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Dear Dr. Mathies,

XY must apologize for not responding more promptly to our very

productive meeting on 25 July. .

Your understanding and enthusiasm for the problems of field medicine

were greatly appreciated. Relatively few physicians have a realistic
perspective on the practice of medicine in such areas. It's a real
challenge, but very rewarding. Both Susan and I have really been turned:

on to see these people moving from the 18th century to 20th century

medicine. .

One of the older Robert Wood Johnson programs (called the “Clinical
Scholar" program) really intrigued me. Did Southern California work with
that program? As you know the graduates had advanced training in

sociology, economics, anthropology, systems analysis, health care planning,

etc., in addition to their basic medical education. I think it really ©

takes that type of Renaissance physician to deal effectively with. medicine
emerging in a third world nation. We find that we must constantly place

ourselves in context with their indigenous medicine and work with it.
Folk medicine still exists in the Marshalls, but it is very @ifficult to

identify, particularly after 30 years of occupation and the credibility
gap that has been generated by the accident in 1954. During the last

year, by bringing more Marshallese into the program, in responsible

positions, the culture has begun to open up to us. The whole social

setting of medical care delivery is changing as we work together with

traditional medicine.

L appreciate your offer to join one of the surveys (schedule per-

mitting) and would Like to give you the dates for the coming year:
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First Survey 1980

January 10 to Honolulu
January 12 to Majuro

January 20 to Kwajlein

January 27 board ship to outer islands (Rongelap, Utixrik)

February 5 ship to Utirik

February 17 return to Kwajalein

February 20 return to Honolulu

February 21 return to home

Since this spans almost .6 weeks, we have been dividing consultants _
into two groups - the first group covers the islands of Majuro and Ebeye

(unfortunately much like 'Pijuana) - leaving the U.S. on 10 January and

returning on about the 30th, the.second group will leave the U.S. about

23 January, returning on 21 February. .This trin is really our basic adult
screening program (please see. the enclosed research plan). In addition we

deliver primary care.as needed at sick call - a very busy spot.

The May-June survey will be very similar but the emphasis is on

pediatrics and will cover the period from 13 May to 27 June with about

the same amount of time spent on each island.

September-October trip in.1980 will concentrate on dental problems,
diabetes, and a variety .of substudies.. Again as well as primary care.

The dates are tentatively set for 4 September through 10 October. I hope

this will provide you with adequate information for advance planning. In

respect to the possibility of establishing a formal affiliation between the

Medical School of the University of Southern California and Brookhaven

National Laboratory~Marshall Islands study, I have tried to present the

advantages of such.an arrangement to Southern California and then to BNL.

These factors.are included.in the text of my letter to Brian Henderson

(please see enclosure), but in addition, during our discussion we expanded

the concept to encompass a.broader training spectrum.

If the anticipated expansion and concomitant funding develop as all

signs indicate, the Brookhaven National Laboratory/Department of Energy

Marshall Islands study will be in a position to offer paramedical training
scholarships to carefully screened Marshallese. In fact we have two
excellent candidates for R.N. training identified already. A coordinated

SC/BNL field program would offer a.unique field training setting for a

wide spectrum of students from a pre- to postgraduate. levels. We would like

to support a multidisciplinary approach, where the teams could see the

synthesis of sociology, medical economics, and health care systems planning

as it impacts upon madical practice.

L realize that this is a very sketchy outline of what would need to

be a much more detailed presentation but I thought IT should jot these

ideas down and get them to you as soon as possible. I have discussed
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these ideas with the senior administrators of both BNL and the Department

of Energy and they have indicated a sincere interest in further |

exploration of such an affiliation. You realize of course that the
further development of these plans is contingent upon approval by the

Department of Energy and adequate funding from Congress. All indications

that we have at the present time encourage us to believe that both DOE
and Congress would support such. a concept. I am in frequent contact with
Bruce Wachholz,.Ph.D., who is the DOE coordinator for all Marshall Island

programs, and will send a copy of this.letter to Bruce. The next move

is obviously up to the DOE and.to the funding authorities to clear the

way for all the plans we have outlined. I certainly hope that such an
affiliation can be established.. I think it would be tremendously productive
for both institutions.

Thanks again for your warm reception and hospitality. Susan and I
are locking forward to seeing you again in California.

Sincerely,

Hugh S. Pratt, M.D.

