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LEUKEMIA AND APLASTIC ARAZMIA [N A SiHOEWORKER COHCRT EXPOSED TO BEN-
ZENE

E.PACI 1, E. BUIATTI 1, A.R. SENIORI COSTANTINI 1, L. MILIGI 1,
M. QUINN 1, J. KALDOR 2, L. SIMONATO 2, R . WINCKELMANN 2

1 Center for Study and Prevention of Cancer
2 KARC = Lyon

INTRODUCTION

A retrospective cohort study of shoe workers was carried ou:
in the largest shoe manufacturing plant in Florence (1). 8enze-
ne was used as a solvent in glues during the 1950s and 1960s in
shoe production and cases of leukemia and aplastic anaemia oc—
curred in this plant. A Aational regulation limited the use of
benzene in 1963 and since 1965 benzene has no; been used i. this
industry in quantities greater than 2% by waiznt.

MATERTALS AND METHODS

Memdbers Of the conort study are worke:rs recovied iN 12 slnas
f2mintry as naviiag been eaployzd on or =fter 01.01.165%0. The
analysis pregented aere is restricted <o the subjects at work
srtween 1953-1964; the period In wich oenzene was used.

Tae follow-up ended on 31.12.1984 and national italian popula-

tion mortality rates obtained by the WHO were used for standar-
dtzation by age, sex and calendar period.

Additional evidence of the cause of death was collected for the
cases of leukemia and aplastic anaemia using several sources of
information (clinical recoras, legal proceedings, documentation,
published reports).

The data analysis was carried out using the Person Year Program
(2).

THE EXPOSURE ASSESSMENT

A preliminary assessment of the average concentration of ben-
zene in the general room air of the plant was made over the ti-
ne period when benzene was used. }
Plant records, testimonies submitted for legal proceedings, in- -
terviews with plant managers and older workers, and site visits
were used to make the benzene exposure estimates.

The quantity of benzene that was used was estimated using infor
mation including the annual production of shoes. the amount of
glue used for each pair of shoes, the percentage of benzene con
tained in the glues and the distribution of glue use throughout
the plant.

Blue prints and engineering records were used to estimate the
air changes per hour on each floor from natural and mechani
cal ventilation. A range of concentrations of benzene was than
estimated usirg a dynamic model considering continuos ventila-
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Fig.1 a) Cases and work period
b) Awerage concentration of benzene in
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tion rates with the windows open and closed.
The benzene air concentrations presented in Figure 1 are weign-
ted averages of this range assuming a “35 month cool period

when windows would be shut and a 8.5 month period of open Win-
dows.

RESULTS

In the whole cohort 1 case of lymphatic:. and hem atopoietic
neoplasm and 1 aplastic anaemia occurred among females: six leu
kemias, 1 "other lympatic and hematopoietic neoplasm"™ and 6 a-
plastic anaemias among males. The S#Rs for males were 1566 for

the aplastic anaemia (95% Cl: 547-3264) and 400 for leukemia
(95% €I:146-870).

Figure 1 shows the pattern of occurrence of the case series in
the cohort over time compared with the annual estimates of the
benzene air concentration the plant.

Table 1 and 2 show the leukemia and aplastic anemia mortality
in the subcohort exposed to benzene in the period 1953-1964 by
duration of exposure and risk interval since first exposure
(1953 if they were at work before this date).

DISCUSSION

The pattern of the occurrence of cases of leukemia and apla-
stic anaemia over time is consistent with the results obtained
in the cohort mortality study showing a strong temporal rela-
tionship between benzene exposure and deaths.

A relevant finding is that no cases occurred in people at work
after the elimination of the benzene exposure. However, the a-
nalysis did not show an increasing risk with either latency or
duration of exposure. A possible explanation for this is that
there was misclassification OF the exposure within the study
population.

We areconducting a more precise exposure assessment to calcula-
te an index of exposure for individuals in the cohort based on
the exposure to benzene in each job over time.

Tne exposure for each job will include an estimate of the air -
benzene concentration in work areas and an estimate of the bre-
athing zone air concentration and skin exposure for the jobs
that involved the direct application of benzene-based glues.

- —— o e
=N B
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TABLE 1
LEUKEMIA MORTALITY IN COHORT STUDY POPULATION -

MORTALITY IN

GILLES PARADI
Department of

Observed (0), expected (E}, and Standardised Mortality Ratios
(sMR) for leukemia by duration exposure and risk interval since

first exposure in the exposed sub-cohort (Males). room 300 A, M
isk i i : GILLES THERIA
Risk interval IiI)nurtahtleorF;e?ifogmploy 1 of oo
; : School 0 C.
since first exposure 1953-1964 (years)
(years)
years O. __E. _SMR__ years_ Obs. Exp. SMR _ A historic
1 . .
0-4 1 0.13 753} &1 1 0.13 719 - determine whe
| disease, lung
5-9 1 0.16 611 1-5 2 0.36 555 x
f employed at t.
10-19 3 0.44 6791 >5 3 0.72 416 - years as of J
20-29 1 0.46 215 E until death,
Total 6 1.21 477 | 6 1.21 477 from provinci.
camputed usin.
reference.
TABLE 2 The total :
APLASTIC ANAEMIA MORTALITY I N COHORT STUDY POPULATION of 94.0% of ti
Observed (0), expected (E} and Standardized Mortality Ratios this cohort w:
(9VR) by duration of exposure and risk inter- population (¢
val since first exposure i.n the exposed sub-cohort (Males). ses in m
Risk interval Duration of employ. SMR=109; 95% ¢
since first exposure (years-) 959CI:95-118
(years) SMR=92; 95%¢C:
years Obs. Exp. SMR __-years. Obs. Exp. SMR Statistically
| disease and fc
0-4 2 0.06 3333 ! Q 1 0.05 2000
length of emp.
5-9 2 0.06 3333 ! 1-5 2 0.11 1818 for circulator
|
10-19 2 0.10 2000 : >5 3 0.19 1578 for ischemic:
|
20-29 0] 0.09 i with less tha
[
Totale.....8.....0.81.. 1935, .......... heeeeeenens 6....0.3L..1935 We conelud
may experience
findings for *
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