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Data ‘are presented on the occurrence of chioracne, clinical symptoms and b:(x;hcrmcal changes in 164 chlldren
foﬂowmg cnvironmental. contamination by TCDD from en industrial sccident in Seveso, [taly. An overs!l positive.
association was found, between the tworritorial distribution of chlorsene cases and the different tevels of soil contamin.
ation in. the affected area. Individual risk factors such ez condition and length of exposure, intuks viu contaminated
foods, etc. ware gvaluated; no single factor appeared to be asscciated with. chlaracne. Disturhances of the gastro-
intestingl " trac{ were mcre frequently observed in children affectud with chlorucne than in those from the same
arcas having no skin lesions, However, no clin msﬂv definabie system i¢ ‘disaase hag been disgnosed. . )

On :J.'_uly 10
"ICMESA plant in ‘Meda during the production of

1976, an secident oc'cu.rrcdr in the

by vacious chemical compounds such as chlor-

* naphtalenes, polychIorbyphdnils {PCB), polychlar-

mchlorphenol This resulted in widespread contami- .

nation’ of parts of the towns of Scveso, Meds, .

. Cesano Mademno and Desio by 2,3, 7,8 tc:mchloro- :

- dibenzo-para-dioxin (TCDD)
' Knowledge of the cffcers of T(‘DD on ‘man

‘ écmcs mainly from qmdxcs of mdustrw.l accidents, © |
. Chloracne, first descnbed by Herxeimer! has heéen

frequently. Ubscrvcd Chloracrw is a syndrome

characterised by the presenee of comedob of various’

‘sizes and symmetrically distributed comeal cysts,
- not usnally associaled with inflammatory pheno-
* mena, Lesions arc generally localised on both sides
- of ‘the. face, bcgmmng from the, temporal- regions,

- and caused by the elinination of chlorinated -
. cnmpounds through the pilcus-scbaccous apparatus.

“-In ‘more. severe cascs, Icsions may also occur on
other parts of the body and then they have an
mﬁammawry or pustular appearance. (Puccinells,

: pcrsonal Lommumcanon) Chloracnc may b -caused
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- cnzymes,
“from 9 to. 36%,> 1018
- enzymes was also noted by Voland ct .11

‘as changes in carbohydrate mctabatism, -

dibenzoluranes (PCF), contaminants of chlorphenols
“{TCDD and othcr dioxins) and chlorbenzengy,

17.18,10

In -addition to  chloracne, porphyria cutzmca
tarda,:" on hyperpxgmmumon and hirsutism®
have also been- reported. Morphological dumage to
the liver has been observed with mederate fibrosis -
and steatosis, hcpaio-cellular degeneration and
hemofuxine de osmon‘ and--an increase in hepatie
Z3sasagn ggm.d frcqucnuns range
An mcr:casc in hepaiie -
C hanges in

s well

lipid metabolism have been reporied, '™
'ns,w FINvE

Studics of porphyrins showed changes in expd;cd
subjccrs noi nec.ess.mly affected with chloracne.
Blexberg et al’ noted some increase in uroporphyrins
in 37% of :hc workers cxposed 1o 2,4 DCF and

‘ _2,4 s. TCF, bur concluded that there was no cor-

reiation herween 2n iicrease in porphyrins and

‘the extent of exposure to the poisonous compounds,.

“or between the severity of ch[omr.ne and the pres

sénce of porphyria, Pol.md also found that the
occurrence of chlvracne was not corrclated with the
concentraton of porphyrins cxerered, but Jirsek !0
deseribed the ‘simulianeous présence of chloracne
and 2 marked, lomg-term. incrcase. in- porphyrin.. .

'meubolmm in 14% of .the mdxvrdu:xlﬂ cxamined.

With rcgurd to Ala-U, Jieasck'* ' noted a consider-

ablc mcrcasc in. LOQCL!\INUOI‘ in. subjects with
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chlomcnc as comparcd to a4 control group. The .
increuses, however, did not correlare with Pporphyria ‘
- cutanes tarda. A slight increasc in Ala-U in a group’

- of workers exposed to ICDD was abo observ:d by
Poland. !