Principal Investigator, —
Marshall Islands Programs

Brookhaven National Laboratory

cf£h
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- Research Plan

A. Introduction: : , :

1. Objective: .

_ The primary objective is the determination of the life-time effects of radio—
active fallout on the Marshallese wha were accidentally exposed.on Ll March 1954.

2. Background: ae eo, --

- - - ‘

This study focuses on the acute and long-term radiation effects on a popu~

The accident occurred on March 1, 1954, when an unexpected shift of winds,

following detonation of a thermonuclear device at Bikini, caused radioactive fallout

to be deposited on several inhabited islands to the east. Evacuation of the exposed

group was accomplished within two days. The estimated whole-body gemma doses to the

Marshallese on the three atolls were: Rongelap (64 people), 175 rads; Ailingnae
(18 people), 69 rads; and Utirik (158 people), 14 rads~-

Acute effects of gamma exposure were noted in the Rongela“D and Ailingnae groups,
_ but not in the Utirik group. Another source of exposure in all the island groups was

due to internal absorption of radionuclides from inhalation and ingestion of con—
‘ taminated food and water as determined by radiochemical urine analysis. Only the

isotopes of iodine, strontium and barium were absorbed to any significant degree.
acute symptoms were noted from this internal absorption and by Six months, urinalyse

indicated these isotopes to have been virtually eliminated. Nevertheless, early .
exposure to radioiodines resulted in delayed but serious injury to the thyroid glands
and hematologic depression for 15 years.

2

es

The thyroid dose was estimated to be considerably higher in the children due’ to
the smaller size of the thyroid glands. In the Rongelap people, the thyroid dose
from gamma radiation and radioiodines (principally I131, 132, 133, 135) was estimated
to be about 335 rads in adults. In small children, the doses ranged from 760 to.
1400 rads. - . . a Oo

Following the initial studies, annual examinations, and more recently, quarterly

examinations, of the exposed people, as well as an unexposed comparison Marshallese
population, have been: carried out.

In the first ten years after the accident, few findings were noted that could be
related to radiation exposure. During the second decade, however, serious late |

effects developed related primarily to the thyroid gland. In addition, a Rongela
man who had been exposed at 1 year of age died of acute myelogenous leukemia ahick

was likely related to radiation exposure.

Nodules of the thyroid gland began to develop in Rongelap children, and to a
lesser extent, in adults, beginning about nine years post exposure. These nodules

ave continued to appear over the subsequent fifteen years and virtually all of these

have been resected surgically.

In 28 patients, benisn nodules were found. Cancer was found in seven patients-~

All seven malignant tumors vere of low grade malignancy. Localized metastasis were

noted in Sevecal cases, oul toes vere po disteah mitash:ashe,

or re
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The high incidence of thyroid nodularity in the irradiated subjects is in
agreement with previous data linking irradiation of the gland with subsequent
development of thyroid nodules or carcinoma. Since 1311is considered much less
tumorigenic for thyroid tumors than x rays, it is rather surprising that, in view of
the large contribution of radioiodines to the thyroid ‘dose of the Marshallese, the

risk factor (risk/rad) is comparable to that noted following x-ray exposure. This mc

be related to the presence of more potent short-lived isotopes of iodine present ia
the fallout which accounted for two to three times the dose from 1311.

‘Two boys who developed myxedema received an estimated thyroid dose of 1150 rads.

In addition, at least five of the Rongelap population who had appropriate testing
prior to surgery had either biochemical hypothyraidism or decreased thyroid reserve.
Because of the suspicion of possiblehypothyroidism in individuals exposed to even
lower calculated doses, a series of studies of thyroid reserve in previously uo

operated exposed Marshallese was initiated in 1974. .

Since the most sensitive index of inpaired thyroid function is an elevation in
serum TSH which occurs through the hypothalmic~pituitary—thyroid feedback axis,

serum TSH concentrations and their response to thyrotropin-releasing hormones (TRH)
were measured in both the comparison and the exposed Rongelap population.

On the basis of these studies, criteria were ‘established for classification of
patients as having biochemical evidence of impaired thyroid function~.

In a control group of 115 who were not exposed to radiation, 10% had a serum

TSH > 3 pU/ml (normal < 3 yU/ml, borderline 3-5 pU/ml, elevated > 5 pU/ml). In 9%,
serum TSH was only minimally elevated (4 U/ml or Less). None of these patients

had detectable clinical hypothyroidism or thyroid énlergement, but serum T4 concen—
trations were generally in the Low:normal range. --- -

In the exposed Utirik population, 12Z of the subjects tested had at least one
basal serum TSH greater than 3 pU/ml, though none of these was in excess of 5 pU/nl.

