
- .  NORGARD PAGE 82 - 

Risks of beryllium disease related to work 
processes at a metal, alloy, and oxide production 
plant 

EWG




84/85/2881 18: 44 5175476746 NORGARD 

I 

Ora procaming 

Duonumination 
Janitorid plont rrrviem 

1 J 

Bowlllum m a l  production 

W l i u m  oxido production 
Bey(llum pgrrdu p- 

Beryllium powelor produdon 
Vlcuum hot prouing 

&rvllium spacial produco 

- O m  
Vmum mdting 

W m e  wmor mauneni 
Shippinq or roamrrg 
Analyricml lab# 
Qualm control 
Production control 
Environmental control 

I 

blood samples were collected weekly over a 15 
awn& period 6rom late February 1993 to June 
1994. Repeat resting of abnormal and indctu- 
minare d c s  extended blood collection to 
October 1995. 
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rlmptorm 4 risk ficcorr 91 &hcp 
- L h a c c l l m i m s k ~ r h c v  
dia@lorir.Thcpm8laitcr#~includcdh 
-hirtorgrarlyri, Uad their dote of 
ais. 

We analysed qua- and l s b o m t ~ ~  
muh with Pc SA$, wing x’, F i a  amx 
mt, Smdeds t tub and WJcoroa’a nnk nun 
test, u appmgri.te. We chose a pmbabilicy of 
0.05 for rigribicurce. For lo(prric e m o n  
@ROC LOGlsnC ia PC SAS), we used vrri- 
abler &om &e uninriru m a  r b c  were 
urod.ted with beryllium dhme or abnormrl 
EeU test with a s p t i r d a l  of 
*0.25 and tcsnd rhs UNmpdon tbot rhc logit 
ryu liaur ia the conMuow variables. We used 
neparw s . lasio~ with a P d u e  aiurias of 
(0.05 to determnc which vprirbla and pod- 
ble inrcmhn cenns &odd be included in tbc 
b a l  model. 

Data on irrduraid hygiaic were left can- 
tored due u) the dctecooa limit of 0.1 Wrn’ 
md did not tit a normal or a log n o d  &mi- 
bution. We d medians, ranges, a d  quartiler 
to describe t h e  dnu. We compared p u p s  
wich Wdcoxon’s rnnL sum tat. x’ test, and 
Fisher’s exact us=. We compaxsd rhe mean of 
dae penod Iapcl samples for en& job atle 
w i h  a quuvr ro che c o m ~ p ~ ~ d i n g  quutedy 
DWA a t i m a t a  with Wdcoxon’s s i p  rank test 
and Spcumm’s correlation coetscient. 

RrruJrr 
DBMOGWHIC DATA 
Of the 655 employees invited to pudapatc, 
646 (98.6%) completed rhe ia tdcw,  the m 
having I& employment, mid, or did befort 
interview. Mort employees were male (8% 1 %) 
md noa-hispanic w&te (94.7%). The acan 
age was 43.9 yan, witb a range of 24 co 61. 
Avvlga employbrent at dK plurr a r ~  17.6 
yean, wirh 8 mga &om cclru~ months ro 38.3 
yews. Employee, changed amrk pracerm an 
average of 9.4 times rhroughout rbcir emplay- 
meat (rpagc 1-90), bur were employed on aa 
a-ge of only 4.4 diflarmc p i o c c ~ ~ r  (rwge 
1-15). 
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rho w of LOPO laborntone led to the den&- 
doll of more asm of beryllium wlitisanoo 
rad direOK cbra would have occurmi with 
atha laborptory done, a b d h g  thu limits thr 
conrpviron of mtu found foo rhir popuIanoa 
rid, some pmrioudy pubiirbed cues.' Uu of 
dthrt labomtory done (brrt blood ~ C I K  abaot- 
mal snd coP6mroaoa ou subuqueut tot) 
wuld have dowed idcaoficarion of only 
46.3% of die cases of rcnribndon from one 
Wmry rad 48.8% from rhc orha. 
fn Qc face of labontory inwnricivny in find- 

Nula for chore ever hamag aa abnormal blood 
BcLP test. Ahhour@ some employes wiQ one 
abboormrl BeLP r u t  among KUez111 m y  haw 
had fahe positive ~ r u l ~ ,  tbt rbcorracpl likeli- 
hood of a false porrhe ir a u t  0.06%; dais is 
bued on h a k g  two rdmulauon indices 
(amow sm in a test) above the mean plur cwo 
SDs for the peak sarnulouon index of una- 
posed people. 

