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Medical Background

Theword "myelomd’ means atumor of the bone marrow. Most people develop many
bone marrow tumors, hence the name "multiple mydoma.” Multiple myelomais aneoplasm
of mature and immature plasma cdls. These plasma cdls characterigtically cause destruction
of bone, leading to such troublesome complications as bone pain, compresson, fractures,
hypercalcemiaand rena damage.? Abnormal radiographs of the skeleton are found in 80 percent or
more of patients a diagnoss. Multiple punched-out ogteolytic lesionsinvolving the red bone marrow
aretypica.® Complete remission is rare, and a possible cure has been reported in only afew cases*
With standard therapy the clinical disease phase lagts an average of only 3 years. Virtudly dl patients
with multiple myeloma succumb to their malignancy.® Based on al cases diagnosed in the geographic
regionsincluded in the U.S. SEER Program during 1983 to 1990, 5-year relative surviva rates were
29 and 27 percent among men and women, respectively, and for blacks and whites, respectively.®

Multiple myelomaisadisease of old age. Onset of the disease prior to age 40 israre;
theresfter age-specific incidence rates rise exponentialy with age, with the rate of increase
lessrapid at older ages.” The incidence rate for males and females over the age of 80 is 65 and 37 per
100,000.® Since 1950, age adjusted mortdlity rates have risen continuoudy. Theincreasein the
incidence of multiple myeloma from the 1950's to 1989 was among the highest observed for any
cancer during that time interval . According to the National Center
for Hedlth Statistics more than 8,000 Americans die from multiple mydomaevery year. The
median age at diagnosisis 72, somewhat older than the median age at diagnosis of al cancers.™
The Nationa Cancer Ingtitute estimated that 12,000 new cases of multiple myeloma were diagnosed
inthe United Statesin 1994. The age-adjusted incident rates for whitesis 4.1 per 100,000, and for
blacks 9.1 per 100,000."" The lowest incidence rates are for Americans of Japanese and Chinese
descent (1.7 per 100,000 and 2.3 per 100,000 respectively).*

Peer -reviewed studies suggesting exposur es’employments associated with
multiple myeloma:

e Exposure to Engine Exhaust
e EXxposure to Benzene
e Exposureto Creosote

» Job Classifications involving Solvent Exposure



Exposureto Engine Exhaust.

Exhaugts from various engines (diesdl and gasoline) have been associated with the
development of multiple myeloma. The following studies support such an association.

A large, population-based, multicenter case-control study of American multiple
myeloma cases has demondtrated a statistically significant increased risk (OR 1.8, Cl 1.0-3.2)
among individuas exposed to diesdl, jet fuel, and automobile exhausts, coal fumes, and
smoke, after adjustment for age, sex, race, and study site.™®

A case-control study of 131 Swedish multiple myeloma cases found a doubling
of risk among cases with occupationa exposure to engine exhaust, arisk which remained
ggnificant (RR 2.1, Cl = 1.2-3.9) after adjustment for a number of potential confounders,
including age, fresh wood, creosote, concrete and brick work, sulfonyl urea, gamma radiation,
ex-smoking, farming, and gender.™

A case-control study of 1,098 Danish maes with multiple mye omainvestigated occupation and
exposures as potentid associations. The investigators reported a 30% increase in the relative risk of
contracting multiple myeloma for workers possibly exposed to diesel exhausts, dthough thisfinding
was not datigtically significant.

A population-based case-control study of 275 multiple myeloma casesin northern Sweden
showed increased risk in relation to engine exhausts (working with tractor, power saws, or as
drivers), power saws, road workers, lumberjacks, and afforestation workers (RR 1.38, Cl = 0.92-
2.09). The relative risk remained elevated after accounting for other exposures.™®

A Danish case-control sudy of females diagnosed with multiple myeloma between 1970 and
1984 has shown increased risk for those individuas with possible or probable exposure to exhaust
fumes.'’

A Swedish cohort study of 14,225 truck drivers, exposed primarily to diesel exhaust
demondrated increased risks for dl hemolymphopoietic maignancies, lymphatic leukemiaand multiple
myeloma, during the years 1970 to 1980. The risk for multiple myelomawas datisticaly sgnificant
(SMR 4.39, Cl 1.42-10.24).*®

Recently, alarge case-control study of desth certificatesin 12,148 mae multiple myeoma
cases by the Nationa Cancer Indtitute, found statistically significant increased risk among operators of
graders and dozers compared to age-, race-, and gender-matched controls who were primarily
exposed to engine exhausts.™



Per sons exposed to solvents.

