate . . . Births + Stillbirths (J, + A +. S)+ Abortlons(Ja+ F +M) '
( PLR)

Data on b1rths and st111b1rths are collected by Census Bureau and Hospltal
forms . Induced abortions were excluded both from numerator and denommator. :

Such a system of collectmg data became possible only after July 10 1976 when
- ICMESA accident happened: in fact, after this date, hosp1ta1 forms related to people
- living in-the polluted area were separately filed from all the others Data were pro_
cessed by hand because in the regional computer, workmg then for administrative
_ rather'than“f'o'r' --epide‘mielogical purposes, data' were fed in W1thout names format.

Table 12 showa PLR by trimester from July 1976 to December 1977 In the c1-—

* ties with more than 50%. of inhabitants in the polluted area, the rates show a rise

in the 4th trimester of 1976; then they decrease in the following tr1mesters - In the.
cities with about 20% of inhabitants in the polluted 3rea, the rates are increasing
until the first trimester’ 1977 then they dccrease A $1m11ar trend is- vxs1ble in the j- .
other 7 C1ties._. : : : RN ' '

Such a trend is very hard to undex stand bocause data be[ore the accxdent are
n_ot available. It will be diflicult to obtain these data because of hospztal [orm mtor-
mation.s.y_stem _cr1ter1a Mor_eover, sh_ould_ <,1\_‘1f[1c‘ulttc_s_ b_e oy_ercome earliest compa—." '



rison period would go back no farer than.Jan. 1976, the date of beginnihg of rotltine_'
hospital form collection in Lombardy. . . : S

A more satisfactory definition of exposure levels is now in progress. ' Table 13
~ shows PLR by pollution area {zone B, R and other zones): zone A data were exclu~
ded because of the small number of pregnancies.PLR for Zone B are always higher
than in other zones. Only in the third trimester of 1977 rates show statistically si-
gnificant differences (P < 0.005). Nevertheless such a difference does not ex1st a~-
- mong various rates in zone B. : '

v, CRUDE BIRTH AND DEATH RATES (BR, DR)_

Data on births and deaths were prov:ded by Census Bureau, BR and DR were
calculated per year and per thousand inhabitants. Table 14 shows birth rates {rom'
1973 to 1977: they are provided for 3 groups of cities differing each other by the "
“amount: of inhabitants in polluted areas as prevmusly shown. BR are generally
decreasmg from 1973 to 1977.. ‘

In Figure 3 such a decrease is quite eviden't until 1976.._ﬁ1a.in1y.in the 2 ci_tie_s -
with more than 50% of inhabitants in polluted areas. A reduction of BR occurs with
more evidence in 1977 in the 4 most polluted cities, probably because of birth con-
trol whlch Author1t1es adv1sed durmg about one year since July 1976.

Flgure 4 shows BR by, 4 c1tles 7 c1t1es, Lombardy and Italy In the polluted area
" BR are generally higher than in Italy and in Lombardy The most mterestmgphenome
non can be seen in 1977 when BR _for_!th_e more polluted area has a steeper decrease
in comparison with previous years. : ' ' N ' :

o About'mor_tality-, we-can provide..dnly eru_de DR. _It was impossible, so far .'td :
calculate specific DR per cause of death, age and s'ex_'_be'ca_u-s'e of the lack of informa-
tions on this matter, Nevertheless, we are studying a specifi¢ research program to
" obtain DR per age and sex, while rates per cau.é_’e of 'death will bekp'ossible only ftom

now onward. : L ' " o ' '

‘Table 15 shows crude DR per year for the 3 groups of cities. We can observe

" differences in the DR trend at Cesano and Seveso wich have more than 50% of inhabi
tants in the polluted area. Rates are increasing at Cesano until 1975; on the contra
Ty, they' are decreasing in 1976-77. At Seveso MR decreases until 1975 and has a
rise in 1976; then it decreases again in 1977, In. the cities with about 20% of inhabi-

" tants in polluted area (Desio and Meda) rates ‘are irregular with little var:atmns In

. the other 7 cities crude DR are stable except a rise in 1976.