The prevalence of elevated TSH in this population is not significantly different
from that of the unexposed group. In the Rongelap and Ailingnae population, 25%

of the subjects were found to have at least a single elevated basal serum TSH greater
then 3 pU/ml. In two cases, the serum TSH was in excess Of 7 pU/ml. This is a
Significantly higher prevalence than in the other two groups pooled.

An association of thyroid nodularity and cancer with prior radiation of the
thyroid gland, particularly in younger patients, is well—recognized and the asso-—

ciation has recently been reviewed by Maxon et al. (Am-J.Med. 63: 967, 1977) and De
Groot et al. (Radiation-Associated Thyroid Carcinoma, Grune & Stratton, N.Y., 1977).

In addition, it has been recognized that radiation ta the thyroid delivered in the

course of treatment of patients with thyroid hyperfunction is associated with hypo-

thyroidism in a significant fraction of the patients (as high as 50%) at the higher

dose levels. ‘ .

There is little data available in the literature relative to the possibility o
hypothyroidism following 1311 dosages of less than 2500 rads. Preliminary results of

Hanilton and Thompkins (Further Adv.Thy.Res.,k-Fellinger ,R.iofer,Eds.,Vionna 1971,p.60

indicated that eight of 443 subjects (1.8%) subsequently became hypothyroid after

diagnostic 1311 tests at less than 16 years.

 

The present studies suggest that there is a significant risk of development of
impaired thyroid function many yerrs following estimated thyroid doses of Less than

°500 rads from the misture of radiotodines end gamma radtatton present in Fallout

foou nuclear denomerions, In the Rangebiup and Ailinenase: ereup, the effect his
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apparently not been significantly severe to result in clinically evident hypothyroidiss
but by currently acceptable criteria, there is evidence of impaired thyroid reserve

in these individuals. If left untreated, it would be anticipated that thyroid functior
would continue to decrease in this group to the point of clinical hypothyroidism. The

data also indicate that the frequency of an elevated serum TSH, the earliest biochen—
ical evidence of impaired thyroid function, is also significantly more cormon in the

Rongelap population than in the control-unexposed group- There are several other
exposed Rongelap individuals in whom results of basal TSH, and at least one TRH test,
have suggested the possibility they may also have evidence of impaired thyroid function”

These data indicate that in addition to thyroid nodularity, which is a well-..

recognized manifestation of exposure to radioactive iodine or external radiation, bio-
chemical evidence of thyroid dysfunction can appear 25 years or longer after an initial

thyroid dose of as low as 350 rads.(Conard, R-A. et al. BNL Report 50424, Brookhaven *
‘National Laboratory, Upton, N.¥., December, 1975).

3. Rationale: 7 oe

The exposed Marshallese constitute a unique population accidentally exposed to

‘acute and long-term effects of fallout from a ground/sea leval 15 MI thermonuclear

weapon.

The radiation characteristics are different from those under observation in

Japan and in other nuclear reactor or weapons-test accidents. This prospective study,

now in its twenty-fifthyear, has provided unique epidemiological data on 244 exposed

individuals, particularly in relation to thyroid pathology. Inrecent years, we have

seen an unusually high prevalence of biologic hypothyroidism, previously- unsuspected.

Although a significant number of people suffered beta burns, no skin cancer has
been detected, but continual monitoring is necessary.

One man, exposed at one year of age, died of acute myelogenous leukemia at age
19. Since pre-accident- vital statistics are almost totally unreliable, one of the

important goals of the study is to establish the incidence and/or prevalence of those
pathologic conditions most frequently associated with radiation in a control/comparison

group of Marshallese. Due to cultural, geographic and political problems, the accunuv—-
lation of this type of data is proceeding very slowly. The lack ofreliable vital

Statistics, coupled with the small size of the exposed group, makes the statistical -

analysis of the data very difficult. .

In addition, one should recognize that with the Westernization of the Marshallese
culture following the accident, consumption and/or exposure to a number of potent

carcinogenic agents has occurred. These other independent variables, i-e., smoking,

chemical carcinogens, etc., should not be underestimated in the analysisof selected
cancers, for example, lung, GI, CU.

In the case of thyroid neoplasia, these carcinogens would have Little effect.

