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Waldenstrom’s Macroglobulinemia:
Search for Occupational Exposure

Allison Tepper, PhD, and C. Eugene Moss

Two cases of Waldenstrom’s macroglobulinemia (WM) that occurred in
employees from one university academic department were investigated using
approaches for both cluster and single case investigation. Common personal
characteristics and potential past hazardous exposures were evaluated. The
patients shared a young age at diagnosis, worked in the same building, and
had similar duration of time between first entering the building and diagnosis
of WM. No evidence was found to support the original hypothesis that
exposure to radioactive material could be related to the occurrence of WM.
Although this investigation did not identify a common causal agent among
two cases of a rare disease, investigations of disease clusters may be useful
for developing etiologic hypotheses even when a full-scale epidemiologic
study is not undertaken. Detailed descriptions of case characteristics can
help generate ideas for further research.
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nvestigations of cases and of disease
clusters have common features. Both
have played a role in providing mean-
ingful etiologic clues to many occu-
pational diseases,! yet often are not
considered within the realm of epide-
miologic research.? Nonetheless, these
investigations are an important re-
sponsibility of public health agencies.?
Although protocols have been devel-
oped for public health agency re-
sponse to cluster investigations,*- sys-
tematic approaches for epidemiologic
case investigation are not well estab-
lished.” This report describes the
investigation of two cases of a rare
disease, Waldenstrom’s macroglobu-
linemia (WM), that used existing ap-
proaches for cluster investigation and
incorporated recently suggested tech-
niques for case investigation. Because
little is known about the causes of this
disease, case reports can be useful in
guiding etiologic research.

(In this investigation Walden-
strom’s macroglobulinemia is consid-
ered as a type of cancer because of its
similarity to some other cancers, such
as chronic lymphocytic leukemia. In
the international system for classify-
ing diseases, however, Waldenstrom’s
macroglobulinemia is grouped with
plasma cell disorders rather than with
neoplastic diseases.?)

In late 1991, the National Institute
for Occupational Safety and Health
(NIOSH) received a request for a
health hazard evaluation from three
employees of a social science depart-
ment of a major university in the
southeastern United States. The em-
ployees were concerned about a sus-
pected cancer cluster among faculty
and students in the department.
Among 11 individuals diagnosed with
various types of cancer between 1985
and 1990, were two cases of WM.

WM is one of a group of monoclo-
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nal neoplasms that develop from B-
lymphocytes.” The disease primarily
occurs in men over the age of 60.'°
About one new case in a population
of 200,000 is detected each year."
Little is known about the causes of
WM. Autoimmune disorders and
other immunologic abnormalities
among close relatives of WM patients
and a history of chronic biliary tract
diseases and of diseases associated
with chronic antigenic stimulation
among WM patients have been re-
ported.'® The relationship between
WM and occupational exposures has
not been evaluated adequately. One
epidemiologic study found no associ-
ation between WM and a variety of
occupational exposures, including
those related to leukemia or lym-
phoma.'? Three cases of WM in shoe
repairers and one case in a bird
breeder have been described.!!!?

Methods

This investigation focused on (1)
identifying potential past exposure to
hazardous agents in the building
where the two persons with WM were
located and (2) describing personal
characteristics common to the case
subjects.

Characteristics of Building A

Before 1955, Building A was occu-
pied by the biology (1937 to 1947)
and geology (1947 to 1955) depart-
ments. Since 1955, the building has
been occupied by various social sci-
ence departments.

Before NIOSH involvement, the
university conducted assessments of
indoor air quality, organic chemicals
in the soil around the building and in
the air within the building, and radia-
tion. The results from wipe samples
of wall tiles indicated very low, but
statistically  significant, radiation
counts above background in several
rooms scattered throughout the build-
ing. Because we considered radioac-
tive material to be the only agent that
would have been present in Building
A during the time period relevant to
the onset of disease and that could
have provided a plausible explanation
for the occurrence of WM, we sought
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to determine whether research activi-
ties in Building A from 1940 to 1955
might have involved the use of any
natural or artificially produced, long-
lived radioactive materials. A history
of research activities in Building A was
documented from university records,
including (1) records of the radiation
safety office, (2) contents of appropri-
ate doctoral dissertations and masters’
theses, and (3) annual departmental
reports, which list faculty publications
and presentations.

Case Subject Characteristics

Medical records were obtained to
confirm the diagnosis of the case sub-
jects (one living, one deceased). Infor-
mation about temporal, geographic,
and personal characteristics was ob-
tained from departmental records and
from telephone interviews and self-
administered questionnaires com-
pleted by case subject 1 and the spouse
of case subject 2. The spouse was mar-
ried to the case subject throughout the
time he was associated with the de-
partment; she indicated that she dis-
cussed some of the information we
requested with the parents of the de-
cedent to ensure that all available in-
formation was reported.

Results

Characteristics of Building A

The radiation safety office provided
us with lists of authorized radioiso-
tope users, film badge records, waste
disposal records, and past Atomic En-
ergy Commission license approvals.
We found no information about the
use of radioactive materials before
1960.

The Dissertation Abstracts comput-
erized data base did not include any
doctoral dissertations in biology (zo-
ology, bacteriology, botany), archae-
ology, or geology between 1940 and
1955. In a manual search of approxi-
mately 450 masters’ theses for this
same time period, we did not discover
any use of radioactive materials in
Building A. No evidence of the use of
radioactive materials was found
among faculty presentations and pub-
lications listed in the annual reports.