- Figure 5 shows the same data for. the 4 cities and the 7 cities: an. 1ncreasmg DR
is registered in 1976 Because of this rise we suspected a possible association with

- the TCDD- pollutxon Nevertheless, a six-months per1od disaggregation of DR in 1976
~(table 16) shows that rates are generally higher in the first half-year, belore the
July 10 accident. This phenomenon occurs in all the 11 cities and partlcularly in Se-
veso. The same phenomenon appears also in 1977, except in Seveso where the rate
is hlgher in the second half-year. '



thure 6 shows crude DR for the 4 and 7 cmes vs Italy and Lo;nbardy. DR in
Italy and Lombardy are higher than in the polluted area. Moreover, Lombardy shows
the same very little rise of crude MR observed in the polluted area.

To conclude, birth rates in the"area show a steeper'decrease in 1977, probably
due to birth control, ahd crude DR do not seem to have been affected by the TCDD .
pollution as yet. _' )

VI. SPECIF’IC RESEARCH PROGRAMMES

Specific research programmes dealtng with 1mmunology, neurology and cytoge~ -
netics are being developed by ad hoc hoc teams, and only progress reports have been re
leased and will be quoted.

Immunology: 45 children prevrousl)«r 11v1ng in zone A, 21 of them with chloracne,
of the "early" type, together with as many age—matched unexposed controls were
submitted to a battery of tests to investigate their immune response. This was star-
ted in September 1976, and tests were repeated 3 times at 4 months interval. Accor
.ding to a statistical evaluation of the results, no significant dlfferences between ex-
posed children and control could be demonstrated (Strch1a et al. 1978) '

Neu rology mstrumental examination of groups of persons have shown ‘higher ra-
tes of subc11n1cal neurological damages in zone A than in ‘B and R namely reduced

_ nerve conduction velocity, which could not be related to any known ‘cause; and this '
was confirmed also during another screening in’ 1978. No association exists between
the occurrence of the skin lesions and the neurolog1cal fmdlngs. A careful evalua-
t10n of these findings is in progress (Boerl et al., 1978).

Cytogeneti ¢ tests: they were conducted on penpheral blood lymphocytes st1 |
. mulated by PHA and obtained from 125 people. of zone A, 59 ICMESA ‘workers - and
69 controls. Frequency of gaps, breaks and structural rearrangements were not si
gmftcantly different from group to group, neither there was a significant dlfference .
‘between people with and without chloracne. Nevertheless, a higher dispersion of to-
tal cells aberration frequency was observed. in the ICMESA workers, zone A and
chloracne people (Morganti et al., 1978) - o

Neurologtcal, immunologtc and cytogenettc studles are st111 in progress to check
whether any alteration will appear in a longer run.



. CONCLUSIONS .

The contents of the preceding pages represent a first report on selected topics
prepared by the working team appointed by the regional government of Lombardy..
The Jomt efforts, started at the end of July 1976, and based on a plan prepared to
‘cope not only with the need of ep1demtological knowledge but also with the urgent de - .
" mand for sanitary assistance, help and prevention emerging from the populatmn 1n-
volved have 1mmed1ately faced great difficulties.

_ Obstacles were many and great, begmnmg with the avallabxllty of poor quahty _
- demographic data and with the lack of local public health organization; progressmg
with the sudden polmcal struggle infavour and against the abortion policy to be ap-
“plied to local women, and with a lot of nonsense solutions proposed by many soi-di
sant smenusts, also from abroad, in order to terminate the pollution;: -and endmgup

with the progresswely spreadmg res1stance of the populatlon to cooperate in the sur'
veillance plan.

Therefore not all data are available which could help in preparing a Iinal pic—
ture of all the health events which followed the 10 of July 1976 accident. Part of -
them are missing forever, others could be collected and accumulated but their. ela-
boration was delayed because of lack of operators and call for more urgent act1v1
tles .

_ Systematm analys1s and elaboration of avallable data could only start at’ the be—
: gmmng of 1978, when the workmg team in Seveso was completed.