Individuds exposed to solvents are at a greeter risk of developing multiple myeloma. The
medica and scientific literature is replete with reports of workers exposed to solvents that have
developed multiple myeloma. 1t is thought that the contamination of the solvents with benzene is the
reason for the elevated risks.

A 1972 study based on census reports of occupation and cancer in England,
reveded an SMR of 1.26 for multiple myeloma when the occupation was painter s and
decorators.®

A cohort mortdity study of 416 Swedish paint manufacturers, with at least 5 years of
exposure to or ganic solvents between 1955 and 1975, showed an increased risk for death from al
hemolymphopoietic malignancies. There was aso a datisticaly significant increased risk for desth
from multiple myeoma (OR 5.49, Cl 1.13-16.06), with evidence of increased risk with increased
level of exposure. All of the multiple myel oma cases occurred more than 15 years from first exposure,
with exposure periods ranging from 15 to 43 years®*

In astudy of 327 multiple myeloma cases within the Kaiser Permanente Medicd Care
Program, only 150 were found to have occupational information in their medica records. Despite the
paucity of exposure information increased risks for multiple myelomawere detected for painters (6
cases V. 2 expected) and carpenters (10 cases v. 5 expected).” A case-control study of 399 English
patients with multiple mye oma showed increased risk among painters. The incidence of multiple
mydomafor individudsin painting among the cases was 3.8%, and that among the controls was
2.0%, amost a doubling of the percentage.®

A case-control study of New Zedand multiple myeloma cases showed a datigticaly sgnificant
increased risk among painters (OR 1.95, Cl 1.05-3.65), especialy among spray or car painters,
and especialy among workers under age 60 (OR 4.23, Cl = 1.80-9.91).

A multicenter sudy of American mydoma cases has shown asgnificant
increased risk in workers exposed to paint-related products, including solvents and paint
thinners (OR 1.6, Cl = 1.1-2.4).%

Lifetime job histories from a population-based, case-control study were analyzed to investigate
the relaionship between multiple mye oma and employment in various occupations and indudtries. An
elevated risk for multiple myeloma was observed among persons ever employed as painters, odds
ration (OR) = 2.1 [95% confidence interval (Cl) = 1.2-3.6]. The OR increased to 4.1 [95% CI=1.8-
10.4] for those employed for 10 or more years.®

Benzene.



Benzene has been associated in various case reports and epidemiologic studies with multiple
myeloma

Case reports of multiple myedomain benzene-exposed individuas include two reported by
Torres, et al. and four cases reported by Aksoy.?” In 1983, Decoufle suggested the possibility that
multiple myeloma could be linked to benzene based on achemica plant cohort mortality study.”®

Professor Aksoy stated in 1985 that "today there seems to be sufficient datato
incriminate benzene as a potent car cinogenic agent causing . . . multiplemyeloma . . "%

An éevated, dthough imprecise, odds ratio of 1.2 (95% Cl1=0.4--3.6) for multiple myeloma
and benzene exposur e was reported by Linet in a Batimore, Maryland hospital study. When Linet
and co-workers examined the hospital data for casesinvolving petroleum products and multiple
myeloma, adatisticaly significant increased adjusted odd ratio of 3.7 (95% Cl=1.3--10.3) was
found.*

The NIOSH sudy of the Fliofilm benzene-exposed cohort found an elevated
satistically Sgnificant risk of multiple mydomain 1987.3

Heneman, et al. reported an adjusted odds ratio of 1.4, again imprecise (95%
C1=0.9--2.1) for multiple myeloma and probable benzene exposure among Danish men.
Heineman aso reported an age-adjusted odds ratio of 1.4 (95% Cl=1.0--1.9) when exposure
to oil products and multiple myeloma was examined.

An update of cancer mortdity among workers with benzene exposure a Monsanto's Sauget,
[llinois plant observed devated, dbeit imprecise, rates of multiple myeoma (SMR = 2.3, 95% Cl=
0.7--9.4).3

Creosote exposure.

Workers exposed to cod tar products (coal tar, creosote, pitch) have been
shown to have excess risk for hemolymphopoietic maignancies, indluding multiple myeloma>

In the Flodin case-control study of 131 cases of multiple myeloma, a crude
relative risk of 6.0 (p<0.01) was calculated for multiple mye oma among workers exposed to
creosote. The risk remained significantly devated after adjustment for age, ex-smoking,
gender, and exposure to fresh wood, exhaust, concrete and brickwork, sulfonylurea, gamma
radiation, and farming. The authors characterized creosote exposure as "potent in its effect”
on the risk for multiple mydoma®

If you wish to discuss adiagnosis of multiple myeloma and a potentia exposure pleasse use the
contact page or call Hartley & O'Brien at 1-800-363-8591.
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