Case Subject Characteristics

Medical records documented clini-
cal and laboratory findings consistent
with the diagnosis of WM for both
cases, including (1) a monoclonal IgM
spike, (2) symptoms associated with a
hyperviscosity syndrome, and (3)
Jarge numbers of lymphocytes in bone
marrow aspirate. Personal and build-
ing-related characteristics of the case
subjects are summarized in Table 1.
Young age at diagnosis, work in the
same building, and similar duration
of time between first entering the
building and diagnosis of WM are the
most remarkable features shared by
the cases.

Discussion

Public health agencies have re-
ported that cluster investigations
(which frequently include epidemio-
logic and environmental components)
are largely unproductive in linking
disease occurrences to documented
exposures.'>!  Nonetheless, these
agencies have a duty to respond in
some way to reports of suspect cancer
clusters. Such response can help build
public trust.'” Although the past oc-
currence of disease often cannot be
explained, cluster investigations can
produce information about future
risks due to current exposures. Docu-
mentation of the absence of current
exposures often is reassuring to af-
fected workers or residents. Docu-
mentation of the presence of current
exposures can lead to recommenda-
tions to reduce future risk.

Many agencies have developed
standard protocols for determining
whether and how far cluster investi-
gations should proceed.*%'¢'7 Most
begin with a preliminary review of
readily available information about
the cases (eg, type of cancer, dates of
diagnosis, date of first employment or
residency in an area, and age, race,
sex, and vital status of case subjects)
and about the environment in which
they work or live. This information
usually is obtained from the person(s)
who reported the cluster and, at this
stage, often is not verified. To the
extent possible, this information is re-
viewed to (1) assess whether there is
an unusual distribution of types of
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TABLE 1

Characteristics of Two Persons with Waldenstrom’s Macroglobulinemia in an
Investigation of a Suspected Cancer Cluster in a University Academic Building

Characteristic Case 1 Case 2
Gender Male Male
Place of birth United States North Africa
Race White White
Age at diagnoses (y) 44 47
Year entered Building A 1970 1965
Years between entering Building A and diagnosis 21 20
Years in Building A 4 20
Exposure to chemical or physical agents
Occupational No No
Hobby No No
Exposure to animals in household Yes* Yest
History of immune disorders or allergy No Yest
History of chronic biliary tract disease Yes No
Family history of immune disorders No No
History of cancer in first-degree relatives
Any cancer§ Yes Yes
Hematopoietic cancer No No
* Dogs.
1 Dogs, cats, chickens, goats.
F Chronic sinusitis.

§ Case 1, grandparent, esophagus; case 2, grandparent, stomach; parent, larynx.

cancer or of the age or gender of the
persons with cancer, (2) determine
whether the cancers have occurred
with sufficient latency since first ex-
posure, and (3) identify a potential
causal factor. Many investigations do
not proceed beyond the preliminary
review, If further investigation is war-
ranted, an epidemiologic study fre-
quently is considered. Even without a
traditional epidemiologic study, how-
ever, further investigation can provide
etiologic clues, particularly for rare
diseases for which risk factors have
not been delineated, and can generate
valuable information about future
risks from continuing exposures. Case
investigations such as that described
in this report should be given consid-
eration in the decision-making
process.

The premise for the investigation of
WM described in this report was that
in-depth case evaluation might lend
support to hypotheses derived from
prior case reports or suggest new ave-
nues of research. The methods used
in this investigation incorporated
many of the recommendations of
Armenian’ for case investigation, in-
cluding (1) orienting the case as to
time, place, and personal characteris-
tics, (2) collecting standard data about
epidemiologic characteristics, (3) ob-

taining family history and a history of
past illnesses, and (4) exploring the
likes and dislikes of the patient.

Neither of the persons with WM in
this investigation had occupational
exposure to chemical or biological
agents similar to those identified in
previous case reports.'"*'> The similar-
ities between the cases in the length of
time from first entering the building
to diagnosis and a younger age at di-
agnosis than is usually described for
WM were consistent with the possi-
bility that an exposure in the building
was causally related to the disease.
Although preliminary information
suggested exposure to ionizing radia-
tion, we found no indication that
natural or artificially produced, long-
lived radioactive materials were pres-
ent during a 25-year period before the
earliest time either of the persons with
WM began working in the building.
Information about current levels of
radiation in and around the building
was collected and reported to building
occupants to assure them that they
currently are not exposed to high lev-
els of radiation.'®
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reasoning,

Mozart—A Quick High for Our 1Q?

Those who hope to seem smarter by listening to Mozart may be on to something—at
least temporarily. Researchers at the Center for the Neurobiology of Learning and
Memory at the University of California-Irvine have determined that 10 minutes of
listening to a Mozart piano sonata raised the measurable IQ of college students as much
as 9 points. The effect, however, lasted barely longer than the echo of the piano chords:
The IQ boost dissipated within 15 minutes, the team reported in yesterday’s edition of

The researchers suggested that classical music may enhance abstract reasoning, such
as that involved in mathematics, by reinforcing certain complex patterns of neural
activity. They suspect that the complexity of the music is the key. Simpler, repetitive
rhythms of rock or minimalist New Age jazz may actually interfere with abstract

The research grows out of theoretical neurobiology and ideas about how different parts
of the brain may communicate with each other. “There is a common language the
different parts of the brain use to communicate,” said Gordon Shaw, a physics professor
who was involved in the research. “There are certain neurological firing patterns that
occur when people are doing high levels of abstract reasoning. We take those as describing
the internal language of the brain. The music presumably excites these same very
structured patterns,” he said.

In the study, 36 college students were given standard IQ tests after listening to Mozart’s
Sonata for Two Pianos in D Major, a recorded relaxation tape, or meditating in silence
for 10 minutes. Each student was tested after each listening exercise. Each student’s test
score was higher after listening to the classical passage, the researchers reported.

From IQ: Mozart Strikes A Chord. The Washington Post,
October 15, 1993, p A12 (from the Los Angeles Times)