(Larsen, P.R., et al. Late Biologic Effects of Tonizing Radiation I. IAEA, Vienna,

1978, p. 101). . ,
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4. Comprehensive Progress Report
 

a. Period:

March 9, 1954 to present.

b. Summary:

Post-exposure surveys in the Marshall Islands have been conducted for 25. years

In addition to the 244 people originally exposed, a group of 209 unexposed Marshalles
are examined as a comparison population to assess late effects of radietion fron Fall

out. The continuing development of thyroid neoplasms and biochemical hypofunction,
and the appearance of one case of acute leukemia, indicate the need for frequent ex-
aminations. In addition to physical, hematological, andother laboratory examination
the surveys involve special studies related to aging, malignancy reproduction and

measurement of body burdens of radionuclides resulting Erom the slight contamination
remaining on the islands. .Thyroid patients are returned to the United States for

hospitalization and surgical treatment. In view.o£ the diverse medical problems and

their management, a physician, nurse practitioner,.and Laboratory assistant are in
residence at Kwajalein and make regular trips to Rongelap, Majuro and Utirik to

supervise care and perform interim examinations of the exposed Marshallese. Medical
surveys of these people are conducted at frequent intervals. The surveys are carried

out jointly by Brookhaven National Laboratory under the auspices of the Department of
Energy and the Trust Territory of the Pacific Islands~

c. Detailed Report: : . - . -—

The progress relative to. the research objectives for this twenty-five-year
follow-up is best presented in the 20 Year Report ,

There have now been 39 thyroid abnormalities (35 with surgery) among the 244 exposed
Marshallese. The occurrence of three thyroid cancers in the exposed Utirik popu-
lation (compared with four in the Rongelap group) appears to implicate radiation
exposure in the etiology, but the high incidence is puzzling since it is greater thar

would be predicted based on Rongelap and Japanese data;. there does not appear to be
any increase in benign thyroid tumors in the group compared to the much greater

incidence in the Rongelap group. Because of the uncertainty of the incidence of
thyroid tumors in unexposed Marshall Islanders and in order to obtain better statis—.
tics, during the past two years thyroid examinations were included on all unexposed

Rongelap and Utirik people on any of the Marshall Islends visited. This study has
been extended to include thyroid surgery when indicated. Also, in order to help

solve the Utirik dilemma, re-evaluation of radiation doses from fallout to the
Utirik people, including the thyroid, has begun.

In 1977, a bill authorizing compensation to certain of the Utirik and Rongelap
people for radiation injuries was signed by the Presidemt and in FY 1979 payments
were completed.

A study of the high incidence of maturity onset diabetes in the study group was
initiated several years ago and continues. During the past year an intestinal ,

parasite survey was completed on Rongelap Atoll with studies of stool szecimens and
serological testing. Anthelmintic therapy (Vermox) was completed on nearly the

entire population. A large percentage of the people had positive stools for para—
sites. The parasites have been virtually eliminated in this island group by the

treatment regimen. A similar study is under way in Utirik, using a different agent

(Varautyl Pamoate) (Personal Correspondence, UW. A. Krotoski).
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During FY 1978 and 1979, a comprehensive health education prosram directed .

toward instructing the people of Rongelap and Utirik about the effects of radiation

wes carried out by Dr. Naidu of BNL (Safety and Environmental Protection Division).

A booklet on radiation and its effects was developed and Dr. Naidu established a
residence on each island for at least a month. His command of the language and

integration into their society resulted in a significant. transfer of information |
(judged by the sophistication of their questions to the medical group on subsequent

visits). Radiological monitoring of people living on. Rongelap, Utirik and Bikini, |
including radiochemical analyses of urine samples and whole body gemma-spectrographic

analyses, has been intermittent, as indicated during the study. Evaluation of low
levels of plutonium detected in the urines of Bikini and Rongelap people continues. —

It is still uncertain 1f contamination of urine samples may be a, factor. A disturbing

finding was a sudden increase in the Csi3/ Levels: in the” Bikini people, resulting in
their resettlement.

Two new physicians were hired in 1978 for the program. Dr. W. Grant replaced

-Dr. K. Knudsen as the Resident Physician and Dr. H.. Pratt replaced Dr- R. Conard
after he retired (January 1, 1979). . Ae Ot.

The attitudes of the Rongelap and Utirik people toward the examinations

has gradually improved in recent years due partly to a better undarstandiug of the
objectives of the medical team as a result of the increased educational program, and

partly to an improved attitude of the Marshallese politicians. However, activist

groups from Japan and agitation in the United States continue to cause unrest among

the people. . - : ‘

Studies with Dr. Raymond A.Popp (Oak Ridge) for frequency of isoleucine substi-

tution in hemoglobin of Marshallese as an index of somatic mutations_associated with

radiation exposure and aging were continued (Popp, R. A. et al., Interdiscipl. Topics
Geront. 2 209-18, 1976).