Goldman’. rcporrcd a sh()rt-tcrm mvolvcmcnt

of the myocardium, rcspxramry tract, pancreas and
urinary tract, and ) xr'l,sck a case of athcrosclerosis,

" Involvement of the rcspn-amry ‘tract was ulso. obh-
served by Bauer et al,? and hat of the urinary tract -

by Carter ct al.® Insofar as neuralogical disturk-

. ances ure. concemcd thcre are descriptions of cages
“weakness of the - lower

of ncurogm% 1; 2

I;mbsz‘é"’ 8, ;;bri%mahucs of - s:;,hc. hcarmg, .
" taste and gmell, M 1! ~and dcprc%mon, :md neur-
-.6781()”13!4 _ :

- asthenii,
- Kimming and Schula, rcfcrrmg tw chloracne
subjects with previous aspecific acute skin lesions,
. noted the preseace of subjective symptoms of the

gastrmntcsnnal wact, without objcetive -clinical

gy m“.,A
W li}uz B
[:j z@meﬂ

FIGURF 1

~evidenee of general impairment. Lack of such evi-

dcn‘fc was also rcported by May'® and Poland ct
al.!
Ta 1971 a 6 year old girl reportcd heuiachcs,

- didrrhoea, nosebleeds, blood in urine and painful

micrurition, whilst her sister (10 years) and her
mother reported - abdominal pain, diarrhoea and
recurrent headaches following the usc of waste oil
as-a dust-control measure in an indoor horsc-arena,
All symproms dxsappcared in 2 few months: § ycars

later 3 full examination yiclded negative results. !

Studics' carried out -on Vietnamese exposcd. o

defolidnts used for war operations claimed an- in-
crease’ in birth dcfccm and premature delnn:m:s22
and liver tumours.® The resiilts of these studies are
- inconclusive, however, due to the thadequacy of the

d‘tm-collcctmg methods, pamcul.u'ly for hirth de-
fects,? the poor quality of epidemviological data and
the presence in the defolianws of u great number of

_»compounds othcr than ‘TCDD.

’Maf af Sevese areq by pollution "‘,ﬂ‘ll(.’ﬁ. .




ach evi- -

ABR were estim tted ‘from the last Natmml ('cmus
land ct the distribution of cases of ¢hloracnée following the in'1971 (Table 2). :

o ~indusurial accident of Sevew and the association - The - inhabitants of zome A were evacuated
daches, - between chlorune and gcncml chmc_:al impairment. between July 24 ‘and August 2, 1976. In vones B -
painful’ . and R only children: and pregnant women were
ind her STUDY POGPULATION AND METHODG " evacuated: others were allowed to remain and in-
ca and On the basis of analysis 'of contamination in the soil, structed to follow a number of hygicnic: rules,
astc oil - ‘the affected area was divided into 3 zoncs,ds shown = - - including temporary advice not to start pregnancies.
g-arena. in Figure 1. More detailed analyrtical resulrs dee Na. particular rule wys established for the inhabitants
5 ygars. proyided in lablc L of zone non-ABR.

e b : : In September g household qug.«nonn.nre collect~
sed 16 Aom: A.°80.3 hgctarcs, 730 1nh4b1tams. ’I‘hls /onc, . "inginformation on cach family member was admini-
an in- which was the most }ughly contaminated, was - stered to ‘peoplc coming from zonc A and' B by
Veﬂeb"z : dmdcd into 7 sub-/om:s, Ay to Aq, Ay bcmg closcst public hcalnh nuryes, The followmg quemons were
lies arc 10 the ICMESA plant. : . asked:
of the . . ‘ . : R Was Lhe individual in the conaminated area
rth de- Zone B 2_69-,4 hcctarcs,‘ 4737 inhabitants, Average " on }uly 10, 19767
122 and contamjnation lcvels lower than those of zone A, - Did. the individual continue to live in the
- o ' ' : contaminated areq durmg the month fi cllowmg

ber of
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The aim-of the present paper is concerned with

Zone R. 1430 heerarcs, 31 800 inhabirants. This
zone which surrounds zones. A and B ehowed luw
‘scattered contamination.