Intérpretation of data presented | here does not seem to indicate that any major
avent has happened yet in the field of birth defects, abortions, ‘births and deaths
{crude data). Should this be for the TCDD exposure was per se limited, or because
of the efﬁcacy of the health measures 1mmed1ately enforced, including the evacua-
tion of zone A residents, is hard to say. As far as ‘the chloracne is concerned al-
most all serious cases (”early" cases) were detected in people of zone A (or 11v1ng
there during the accident); in spite of the general recommendatwn to call the physi-~
‘cian, no case were reported in zone B and only: one in zone R, who had a history of

contact with zone A. "Late" cases {by far the least serious) were mostly detected
-through a screening, but their distribution is not confined to zones A or B:it covers
also zones R and non(A,B,R), with higher prevalence in zones R of Seveso and Me
da, closest to zone A, than in zone B. Such lack of overlappmg of the chloracne
map with the map of TCDD in soil is now under consideration, employing the expo-
sure questlonnalree admlmstered to the chloracne patients. Apart the evidence that
the Seveso and Meda residents of zone R, during the days after the acc1dent and be-
 fore its evacuanon 'had easy access to and contact with the area classified later as
A, a poss1b111ty exists that the 10 of July cloud has interested the atmosphers of a
larger area around the factory than it is now -suspected according to the detection.
of TCDD deposited on the ground This will only be clarified after the ICMESA re-
actor, now under sequestratlon by the Court W1ll be studied [or its- contents

Addltlonal studles w1ll be ncedcd to clartfy the s1gmf1cance of atrophodermy and
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_other lesions resemblmg healed chloracne Wthh were dxagnosed and class1f1ed as
' __'datmg back earher than July 10.

Additional data w111 also be needed to mterpret the functional signs of neurolo-—
: gical 1nvolvement found with higher prevalence in zone A residents than in other’

groups; and to explam their chmcal srgmﬁcam:e and the apparent lack of correla-
‘tion with chloracne lesions.

Finally, although the 1mmunolog1ca1 and cytogenetic stud;es carried on sub -
-+ jects both with and w1thout chloracne, have not shown any significant alteration so
far, there is a wide agreement as to. the opportunity of their continuation, because ;
it cannot be excluded that some abnormality could appear in a longer run.

.

-'2) The ‘Authors acknoulndge Ors. A Andreanl, G. Beltranl and S, Slcurcllo fur thelr cuophrat1on of data processlng,
and Mrs G Blanco. f Form1gano, M. Haur; and A.M Rusa fnr their cler1cal uork '

| Reprrnrs ava:lable from: br, 6. Del Corno Ufocxo Specxale. Vla San Carlo L, I 200’0 SEVESO(Hl!ano), Italy



VI'IEXPE‘RIE'NCE 'QF THE ACCIDENT OF SEVESO
L.Bisanti, F.Bonetti,F.Caramaschi,G.Del Cor
no,C.Favaretti,S.Gianbelluca,E. Marni, E.
‘Montesarchio,V.Puccinelli,G.Remotti,C.Vol-

! pato,E.Zanbrelli(Regione Lombardia,Ufficio.

~ Speciale per i programmi della LR 17.1.'77
no.2).pead by G.M.Fara and C.Favaretti
Provisional data on selected sanitary even
ts which took place at Seveso after July
10 1976 are reported. 187 cases of chlorag
ne,mostly in children,were detected, 50 just
after the accident, the others within a year
. Most:polluted area(zone A)provided almost

‘all "early" and most severe cases,but the -
 territorial distribution of chloracne pre-
valence rates showed some . 1ncon31stenc1es
"with the soil TCDD pollutlon map,1nterpre~
tations for such findings are discussed.

. Thirty-eight birth defects were detected in
1977 (none in‘zcnes A and B),more than -in.
‘previous yeérs,but“still less than expec~
‘ted in a well controlled "normal"population:
no clustering around a given type was ob-
served, Spontaneous abortions 2valuated bo-
th as abortion rates and as pregnancy loss -
_rates showed scattered and statlstlcally
non significant vqx;atlongA}ncon51stent\ﬂl
W ERepoTINEIon map.No differences in bir
Eﬁ_““a“ﬁgafh“fEE"*“compared to surrounding
areas were observed.Data on ad hoc cytoge
netic,neurological and immunological sur-
. veys are commented.Limitations of the pre- .

-sently available data are discussed and fur

ther research® lines are anticipated.
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Ny "'Table 1. sttnbutlon of TCDD contammation g/mz) 1n the A, B, R
areas on the basis of GC-MS analys1s of soil samples {data
prov1ded by Reglone Lombard1a Piano Operatwo no. 1)

) o . . .

