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The Belpian Cadmibel Study
Environmenkbal exposure to cadmium and lead - Health elflecls
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Belgium is an important producer of zine and cadmium in Lurope. The
Meuse valley near Licége and Che Northern part of the Limburg Province
are polluted by cadmium mainly becausc of current and/or past emissions
from nonferrous industries. The question remains debaled whether, in
Lhe population al large, environmenlal exposure Lo cadmium influences
renal function and blood pressure., The same is Lrue for the possible
influence of lead exposure on blood pressure.

The environmental exposure of the Belpian population to both lead and
cadmium is rather high compared with other countries (1,2). 1In 1981, a
WHO cooperative study (1) assessing human exposure to lead and cadmium
through biological monitoring was implemented among ten countries inclu-
ding Belgium, For the sake of comparability, groups of teachers were
examined in each participating country. Concerning lead exposure
assessed by blood lead concentration (PbB), Belgium had the second most
exposed populaltion immediately after Mexico, wilh a median PbD of 152
ug/l (220 ug/l in Mexico); Lthe lowest observed value was 60 up/)l in
Japan. This was Ltrue not only for the whole population bul also after
taking into account sex and smoking habits. Regarding lead exposure it
should however be stressed that in Belgium a decreasing trend is
observed since several years : from 1978 to 1986 the median value of
PbB dropped from 170 ug/l to 101 ug/l.

The cadmium exposure of the belgian population assessed by blood cad-

miu 1 concerttration (CdB) is also relatively high. In the same stbudy
(1) when considering the whole population, Belgium occupied the first
place with Japan : median CdB 1.2 ug/l. For the group of nonsmoker

Belgian males it occupied also the [irst place with Israc¢l : 1.1 ug/l.
For the group of nonsmoker females (0.9 upg/l) it came just after Japan
(2.2 ug/l). For the group of smoker males (2 ug/l} il came in 4th
position after Mexico (3.9 ug/l) Yugoslavia (3.6 ug/l) and Peru (2.9
up/l) and for the group of smoker females (2 ug/l) it also came in 4th
position after Yugoslavia (2.7 ug/l), China (2.6 ug/l) and Mexico (2.1
up /1) . In contrast to lead no significant. time trend of cadmium
exposure was ohserved since 1981,

Moreover, bthree small scale studies carried out in the Liépe arca since
1978 have shown Lhal environmental pollution by cadmium has lead Lo an
increased cadmium body burden of the inhabitants and possibly also Lo
health effects, One of these studies (3,4) indicated thal on the
uvcrugé the cadmium body burden of clderly women [rom Lhe Liége area
was significantly higher Lhan that ol the women from the control area
(Charleroi); the renal parameters, i.e. proleinuria, aminoaciduria and
P?microglohulinnria were on Une averapge higher in Liége than in Charle-
roi. In a retrospective mortalily shudy (%), it was shown Lhat death
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from nephrilis and nephronils was twice more prevalenbt in Lidpe than in
Charlaeroi. Finally an autopsy study (G} showed thal living in a Cd
pol luted arca hay resulted in a higher accumulaltion of cadmium in the

hody.

The Cadmibel study

Owing Lo the relaltively high exposure of the BDelgian population Lo both
cadmium and lead and to the resulls of the above mentioned studies, a
Lorpe scale morbidilty study was initiated. In January 1985, four
research proups (LHE, KUL, UCL, and ULg) desipned such a study, The
main objecltives are (a) to evaluale Lhe critical internal dose of
cadmiuvm (indirectly assessed by urinary excrebion of cadmium) for the
occurrence ol renal effeclts in the general population and (b) to assess
whoether there js a relaltionship belween cadmium body burden and blood
pressure, since Lhe role of cadmium in the etiology of hypertension is
slLarll controversial.- The relationship beltween lead exposure and blood
pressure is also being investipgated,

Areas inveslipgated.

Based on the available environmental data and the knowledge of the
presence of cadmium emitting sources , past and present,. the following.
arcas were chosen

a) Two areas wikth confirmed environmental pollulbion by cadmium

one industrial-urban (Liége)
one industrial-rural (Noorderkempen)

!

b) Three contrel areas with low cadmium pollubion

one urban : Brussels
— one industrial-urban withoult non ferrous metal plants (Charleroi).

one rural,

1

1

Population selection.

The selection of the study population is based on a random sampling of
families in each area. ALl persons aged 20 to 80 years are considered.
The sampling is performed in such a way thal comparable number of
subjects of either sex are included in each age group : 20-40 years,
10-60 years and 60-80 years, In other words the whole household will
nolt be eligible if at least one member of that family belongs Lo an
apre-sex proup where the desired number is already recached.

It s planned Lo examine 2300 people; from 1985 to May 1987 about 1600
subjects have already been examined. The [ield work will be completed
by the end of 1988, whereallter the stalistical analysis and the
interpretation of the resullbs will he linalized.

Fxperimental prolocol.

AL elipible subjects are visited alt their home by Lrained obscrvers
(KU, ULeg) in order Lo obkain on ecach of 2 separabe occasions 5 blood
pressure readings, a pulse rate counl, weipghb and height. A delailed
questionnaire inquires about : present and past residence and proles-
sional activily, social status, oducalion, present and past medication,
present and past drinking and smoling habils, eta..



Blood samples, 24 b oand spol-urine samples are collected Lo perform
biolopgical analyses on whale blood (Cd, I'b, 2PP), on serum (creatinine,
allkkaline phosphaltase, X{ﬂinmmyltrnnsrﬁrnse, cholesterol, Ca, Zn, lerri-
Cin and 2 micropglobulin), on 24 h urine (pH, créatinine, Ca, MNa, K,
Cu, Cd, aminoacids, tolal proteins, ﬁ?microglohulin, retinol binding
protein, albumin and N-acelyl-B-— plucosaminidase) and on spot-urine
(pll, creatinine, Cd. B2 microglobuline).

Qualily assurance

The analyses are perflormed using inbternal calibraltion standards, and,

when available, certificd reference malberials.

When available, the two laboralaries (UCL, IHE) performing the biologi-

cal analyses, participate Lo exlternal qualitby assessmenl: schemes

- for heavy metals, pavticipation in 3 differenlt schemes, 2 organized
in the United Kinpgdom and 1 by W.H.O.:

- for the other analyses such as GT, cholesterol creatinine,calcium
etc..., participation in the Delpgian qualily control programme
supervised by Lhe Minisltry of Health.

In addition, the LlLwo laboratories perlorm regular inltercomparisons for

mos U of Lhe analyzed parameters.
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