Zoncs A, B and K span parts of 3 Local Hcalth

Districts (CSZ. Brianzi: di Seveso): - such dm:mts,
(220100 total populition) arc all included in the
health surveillunce. programme. ‘Therefore, 2 fourth
‘zonc, non-AER, is considered, In this zone the

‘TCDD contamination in the soil was not evaluated.

, Population ‘data up -to July 10, 1976, were
- provxded by the Local Register Office for cach town

m ones A and B, whereas those for Zone R :md non

~ the accident?

‘= Did any farm animals owncd by thc famdy-

die duc to poisoning?

Did the individual consume. any food {fruits,
" vegetables, animal products) produced on his

-own land, following the accident?

— Did the individual (f adult) work or (if
child) play- in the contaminsted ares follow-
‘ing the accident?

“Ihe information coliceted was analyscd for both

_the frequencics: of single risk facrors and the expo-

sure characteristic for the pupulation of each ionc._

' TABLL 1 Dzsmbu:ion of T (.DD contamination (;g/m‘) in.the A, B, R aveas on the ba.:ls of
(- C-MS analysis of soil samples (data friuided by Rogione Lo m[:.mim Piano Operaive ., ] )

C8ime . o ugm?e o Nol- - Negwtive samphs®
L. TebDvalues o S -
ZLone . (ha) " average “highest - samples No. %

C - . o “value . : : :
AL 80.5 1928 - 5447 306 12 39
a1 07 . 5804 5447 . 51 "1 1.9
Az s1 2Ll 1700 - 19 0 0
A5 9z 3505 2015 . 34 3 8.3
A+ 72 L1349 g0z 26 3 115
CAS . 163 628 .47 50 2 40
A6 140 299 270 6t 2 32
AT 128" 155 917 g5 it 15
B 2694 | 30 438 106 26, 245
R 143000 09 L 9T 449 - 308 686 -

. * less chan 0. 75ug/m

LI only 950 hccmrcs cxammcd
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TABILE 2" Di@irib'm.io}z of population by pallution zomes and age
Age - A* Be R** - nomnAB,R**
0-14- . 214 - 1468 . R 680 48263 .
1Sandover = 516 0 s2e9 23120 . 134 580
Totl : 730 4737 .-~31800 182 843,

Actuyl figures at July 10, 1976
**  Estmated population on 19/1 census

At the same time 2 widc'hcah.'.h su;vcillaﬁqé plan was
established as reported in a previous paper.
A few days after the accident scveral people

. -began to complain of burning skin lesions and asked -
.10 be examined by dermatologists. Between Septem-

ber and December 1976, 34 cases of chloracne were
diagnosed by decmatologists in childien under 15
years of age who presented themselves to the clinics.
Dermaiological data were collected by the Deparr-
ment of Dermosypliilopatic Diseases of the Univer-
sity .of Milan' (Director:
Between February and April 1977, -dermatological
screcning was curried out on' all children under 15

ycars of age attending nurseries, infant and primary -

schools of the 3 Health Dismicts. Children were

subrnitred to a full cx.unm‘mon Our of 522 children

‘'selected .as positive, on further: examination 392

- wercconsidered negadye whereas 130 were diagnosed -

as having chloracne, according to the clinical classi-

“fication, approved by ‘FEC Commission during the

1st Chloracne Pancl (Milan, 11--12 July 1977).%°

This classification Is based on.the typc of lesions
(mmcdos, cysts, pustules) and their site (face, neck,

chest, “back, other). In addition 5 categorics of

scverity were established in attempting. w0 quanufy

the sutgcs ‘of the lesions as follows.