It h likely thnr h s  smdy has underestimated 
mtes of beyllium disease brcausc of ckcc 
pmcdca in clinical evaluation. Firstly, not oll 
people with abnormal blood tesm u n d m n t  
d k i c d  evrluanon, precluding any possibPty of 
making a dmgnosh of beryllium disease. 
Secondly, ehe lavage &LP cesc p r 0 ~ 0 ~ 0 l  used 
by &e clinical laboratory for W study used 
rhne b+ryllium concenuatiou on hamx day 
4, by contnst M Z ~  three coacenmdonr on 
h e s t  days 3 and 5 used in orhu published 
I&.'-' AC well ill h i p  cboage in protocol, 
Jess thur b e  coacontdoor of beryllium 

wed in most tests, which is ljltcly to have 
resulted m lowered seasidviry for dct- an 
abnomd lavage BeLP IQL 

Thudly, &e biopsy pr8cUcr in rhe c h c d  
mlurdoar m y  have t(cIulttd m undernuma- 
don of disease. The waqe number of biopsiB 
ukm in *me undergoing bmnchoscopy uru 
four, which is conribenbly 1- thpn rh. CUI- 
wmary a 1 2  bioprxes cplrtn in previously pub- 
Wed work.'-' In sarcoidosb, rhe rate of m u -  
lomatolLs abnormaliuer ia-m with 
iacreurng nunber of biopsies," urd rhir 
seemed to be rhe case in those undetgoiag 
btonchouopy in this snrdy (data not s h o w .  
Although we have docmeand that (pnnulo- 
uuii can precede abnormal lpngc B O  turn,' 
the rutbon &om &e X a w d  Jewirh Centre 
have invariably found tpanulornas in thou with 
.bnormd hmga BtLP CeP, although a second 
bronchoscopy has ocusioxdly been accasary. 
Rebiopsy of cbree CLKI with nbnotarai lavage 
BcLP tcsu bur no Iprnulompl hi rhir smdy did 
not domerit g n a d o ~ ,  dthoub dl thnc 
CIU) had other evidence of pathologml 
abnormslity-such as lymphocytic dveolith 01 
dbrosir. Ody hrure bllw up will chi@ 
ahrthrr we bv, cludtied dlM C o d y  PI 
mbrry l l i rur r  direme. Their aclusion &om 
rPelyur did not change &e rirL factors which 
we have pparraud hm- 

A firul linvrrdon of thL CePss reccioml rrudy 
is I k8lrhyworker t&m, which would lead to 
muadrrrrcmud . on of rites of beryllium 

iagbayllium stnritiutios we &os8 to prmcnt 

U l u D m w n o N  OF BRRYU5C.U DUEASK 

dheme. New NCI of bayUium disuse idend- 
6ediarbL '.. fin hd not come to 
dkicd Icrtcldaa, md only fk prrpioruly 
di8mmudcucc rm suu wofking in rhepht.  

bayilium p m m  to subclinid beryllium 
dkut,' and rhrt some of rhat pmgms with 
the p88mge otame to be c h i d  COKI. The 
yo- age of c a m  of beryllium disease corn- 
p a d  with people with normal blood testa is 
baz expLljpcd by drs possibiiiry thor clinical 

left employmaat, a d  the subclinical 
caws rrc unrrprereamive of the age disuiiu- 
don of thc p h t  popdodoa 

efticecy is UllkAOwrl for iacarmdons a f t a  
early idmrikadoa of beryllium peasitisation 
pnd disemae-such PI removal born uporurr or 
euly mrtmenc. Ia chis contar, thc main jura- 
ticadon of screening is sacadfic ~ s u g a u o n  of 

iag of risk faaon can lead to egective primacy 
prevention. Understanding of porurpl history 
of beryllium sensirisadon, pahaps in coocefl 
with genetic risk €actors,' can lead LO consid- 
maon of intwenrioa uials and appmphre 
policy for secondary pmndon. Thu surveil- 
lance 5ndp bas laid the gmundwork for both 
dfom in the production sectors of h e  
beryllium indwtxy and 0uu1y client iectora of 
the indumya The most ialpomn~ prioricy for 
further investigation is exporurr-I.irk relations, 
which PriU smc as the basis for primary 
prevtnrion dmugbout rhe bayUium indusuy 
and may have pprrdigmanc imponobcc for 
orhet common lung hypememiriviirp diseases, 
as wtll. 

w8 hrow chrr SOmC QKI d d d r a t i m  KO 

CUCI ofkryilium dimre h n  rhir p h t  h8vt 

lMpuchTIdws FOR NRVmLANCE 

rirk ficton a d  of LuNIZL m v .  Undmwd- 