Zone | Size values I l'll_es; 1) o of TCDD on. the
: sam

(ha) average top. P | No.. | % _area_ (g} -

m!lg/mz o ~ |negative '.s‘amplés_- Estimated amount |
T

Ator | 803 | 306 1 3.9 | s

Al : 'ld.? 580;4 5447 : 51 - | l, e ' | o 62.1.: ..-
a2 | osa | A0 w6 o le I ms

| a3 _9'.2' 30,5 015 | %3 '_a.a_' Y,

I .7-2_"' g | o 5 | 3 _ : s e
R R R R O T [
e | o Laws fa | e | 2o (e e

a7 | s s | o7 e |1 |us Y '
{e § 204 | 2.0 1 43.8 [ | & Juws | eo

R fmwo@ | os | 97 | we | 38 |ess | 85

(1) less than 0 75,u9/m

(2) only 950 ha mapped '
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Table 2.

Distribution of ‘inhabitants (No. and %) by city and pollﬁtion zone. The 6 cities Qhosg territory was
partially classified in one or more of the pollution. zones {A,B.,R) are members, with other cities,of
three Health Administrative Departments (Consor:i Sanitari di Zona or C.8.Z. in italian), Therefore,
under zone “non (A,B,R)", in last colunn, 5 cities are. llsted uhxch belong to the 3 €.5.Z. but are

loﬁtouts1de the pollutlnn zones (e.g. Seregno, Lentate, etc. )

L ho. (and_ﬁ} inhabitants
Citi T R A ' : -
res “Total Zone A Zone B Zone R Zane o Lone
- S o T MBaR nonA,B,R
SEVESO 16,975 668 - 628 7,95 9,41 . 7.73%
- ' o (3.93) (3.69) (u6.79)  (54.45) - (45.55) -
.~ CESANO.H. 33,799 o 2,73 14,991 . 12,727 16,072
_ - (8.09) {a6.35) {52.46) -'{47,56)
TOTAL 1 | 50,77 668 3,364 2,9% 6,068 23,808
(131 - {(6.62) =~ (45,17) . - (53.11).  /(46.89)
MEOR 14,5M 62, - D017 4,0n 15,492
e (0.31) (20:52) (20, 33) (19,17}
DESIO 33,011 - 1,373 W08 5,981 27,000
' o s, 18) o {13.85) . {18.10) . (81.90) -
TOTAL 2 5,582 . 62 T 8,625 10,080 - 62,522
S (ol (2,61 - (16.40) © - (19.14) - (80.86)
CBoviSto M, | 11,225 - : I UTAR 72 11,058
B R | (148) (1.48) - (98.52)
BARLASSINA | 5,656 - - T T 55
o _ - (1.28)  (1.28) " (%8.72)
SEREGNO 36,828 . - - e e 36,838
- | (100)
LENTATE 113,037 - - - - 13,037
, ' l (100) -
VAREDO 11,841 - - - - 11,801
NOVA M, 19,467 - - - - 19,467
{100} o
MUGGEO! 18,690 - - - - 18,690 |
L (100) -
TOTAL 3 | 116,75 - - 2% 7% 116,315
' (0.20). . (0.20). ~ (09.80). "
TOWL 1243|2200 o 730 GO L3800 . 3,260 o 182,843
o : (031 T (2as) {laa7)  (7.86) 0 (82.08)




©Table 3. Chloracne casés (No. ‘and %000 inhabitants) by pollution zones

" ] Pollution zone

{1) Chloracne -
Sept.-Dec. 1976

(2) Chioracngf

Feb.~fipr, 1977

Chloracne -

W@

“WEaply"

N a0 |

B "'_L_ate"

MO %1,000.

N x1,000

Zone #
Zone B
Sevgéo;
ﬁeda_ -
CéSénojH,.
'Désio ;_ :
"Sevesﬁ':
Hada.‘:.f
| Cesanosﬂ,-

Desio

Zone R _' .

< Zone R

Zone R

“:Zone_noﬁ(ﬂ.ﬁaﬂ)l |
Zons noﬁ(A.B.R)

Zane non(A,B,R)| "

Zone ﬁon(A.B‘ﬂ)

Other cities

1w e

0 -

1 0.3

15 2055
9 Le
ERETS
.-..20_' _ 4.99;%‘
13 - o.B?f.
.:72?.]- '0;43?
13 -11.631
':14-'__'0;904

10

T
Y
»
o
e
3

BUEE

08

o

83,56
1.80- |
365

-4;98 e

043
e

“Froral

15
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[ zone A. B, R, non(A B R)]

-7 ab le 4. No. and percentage of subJects 0-14 years showlng dermatolugxcal les1ons .