= 0 : nolesion. o
« few comedos (up. to 10)

-1 ¢ - minimum
' ‘stage.
2 : numcrous comcdos a.ml cysts : light
stage. ‘
3+ comedos and cysts m specmc n:g}ons—

medium stage,

. : 4 ; comedos and’ eysts. spreading from the
face to other regwns -of thc body -

- scrious stage. -

' bmm Scptcmbcr 1976 1o July. 1977 23 more -
o cases of chloracne were registered in adults over

15 ycars of age- dxsmbuncd as follows: 19 in zonc' A,

"~ 1'in zonc B, 1 in zonc. R,1in Zone< non A.BR and 1
-outsxdc the 3 ”e.'v.lth Dmrms. )

Professor v Puccinelli).-

A clinical follow-up was undcrtaken on . 146

(89%) of the 164 affected children, 182 children of

the same age fromr Zones AB,R and from the sur-

-tounding -arei. within the three Consorzi Sanitar:

di Zona (ITealth Districts) Brianza di Seveso, volunt:

-~ arily submitting to cxaminations and having no skin-

lesions arc used as u. comparison group. 45 of the
182 children came from zonc A, 12 from zon¢ B
and 125 from zonc¢ noit AB (zone non AB includes
zone R and non ABR),

Medical oaminations of chxldrcn .of both groups

-~ took place for the oSt part at varying intervals in
1977 In addition, there was a lsck of umfonmry .

recording data on the 2 groups. Classification of

«linjcal signs and symptoms was carried out remo-

spectively on the basis of available records.’

© . The followmg biochemical tests, sclected by the,
Regxonal Medical  Commission on the basis of the

current literature, were performed:
-y =gl utamﬂ-mspcpmdq.;e {(v-GT);
~glutematc oxalare transaminase (GOT);
—glutamatc piruvate transaminase ((xPT)
—wtal cholesterol (CHOL);

- =38 — aminolevulinic acid (Afa-U);.

o —alkaline phOS})h.tt’lbﬁ (ALP); .
—rtotal bilirubine (BIL):-
For .cach test, the frequency of 1ndxv1duals

exz.e:dmg the threshold limits in at feast one speci- -
‘men was- calculatcd Simple statistical procedures,

such a3 the x? te\t and epidemiological indices (odds
ratios?*®) were’ calculated. The association  of

“TCDD concentration in- the soil and the snag&s of
- severity of chloracne was examincd using a.x* test
derived from an extension of the Mantel-Hacnsze] -

procedure.”

‘RESUI TS

Distribution of cbloracm' cases

-Table. 3 shows the distribution by sex and age-of -

chloracne cases detected during the ambulatory
care and the screening. 95 cases (59 boys and 36
girls) uged 5—9 ycars were identitied by screcning.

wn et

Ll o N 21

e n

o




CIILORACNE AND TCDD

139

Distyibution of chloracne cascs by sex and age and mode of ascertainment

TABLE S -
Age Chloracne cascs presenting Chloracne cases identificd
Groups Sepl—Dec Feb—Apr
.. 1976 - : 1977 .
L o f mf m £ mf
0—-4 6 5 RS 4 4 8
- $=9 6 7 13 59 - 36 95
10— 14 4 6 10 18 9 27
TOTA]’ 16 .18 3{» 8; 49 130
TABLE 4 ~ Chlorucne subjects age 0 L4. Number by 2one and pe&cemagq of child population
No. of cases of Tatal population.
7.0nes ~ Chioracnc T O—14yrs %
A 42 214 196
B 8 1468 0.5
R 63. 8 680 07
non ABR 46 48263 0.1
othcrs s - -

It is difficult to cxplam thc cxecss in tlm age group, '
pamcularly as it is not present in those who came

to the dermatological clinics in. d'u: ﬁxst months

following the accident.

Of the 5 cases of chlotacnc from “other’ zones -
reported in Table 4, 3 ‘were diagnosed between -
Scptember and December 1976 in children from far-

" away communities who were involved whilc spending
their holidays in' zone _A, and 2 were in children’
living cutside the area of the 3 Tlealth Districts
bzt attending the schools involved i in the scrccnmg

The highest f rcquency of chloracne was'scen.in zonc -

A and the lowest in zone non ARBR, while in zones -
. B and R the frequencies were low and almost the
- game dcqutc the dlffcunt mean Icve]s ot TCDD

; conmmmanon of the soil (3. 0 Vs, 0 Qng/m ). Since
zoncs R of Seveso and Mcda are closcr to zonc A
than many parts of - southern zone B, 1t is. likely .
that people. from such zones could have had direct
or indircct contact with zonc A beforce it was cvacu-

" ated and fenccd off. This trend is confirmed by the
-odds- rados - calculation (Table 5) by paired zones. -
The OR of zone A vs. zone non ABR is the highest;
the OR of B and R vs. non ABR is sl around S

.. and 7; #while the OR of R vs. B is dlosc to 1.

