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OF THE STUDY

Reviews by a variety of national experts of a recent
Department of Health Services study of the incidence
of malignant melanoma essentially supported the
finding of the Department's study indicating a
considerably greater than normal incidence of this
skin cancer at the Lawrence Livermore Laboratory
during the period 1972-77. The reviews by the
experts also indicated

- The necessity for extensive, further investigation
prior to drawing any conclusions about possible
causal factors, including any that might be linked
to the Laboratory itself;

- The potential benefit of public health and
education measures regarding the general increase
of melanoma in the population at-large;

- The need for a fully functioning statewide tumor
registry to provide early identification of changes
in cancer rates on a routine basis.
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May 29, 1980

The Honorable President pro Tempore of the Senate

The Honorable Speaker of the Assembly

The Honorable Members of the Senate and the
Assembly of the Legislature of California

Members of the Legislature:

Your Joint Legislative Audit Committee respectfully submits
this report prepared by the Joint Legislative Audit Committee
staff concerning the Department of Health Services study of the
incidence of malignant melanoma at the Lawrence Livermore
Laboratory.

This committee staff report contains the comments and
recommendations of ten expert scientists and physicians who, at
my request, reviewed the earlier Department of Health Services
study to assist in identifying what, if any, legislative action
or investigation was warranted.

The report of the committee staff concludes that, according to
these national experts, appropriate next steps in response to
(1) the reported high incidence of malignant melanoma among
Lawrence Livermore Laboratory workers and (2) the smaller
increase in this skin cancer which has occurred among the
population at-large include:

- Thorough scientific follow-up investigations to
identify potential causal factors associated with the
Livermore melanoma cases;

- Public education measures to address the lesser
overall increase which has occurred in malignant
melanoma in California and nationally;

- Maintenance of a fully functioning statewide cancer
registry with the capacity for systematic early
identification of increased cancer incidence rates.



The Honorable President pro Tempore of the Senate

The Honorable Speaker of the Assembly

The Honorable Members of the Senate and the
Assembly of the Legislature of California

May 29, 1980
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I wish to express my deep gratitude to the distinguished
scholars and medical practitioners whose knowledgeable comments
concerning the melanoma study made this document possible.

Preparation of this report was the responsibility of Joan S.
Bissell of the committee staff.

Respectfully submitted,

S. FLOYD MORﬂM
Chairman, Joint Legislative

Audit Committee
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SUMMARY

Reviews by a variety of national experts of a recent
Department of Health Services report of skin cancer indicated
that, in the opinion of this broad-based group of scientists

and physicians:

- The reported high incidence of malignant melanoma at
Lawrence Livermore Laboratory during 1972-77 appears
to be valid. Although study Timitations could
account for part of the reported incidence, there is
a reasonable degree of confidence that, overall, the
findings of an unusually high melanoma rate are

correct.

- There is no specific factor which can be pointed to
as causing the increased incidence of skin cancer,
and no conclusions can be drawn about possible links

to the Lawrence Livermore Laboratory environment.

- The findings uncovered by the vresearchers are
extremely significant, requiring further study and
attempt at explanation. Such investigation could
potentially yield added knowledge not only about
these melanoma cases but also about this type of skin

cancer and cancers more generally.



The earlier report's findings raise other important
policy matters warranting attention, including (1)
the potential benefit of public education measures to
address increased rates of melanoma generally and (2)
the need for a fully functioning uniform statewide
cancer registry to assure systematic early

identification of changes in cancer rates.

Until thorough investigation 1is undertaken of the
numerous factors which could help explain the
observed melanoma rate, no recommendations regarding
further health and safety precautionary measures at

the laboratory are warranted.



BACKGROUND

The California Department of Health Services, in
April, 1980, released "A Study of Cancer Incidence in Lawrence
Livermore Laboratory". The study was conducted through
collaborative efforts between the state Department of Health
Services (Resource for Cancer Epidemiology) and the Lawrence
Livermore Laboratory. It was initiated as a result of the
observation of seemingly high rates of a certain type of skin
cancer, malignant melanoma, during the mid-1970's, by the
laboratory's Medical Services Department and by Tocal

clinicians specializing in treating malignant melanoma.

The study reported an incidence of melanoma among
laboratory workers from 1972 to 1977 which was approximately
five times as high as would be expected from incidence rates
reported in Alameda and Contra Costa counties during the same

period.