Deﬁmatnldgical Iesions

_ :Zone'A

.ilong 8

Zane R

'thé e
non{4,B,R)

TS

ho

Ne .

e

%

. 1) Chldracne. Sept.-Dec.1976

'Early") ' to -
(2) Chloracne. feb,—Apr. 1977

("Late") o to

{13 Chloracne:

1) (2)

‘(4) Otﬁer.lesions .(*).

A WS |
o osr

a2 196 |-

0.5

- 05:

0.5

-63

83

3’

0.7

0.7

ijA

WG

46

b

3_'0JT-

(5) TOTAL of subjects 0-14 'y(*_*_-)'

N P VR

i$§3' 

“lo,ee0

48,263

. _ f**) Pobulation 0-14 years at Decaﬁber.Blth. 1976}.

(%) Atrophodarny Feb, -Apr 19774 dermatologlcal lesxuns bEFO\e Jul LO, 1975 .
. atruphodermy before Jul 10, 1976. 2 B

o)

o




Tab le §. . Chloracne {1) (2)'in children 0-14- y'ear's. ‘Relative Risk -

for- pairs of groups (zomes), standar-d error and conFidence o

11m1ts at 95% prubab1l1ty level, -

Cq_liFidg‘nce_.li_mi'ts 95%

| Relative Risks.(RR) - {S.E. (In RR) _ . -
_ C cLower . 1- Upper T}

AwsBathd |08 206 . '_  :“_96;5 
AwsR-34 | 02 2.0 f'l;'l; 50,8
Avs non(ABRM2B.S| 023 TR SRR R
CRvsBa 1 s | 0.38 | _': 0.6 i -_” | s _
‘B vs non(A B, R)- 57| 0w : ":2.7 1',‘ ' :}' 12.2.

Ry non(A B,0) 21| 01w sz e




_Tab le 6 . er-th deFec‘ts in the areas’ 1nvolved by the ICMESA acczdent and in Italy.
1972 to 1978 (I-VI) . _ .

Year Seveso.  Meda  Other - C laly

+ vy +"‘ o .."‘ A .
Cesano .. Desio 7.cities” o

w2 1712 or 0.58% | NA 18

o fTamn or 0.58% | NAL T N

1975 |l°2/1603 o L2t % | WA COUNAL

| b ey (Lm0
Cooqem | S0 efses.  15/1529 - WA

W) (e02) o o e8l)
1978. .5/298 . 7/32 Cao/e NA.
A1V ] (16.7) (218 (13 97) '

" N.A. « not available ye"il:.



Table 7.

COUNTLES

BD Rates (%) in Lombardy and its Countlesg

" Data for 1970-1975: Carreri. and Buratta (1975) _
Years 1076 - 1977: courtesy of Dr. V.Carreri, Assessorato alla Saru.h&

Regione Lombardia. (unpublished data)

o0 1oL 1972 - 1973 19T 975 19% 1977

.Bmﬁmn :3
"angAao_
'EOHO
CREMONA
 haNTOUR
HlLAﬁO'f.:.
PavlA -
SONDR10

VARESE

4.01 4.75. g 4.33 601 460 3.62° 3.0 3.0k
L2083 2m 197 3w 502 56 382
w87 all S 552 656 BB B9 8.80 .

1220 s 817 82 2.09 U560 64k 6.93

6 297 08 L7522 LS LB 3

e 200 308 343 34388 w3 499
6037 373 NA 01 546 638 559 7,48

| 300 302 312 208 L a3l 207 60

180 173 1Sl 182 2.20 282 1.4 648

LOMBARDY

205 29 301 352 350 40l 4ls 485

[TALY

g 18 18 16

19,



Table 8, BD observed in the polluted area, 1976 to 1878 (I-v1)