An analysis ‘was cumed out in order to investi-
gate u possible association between the' ‘severity. of
each case of chlocaene, ranking from severity stage 1
(least scvere) to 4 {most severe) and the ground con-
centration of TCDD measured at the sampling point

' TABLE 5 Odds rasios for pairs of gmups (zoru.'a)
- Palrsof groups OR* o

Avs. .. mon ABR 205.9 . <001

Bvs. nonABR 5.7 - <0.01

Rvs. . ‘monABR - 70 <0.01

Avs B TR C <0.01

Avs . R 27.0 L<0.01 _
" Rve - B #0220

. 133"

,

-
‘ ycnrs (0 1024l populzrion 0 -14 years

** 2 x 2 Mantel-Hacnszel ¢hi4quare test

' These figures were obeined by vompsring tbc proportion of chlomcnc subjcets 0—-14

pairq of 20nas
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closest 10 eacb casc’ 5 rcsxdem:. Only cases in zones
A, B and R. were comsidered: 2 cases had to be
~ excluded a8 corresponding analytical valucs -were
" pot available leaving 2 total of 111 cases. Rankjng |
scores? ‘were assigned 1o 4 rzmgcs of TCDD con-
[ ceniration and degree of scverity of chloracne.
“Table. 6 shows a2 marked and hwhly sxgmﬁcm:
relationship between them. :

Chloracne and (.lmxr al jwtlmgs

164 chloracne cases under’ age 15 in comparison

~with 182 children without skin lesions from the

SAMe ured,
" Table 7 shows he frequency of _positive signs

“and symptoms present for children with and without

cbloraenc in at least one exumination, The symptoms
arc’ divided into 10 categories. A significant differ-

‘ence (p=1.6x10"%) berween the two groups was

found with  respect -to symptoms | of the gastro-

 intestinal tract (lack of appetite; nausca; vomiting;

abdommsl pain; gastritis). The.odds ratio (children

- A spcc:.al srudy wiig <arncd out on. 146 (89%) of the

© TABLLE 6. Distribusiom of severity of cblorac'ne by r’ay‘xga'of TCDD concenivations '

: TR L ILDD:onc.ﬂg/m . . L ) )
SCVLr-ly o nd*=14:. ~15 . 60—240 240 - Toral.

‘of . . S _ . . . }
“chloracne - Score - (03s) ©.73) - (079 (0.905)
Chil . - () 67 5 77
Chlz - (2 9 v 4 1 4 18
(ChL3+ChL4e). (3.5) = - 2 14 16
TOTAL. . B 76 g 4 2°

F'Manrclx’ test with 1 df2" PeZx107V0 0
* . Beow the level of dctccu.hlltry . 7spym‘)

" TARLY 7 J"rcqu;?zc_’;a’u]’j:oﬁifvc clinical reparts in cﬁldr’m with and without cblommé .

L. a0 Subjects with - Subjecws withonr -~
. Clinical co 0 chlomene oo chlorecne :
‘Reports ~ - : No. % - No.. % P
Lo S 146 1000 182 100
- _Urinary trsct T 8 5.5 3 1,6 0.06%*
2. . Inflamed jolnrs . 4 28 L 0.5 0.12**
U3 B . Upper respira- o : Y o o
o tory-raer - - 9 62 . 6 3.3 016
4. 7 Gastointestial ’ : Co o L
o fragt D g 130 - - 4 22 . 16x10¢
8o Readsche 0y . 48 3 L6 .
6. C. Lye irritacion 9 62 .4 2.2 -
R Impaircdfvision‘ BRI Bt 75 8' : 4.4 016
R Liver enfarge '
- ment-and/or. e o . F :
. scleral jaundice ~ 120 8.2 - 10 5.5 0.23
L9 Palencss. S 0.7 5 27
- e ' ' 0.03 -
10, - Other dermata- C : o
. --lOL{iCﬁI merm 2. 14 - v 8 g g)