The actual number of melanoma cases reported among
laboratory workers from 1972 to 1977 was 19. Based wupon
standard reporting techniques, this represents an incidence
figure of 57.2 per 100,000 compared to the normal case rate of
from 11 to 11.9 per 100,000 in surrounding areas. In yearly
numbers, the figures represent 3 to 4 cases annually among the
laboratory's work force which varied in size during that period
from 4,778 in 1972 to 5,756 in 1977. The study did not include
time periods earlier than 1972 or later than 1977, but figures
from the laboratory's Medical Services Department appear to

indicate no unusually high melanoma rates at those times.

Several steps have been taken by various concerned
bodies 1in response to the melanoma study. Immediately after
its release, responses of a range of experts were sought by

three groups:

- A variety of national experts were asked to review
the study and provide their comments and
recommendations to the California Legislature's Joint
Legislative Audit Committee Chairman by May 15, in
order to provide for any appropriate Tegislative

action this year.

- A board of experts was appointed by the federal
Department of Energy to look at the issue and report

its findings to the Secretary of Energy.



An internal group of nine senior scientists was
established by the Lawrence Livermore Laboratory to

examine the melanoma situation in-depth.

Individual members of the State Legislature also
requested of the Department of Health Services a description of
additional empirical investigations which should be undertaken
immediately to further study the reported high incidence of
melanoma, and an indication of the funding necessary to

undertake this research during 1980-81.

Among the additional investigations proposed by the

Department of Health Services were:

A detailed review of the job assignments, health
records, pre-existing medical conditions, and other
background characteristics of each of the employees

diagnosed as having melanoma;

- An examination of the relationship between melanoma

occurence and employee radiation exposure;

- A broadening of the melanoma research to include

other types of cancer;

- An extension of the melanoma research in time to
determine the starting and end points of the high

incidence of the disease;



- A  further assessment of the melanoma risk in

surrounding communities.

During late May, legislative fiscal subcommittees
approved augmentations to the Governor's budget of one-half of
the amount needed for the additional research, with the
anticipation of obtaining matching federal funds to provide the

remaining necessary funding*.

The ten national experts whose reviews of the
melanoma study are summarized in this report indicated
consistently that, in their opinion, further research is
essential prior to drawing any conclusions about causal factors
in this matter. Their comments on this and other issues are

summarized in the next section of this report.

* Total funding needed for the additional investigation is
projected by the Department of Health Services to be
$227,908. A legislative augmentation (of half this amount)
must be approved by the Governor in order to be included
within the State's 1980-81 budget.
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REVIEW OF COMMENTS BY NATIONAL EXPERTS

The comments provided by the expert scientists and
physicians who reviewed the melanoma study relate principally
to four issues: (1) additional scientific investigations which
are necessary, (2) appropriate public health and education
related to the overall increase in melanoma in California and
nationally, (3) the desirability of a fully functioning
statewide cancer registry capable of early detection of unusual
incidence rates, and (4) vrelated issues pertinent to

understanding of the Livermore melanoma "cluster".

ADDITIONAL NECESSARY
SCIENTIFIC INVESTIGATIONS

Additional research activities were considered to be
essential by the national experts in order to more fully
understand and interpret the high cancer rates reported at the
Laboratory. The priority research issues emphasized by the
experts largely paralleled the topics independently proposed by
the Department of Health Services. For example, the expert

reviewers indicated that:



A number of fundamental medical questions must be
investigated in depth before any conclusions about
specific causal factors can be drawn. This will
necessitate, for example, (1) review of the
characteristics of the melanomas identified, (2)
thorough study of the incidences of a range of other
types of cancer in the study populations, and (3) an
assesment of the extent to which reported melanoma
cases represented familial occurrences of this cancer

(which has a strong genetic component).

There 1is a need for additional investigation to
clarify any possible factors which could have
influenced the incidence figures contained in the
study. These might 1include, for instance, (1)
potential differences in rates of diagnosis among the
laboratory workers and the surrounding community, and
(2) possible differences in racial-ethnic
compositions between laboratory employees and the
comparison population groups (for example, Hispanic
individuals might not be equally represented in the

two groups, and melanoma is extremely rare among this

group).



- Sufficient investigation has not yet been undertaken
to assess whether there is any relationship between
the reported melanoma cases and exposure to
radiation, accidents, chemical exposures, or any
other industrial hygiene factors. In the absence of
such information, none of the experts believed the
meaning of the increased melanoma incidence could be
assessed. This issue was of particular concern to
the reviewers because there is no previous literature
indicating an association between malignant melanoma
occurrence and radiation other than ultraviolet, and
because there was no reported increase of the types
of malignancies wusually associated with ionizing

radiation.