8. SINGLE DEFECT R 10D (1975} Mo in  No.in Mo da .
SR o _ : 1976 "~ 1977 1973(1-\11)
Inguinal Hernia 'f . Lo B ' 5500 - = 1
Meningocele - - : _ M9 ' |
Kydrocephalus : : R L 423 ' 1
Bulbus cordis anomaly : : o 745 1 4
Interventricular septal defect 5 SRR N 745.4 _ 3 1
. Stenosis of pulm. valve :' o B : “ 6.0 . : 2
Cleft palate . S T mep o
Stenosis small intestine S I L B | SRR R
Anoraly intest.Fixation o C 7514 1. E
Ectopic anus o o _ SR 5 - N 1 o f_'-
- Hypospadia - ' e .oouT56. .2 2 X
Cong.anonely of scrotus L - - 752.8 S
Club Foot .~ - ST % AT I
Syndactyly - - D _ ' s 8 Lk' 3
Osteogenesis imperfecta . . - Ll TS | R
~ Diaphragmatic hernia N R o :__ 766 . I
* Bown's syndrone L L B X I S IR ¢
Hapartoblastona cordis = . : ' L 1546 ERRTEER B
Neuroblastoma ' o o T H/9500/3 R
B.. HULTIPLE DEFECIS
Interuentrlcular septal defect and ostxum secundum type atr1a1 745.4 D EEE
septal deFect . R ' N 745.5 _. PR B
Intervgntrlqular_septal defect and agenesis qF_lung_ -syé-y;.'g?;::;g‘-. :
Bulbus cordis anomaly and epispadia .......g..i;.;,;...;:.t... '755._
R 752.6 i
Henlngocele and hydrocephalus sessranerssansasresesasnsiareyvens, MhS
2.3 1
Atresia of audltorv canal and anomaly ] 0 S, oF BAM seovsnsass ;::-gf' ]
Clubfoot and syndactyly .......;..a.;..... ceerreireivnraeenee 75,7
T msa 1
"Exscrophy of ur1nary bladder and hypospadla I
_ R R X T 1
Omph'aloce& .and g_asltrqs_chj,sm T X TR T TR PR PR PRSPPI ) 553.1
_ R - !
Anencephalus and oaphalocele and spina bifida . ververaesrernss ggg.& '
o o e R ' ) S 1
: ClubFoot and clubhand omphalocele .;.,....,.....;.;.........;.._JSA.?
' ' ' ' EREE R £ % - §
_ : SRR 55311 - 1
Uu;uus CUFOIS anonaly and Soun 5 Syndrome O
_ _ T - - l
Doun's syndrone and polydact/ly Ceresee '...L cemrerceanveres - 1580
' . T 4= N AR S
Palydactyly and ectopic anus and cyst oF urachus Cesesetelives 1980 o



Jable 9. BD/births by pollution zones and year "El'g.?‘ﬁ-t'o 1978 (1;_v_-1-)]'

Tvon
| xR

Year

- | zmen - | zones . .Zun.R
{months) -{ =~ . B _ pomer

e b oo | um | e | pam

'(_V_ﬂ-kl-I) SERSENE EARRIRRRE ISR o ("_7:.5'%?)
g | ofe [ ofes o ae | 2efadE
S R ¢ 5 TR R S,

oA

 Adnitting a 8.0, rate-for idne § @ For zone & (23:93%), 15 s 0T or 0.8
. ta.2.2 malforned children out of 86 births should be expected (p<C.05) -
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Table 10. Probablllty oF no cases oF B1rth DeFects in 1977 ln zone A and -zone B

' glven several assumed mcxdence levels (adapted. From Modlin et: aI..lEl?ﬁ)

Zome A -'Z"o__né B
. |observed BD 0 0
1977
Mo. births W %
Assumed BD Zone A . 'Z_9_n__'_g_‘.'8' ‘ .
incidence | No. cases of | Probability No.cases of ° Pro_ba_bi’li!;y‘- -
levels(x100 ) .| BD expected ~of no BD BD. expected | of'no BD' ..
24 0.0%6 0.907 - L6 | 0.0
5.0 0.2 ©0.815 1.3 - 0.0%
10.0 0w 0.600 85 [ o0
200 08 0.410 3.2 | g
50.0 200 0.060 o




Table ‘11. Spontameous aﬁortion rates.(x 100 _pragnantie‘!_i) from 1973 to 1977

T YRSk agrs {1976 | 1975 | 1976 | 1977
CHIES B A R

"{Cesano M,

. 0.55 .0 a8 -] 0.6 110013 009
Seveso S N TP I £+

Desio

_ 123§ 10,57 | 1080} oo |12
| Heda e IR R B T

TOTAU 4 CIIES | 10,90 |- 1005 | 1045 | 9.5 | 1138

Other™ 7 cities | 10.88°| 1080 | 9.8 | 1011 | 1081 .

o torar wncmrzes {1089 f 1055 | 10000 ] 9.7 f 1,63




Table 12, Pregnancy loss rates(PLR) by trimester From July 1976 to Decenber 1977.