“one-tided 3 1ese. )
. onesided Fisher exact test

Lol o W B )

O e T o B S NP R

— "




rison

 the:

Signs
hout. -

roms
ffer-

Jagel

ting;

dren -

CHLORAL.NF AND TCDD - . ’ e 141

affected with chloracne vs. childrcn without) was

therefore. caleulared with the corresponding con-
fidence Jimits at the 95% probability level (OR=6.65;
 .log SE=0.562 confidence limits: 1.612—27.451).
*__Headache and cye iritation, ‘onsidered together,
were “dlso more frequent in chloracne subjeets
" (p=0.01), while palencss and other skin symptoms.
were more frequent in Subjéc‘lS without skin lesions:

(p=0.03): These findings are also confirmed when
the 2 groups are comparcd by zones. Disturbances.
of the gaswointestinul wrect were more: fx_-cqucm:
among chloracne subjects living in zonme A than

among thos¢ in zonc non AR (p<U.05). These 2
. " yones theorétically rcpresent the maximum and
. minimum lovels of TCDD cxposure. :
Table 8 shows a. comparison of- selected b:o-
_ chemical tests in children with and without chlor
acne. More instanccs of nbnunml ¥GT, GPT and:
Ala-U were found in children with chloracnc thanin
those. without (respectively:  p=2.3x10", p=0.035

snd p=1.2x10°%). ¥or the Ala-U test, the odds ratio

for the chloracne group vs, the comparison group is-

5.80, with log SF=0.436- and conﬁdence limits:

.2.038-16.518. lhc Ala-U abnormalitics were not, . -
however, lurge.- These. results arc also confirmed - -

when the chloracne groups are compared by zones.

. Childsen with chlorsenc Living in zoie A show a
. higher frequéncy of 2bnormal. values than those.
- living in zone non’ AB (14 out of 39 vs. 17 out of

91). Although this " diffcrence. is not statistically -
significant (x* . =3.55; 1 degrce of  freedom; -
v 0.05<p<0.10), it is gohercnt with the observ.mons,
. dxscu»ed carlier. : . :

. DIS(.USSION

Interpretation of these findings is difficult. Several
factors which could limir the validity of the con-
clusions should be pointed out.

All eascs of chloracne werc studied as a snnble
group, despite the fact that they were identified in
2 ways, fistly by prcscnta.non to dermatologists

* - and secondly by screening of the schoo] population. .

All cascs identified during the period September—
December 1976 were detected in children of zone A
{or thasc living. there during the accident). In spite
of the general rccommendation to call the physician,
no casé was reportcd in othér zones. In addition,.in
zone A 31 (74%) out of 42 total cases were idenrified -

" during this perod. In zones B, R and non ABR

chloracnecaseswere discovered only by the: scrcening,
‘Therefore the validity of the case findings could be’

‘affected by the different critcria of detection.

It was impossible to get rcliable informartion on

time of onsct since these dats were available only in

2 small proportion of cases, It is not possible, there-
fore; to ¢alculate 2 true incidence of chloracne, or
to compar¢ the durston of clinical manifestations
with cpxsodcs yrevxoualy rcported,™ 2131518 ¢ ack of
informarion on the times of onsct of individuat
cases mukes it impossible to predict the likelihood -

"of occurrence of further cases after April 1977,
. Following the initial screening, no further examin- -
“ations were undertaken.

Actual figures on populmon da.ta for the 3
Health Districts could not be obtained: it ‘was only

" possible to-have acrual daw as at July 10, 1976 for
* zomes A and B by means of a special process. Popul-

TABLE 8. Frequency a f children with biochemical sests e#‘ceedz‘ng{ t?)resbold lirnizs

Subjeeta with chloracne

Subjects wxdmut ohlomcne

L ** Ogesided X rest
o oo One-wkd Flahcr exact zcst

R (146) - (182)

Biochemical tests ] . KT : : ) S

B ] "No.- ~  No.over % No, .- ‘No.over % : pes -

(Threshold limics) Subjects  threshold: - * Subjects' - - thrashold :
CUNGY T GeSTUM . 14 4. 28 138 e - 23 % 1074 00
L COT 7 w22UM) 1410 16 - 1137 138 - 14 104 - 045 '