In summary, the experts consistently indicated the
need for further investigation of the melanoma occurrences.
They uniformly commented that until such research is completed,
it is not possible to determine what, if any, additional or
different health and safety precautionary measures might be

warranted at the Laboratory.



GENERAL PUBLIC HEALTH
AND EDUCATION MEASURES

Several of the expert reviewers commented on the need
for and the potential benefits of public education about
melanoma generally. They noted that there has been a
widespread increase both nationally and in the State in the
incidence of melanoma in the recent past. In parts of Northern
California (the San Francisco and Sacramento areas, for
example), present incidences of this skin cancer are at least

double what they were a decade ago.

The experts commented upon the efficacy of public
education about melanoma. In Australia (Queensland), where the
incidence of malignant melanoma is the highest in the world,
education of both physicians and the pub]ic at-large has
resulted in early diagnosis and has significantly reduced the

mortality associated with the disease.
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It was suggested that an educational program should
focus upon the effects of sun exposure on cancer, skin types
with propensity for developing melanoma, and early signs of tﬁe
disease. Additional emphasis was recommended on informing the
public of the types of individuals who tend to have an
increased incidence of melanoma, on the actions (such as use of
sun screens) that may be beneficial in preventing it, and on
such basic facts as that (1) malignant melanoma is no longer a
rare form of cancer, and (2) it is a disease which affects
people in the prime of their Tife and may be difficult to cure,

but it can be curable if found early.

A STATEWIDE CANCER REGISTRY

Several of the expert scientists and physicians who
reviewed the melanoma study indicated the need for and
potential benefits of a fully operational statewide cancer
registry to assure early identification of unusual rates of
cancer on a systematic basis. Although legislation authorizing
such a registry was passed in 1978 (Chapter 1292--Senate
Bi11 1530, Nejedly), full participation has been achieved only
in a limited number of counties for which specific funding has

been available.

According to these national experts, such a registry
is necessary to routinely identify rates of cancer in the State
which could possibly be related to various potential
environmental hazards or other factors.
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The reviewers also noted the procedures of a number
of other states to assure early and uniform feporting of all
cancer cases. They observed that while the mechanisms are in
place in California for incidence-based tumor registries, the
needed reporting procedures are not mandatory and valuable

types of data are not collected throughout the State.

As one physician noted:

At this time in the State of California,
there Lis an incidence-based tumor registry
in five counties and other...} tumor
registries at many of the larger hospitals
both 1in southern California and northern
California; however, fcomplete and uniformj
tumor vregistries do not exist in ([some
counties}] and in some of the major
hosptials and without them, I feel it is
difficult always to know what epidemiologic
trends are developing in malignant diseases
and therefore what might be done to alter
these trends.

RELATED ISSUES

Two additional noteworthy issues related to the
Livermore melanoma rates which were discussed by the national
experts were (1) the occurrence of other melanoma "clusters"
elsewhere and (2) the overall limited nature of the scientific

understanding of melanoma.
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Other previous melanoma clusters cited by the
reviewers included ones which had been reported in New Jersey
and Oregon. It was noted that further examination of the
similarities and difference between these clusters and the

Livermore cluster might help identify possible causal factors.

Finally, it was repeatedly noted by the experts that
melanoma is a little understood disease and that, if factors
could be identified which were related to the "cluster" it
might be possible to obtain exceedingly vital basic information
regarding this cancer and related malignancies. The
significance of developing an improved understanding of
melanoma and the factors which activate it was consistently

emphasized by the scientists and physicians alike.

In summary, the overall conclusions of the experts
who reviewed the study were that the questions it raised are
highly significant and require considerably more detailed
investigation. In their opinion, such research is essential in
order (1) to attempt to identify any specific causal factors
related to these melanoma cases, (2) to determine whether the
cases had any particular relationship to environmental factors
or Laboratory work experience, and (3) to contribute to the

more basic understanding of fundamental aspects of cancer.
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APPENDIX A

A STUDY OF CANCER INCIDENCE
IN
LAWRENCE LIVERMORE LABORATORY EMPLOYEES

ReporT #1 DEPARTMENT OF HEALTH SERVICES
MALIGNANT MELANOMA Resource ForR CANCER EPIDEMIOLOGY SECTION
ArriL 17, 1980 DonaALD F. Austin, M.D., M.P.H., CHIiErf
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