Jul-Sep

7

Apr-Jun

o . Oct-Dec. | Jan-Mar - JuI—Se.|.: Uct-Dec
Cities - ‘ ' ' - .
1es 1976 | 1978 | 1977 97 | 1977 1977
- N 7| I TR 5
Cesano M. 6 |1l | 188 7L [ 186 186
Seveso_. 16.5 | 213 |H1.2 12,3 12,9 | 134
. A 8 | 2 33 K R 4
Desio. 200 187 | 208 197 98 | 2w
Feda Ce.0 | 1.9 | s f g 26 | 13
%0 s | & 59 u 66
other 7. 427 s | ose2 f a8 | a3 | a3
cities 1.7 14.0 182 16,0 - 1044 - 14.8

A = abortions; P :=_.pragnancie§; - R = PR

Table 13.. .Pr!'egna'ncy.-_loés rates (PLR) by pellution znes, by -tr_i.mésiterf from
~ July 1976 to Decenber 1977 S ' '

Citi ' -Ju-I~Sep 1 0ct-Dec | Jan-Mar Bpr-Jun ' Jul-Sep chhEc
e % | 97 | 197 | wem | ewr | 1w
| N - 5 8 0} 4
Zone 8 ' 27 8 | 29 | 28 | o
: R Wb o222 [ an2 | A5 e g
19 7| o1 17 6 | 20
Zone R .. 138 1 R D O I O - R 0 U A 0 1
R 13.7 16.3 12,7 |w2s |1 13.8
” 5 , A % @ |u o | 7 99
sagR | P | 6% 632 | m3 )62t 634 |69t
o /| o | ms 1.6 {130 [10.5 |3

A = zbortions; P=pregnancies ; R = PLR




L ~-Table 14&. Birth rates {x 1,000) From 1973 tq" 1977

T YRS
CITIES - ™~

1973

1974

1975

1976

1977

“Cesano H..*
Seveso
Desio

Heda

18,78

17,44

1751

16,63 -

1485 |

16.56

13.62

15,77

0.9 |

13.20

Total b cities

18,2

| o107

15,71 -

15,3 |

12,0 |

1. 0ther 7 cities

1. 17.68

17.15. |

16.68

16,14

1322

CTOTAL 11 cities,

17.93

1711

16,22

16,72

12.66

“Table 1 5. Crudé.mortalify rates (x l;ﬁOﬂj fro@.1973 to_1977 -

CITIES

" YEARS .

1973

1974

197 5.-.

1976

1977

Cesano .
Seveso.

. Desio

' Meda

6.28
9.18

8.92 -
8.48

6,65
750
8.27
EA7E

683
886

113

107 .

9,55
- 9,05
8.35

7.7

5.51

1.69
8.1 .

" Total b cities

B.00

151

| 7.8,

8.33

151

'} Other . 7 cities

7.91

7.94

- 7.80

8.36

.69

T0TAL 11 cities

1.9

EXE)

7.83

RS

-7.61

a5
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“Table 16. Crude portality rates ( x 1,00

1976 and 1977

0)'by_$i;—mohth$ peripd$ in: B

1976

1977

- TS VERRS
- |e1T1ES -

Jan=Jun

Jul-Dec

'JanJJﬁn'

JulDec -

Cesano M.
Seveso
Desio .-

Meda

366
] 5.66
5.16

{ 4.38

383
389
3.88

3.86

Jénabéé-

.07

B.55

. 9.05.

8.5

357

:3;65.

414

443

e

356

EL |

eist |

nr

':_7.§9 f

8.7

“Total
4 cities

4.60

373

8.3

Il 3.83

358

Other -

L.45°

3.91°

8.3 -

3,88

" ae

R E

7 cities
0TAL

11 cities :

4.5

383

8.3 |l

391

.:3620

260 |

Jan-De¢ [
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0 40m

_ F_i'g'.: 1: Schematic map of Seveso area by po-lly._itibn zones. :.
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Fig. 6 : Crude mortaiity rates (w 1.0001 from 1973 to 1977.