GPT. -  (%24U/M) ~ 141 . 5. 35 L ~ .. 0035%s
CUCHOL . (x23lmg%) 138 21 382 120 15 125 032 ,

ALA-U (R 6Imgl) 137 33 ‘241 135 7 52 12x10%
AL eIsLUM 1s2 7 4y 148 - B 54 047

BIL© (®12mg¥%) ‘142 . 0 L 145 o o =l =

. Number of -;uhjcc:s from whom at lc:mt one spcclmcn was ohmncd ’
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ation of o:hcr zZones were estimated using 1971
national ccnsus information which every 10 years

updates population data by. age, scx and all other
variables. Also, because of the poor rchabnlxty of .

the record system of school population it was neces-

' sary to use estimates.

" The - comparison between - children with and

_without chloracne could have been affected by an

important bias: the. children who formed the com-

. parison group were obtaincd only becansc clinical
documentation and/or biochcmical datg were avail-" -
" able. Clinical datafor cascsand controls wers collect-
.ed without a definite preliminary standardisation:
thc classification of signs and symptoms was carricd
- out retrospecnvely on. the basis of ‘the available -
‘records. Lack of umforrmty in -the collcction of
*clinical dara for cascs ‘in ‘respect to controls & a
-possible bias, as well 35 the meeuldnty of the nmmg :

of clinical examinations,

" For the analysis of the dlsmbution of chloracne
cases in zones with different Jevels of soil contamin-

ation scveral seatistics were calculated, Frequencics

and  odds ratios, while confirming a substantial .

ngrecment with the distribution of ground contami-

-+ nation values in zoncs. A'and non ABR, show z very -
- _similar risk of chloracne in children of zone R and B

(OR=1.33). Therefore, one ‘may hypothesisc that

the exposure.to contamigation in zone 'R was higher .
than soil concentrations in the samec zonc would -
_indicate. The presence in.the toxic cloud of volatile .
' ‘compounds, easily transported by air and suspended
at length in- the atmosphcrc, could h.wc allowed
. Inhalation. - '

- Exposure ‘of the chlomcnc group, as determmed

by questionnaire, did not present any characterisuic
pattern.. No smglc risk factor appeared w_Le asso~
ciated ‘with chlorscne: Deaths ameng farm animuls’

were more frequentdy reported by subjects ‘with

. chloracne, but as these dawa were collected for
. administrative _purposes {eventugl reunburscmcnt)
_ definite conclustom cannot be dmwn

- It was also noted that” chloracne oftcn a.ifccu:d

~ whole family groups. In fact, in 17-(53%) out of 32.
families of zone A, invelved in the chioriene out

break, 2 or morc cases were observed. This could

" be explained by an exposureto 3 Qocal’ risk ducto
the particular whereabouts of ccrrain famxly groups
‘at thetime of the aceident, or the exrent of adoption
~ ofhygienic norms  suggested by the health authorides,
- or.a possiblc contamination via personal belongings. . -

- “The mosi notable finding from a clinical point

of view' i§ ‘the involvement of ‘the gstrointestinal

tract, more frequenty observed in children affected

wmh chlomcnc, and hvmg in thc most hxgh]y conmml— '

nated grea. Children with thor-une also pracntcd
more frequently YGT, GPT and Ala-U abnommhmm
as- previously recognised by Poland ot al'7 gnd
Jiresek.'® The resulis of other biochemical tests
did nov appear to be associated with detmatological
manifestations,

" No clinically de¢finable systemic discase has
been diz\gnoscd to date in children of the- Scveso

area. This is in line with the data of Kimming and

S(;hul/.,Is Poland et al'? and M.w.y, who. found n¢
systemic clinical involvement in wbjCCl‘S affected
with.chloracne.

‘The present paper demonstrates that the chlors

“aenc subjects of Scveso. deserve careful attention
“for hath. épidemiolagical and,_pmnary,hca.lth care

purposes. This group, dlong with the comparison
group, will be the object of & thorough follow-up
as dcrailed in the Health Survclll:mce Progr.unme for
Scvesa.
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