Studies of. polymorphism and rare protein variants in the blood cells from
children of exposed and unexposed parents by Dr. James: Neel (University of Michigan)
were reactivated and he has expanded his battery of tests for these variants in

Marshallese children (Neel, J. Vv. et al., Amer. J. Hum. Genet, in press).

A small clinical laboratory has been established on Ebeye under the direction of
the resident physician. A laboratory technicianwas hired as an assistant.

d. Publications:

Cronkite, E.P., et al., Some effects of jonizing radiation on human beings:
A report on the Marshallese ‘and Americans accidentally exposed to radiation fallout

and a discussion of radiation injury in the humen being. AEC-TID 5385, U.S.Governmen
Printing Office, Washington, D.C. 1956. . . : .

Bond, V.P., Conard, R.A., Robertson, J.S., and Weden, E.A.,Jrc. Medical

examination of Rongelap people six months after exposure to fallout. WT-937,

Operation Castle Addendum Report 4.1A, April 1955. ,

Cronkite, E.P., et al., Twelve-month post exposure survey on Marshallese
exposed to fallout radiation.’ BNL 385 (f-71), August 1955.

Conard, R.A., et al., Medical survey of Marshallese two years after exposure

to fallout radiation. YdLA.Mt A. 164: 1192, 1.957; UNE 412 (T-80), March 1956. .

Couarsd, RAL, et at., Hacch 199f aedteorl sucvey of Rongelap aud Ctirih
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Conard, R.A. et al. Medical survey of Rongelap people, March 1958, four
years after exposure to Fallout. BNL 534 (1-135), May 1959. .

Conard, R.A. et L Medical survey of, Rongelap people five and six years
after exposure ta fallout. BNL 609 (T-179), September 1960.

Conard, R.A. et al. Medical Survey of Rongelap people seven years after
exposure to fallout. BNL 727 (T-260), May 1962.

Conard, R.A._etal. Medical survey of Rongelap people eight years after

exposure to fallout. “BNL 780 (T-296), January 1963.

Conard, R.A. et al. Medical survey of the ‘people of Rongelap and Utirik
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Conard, R.A. etal. Medical survey of the people of Rongelap and Utirik
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(March 1967 March 1968, and March 1969), BNL 50220 (T-562), June 1970.

Conard, R.A. Medical survey of Marshallese people five-years after exposure

to fallout radiation. Int. J. Radiat. Biol. Suppl. i: 269-81 (1960).

Conard, R.A. The biological hazards of a fallout field, in Radioactivity in
Man, pp. 249-65, G. R. Meneely, Editor, Thomas, Springfield, I[1l., 1961.

Sutow, W.W., Conard, R.A., and Griffith, K.M. Growth status of children

exposed to fallout radiation on Marshall Islands. Pediatrics 36: 721-31 (2965).

Conard, R.A. and Hicking A. Medical findings in Marshallese people exposed

to fallout radiation: Results from a ten-year study. J-.A.M.A. 192: 457-9 (1965).

Rall, J.E. and Conard, R.A. Elevation of the serum protein-bound iodine

level in inhabitants of the Marshall Islands. Amer.J.Med. 40: 883~6 (1966).

Conard, R.A. , Rall, J.E. and Sutow, W.W. Thyroid nodules as a late sequela

of radioactive fallout in a Marshall Islands population exposed in 1954. N.Engl.J.

Med. 274: 1392-9 (1966).

Robbins, J., Rall, J.E., and Conard,R.A- Late effects of radioactive iodine

in fallout. Ann. Intern.Med. 66: 1214-42 (1967).

Conard, R.A., Sutow, W.W., Colcock, B-P., Dobyns, B.M., and Paglia, D.E.

Thyroid nodules as a late effect of exposure to fallout, in Radiation-Induced Cancer

(Proc. IAEA Symp., Athens, April 1969), pp.. 325-36, IAEA, Vienna, 1969.

Sutow, W.W. and Conard, R.A. The effects of fallout radiation on

Marshallese children, in Radiation Biology of the Fetal and Juvenile Mammal (Proc. 9tt

Annu. Hanford Biology Symp., Richland, Wash., May 1969) pp. 661-73, M.R. Sikov and

D.D. Mahium, Editors, CONF-690501, 1969. : .
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Conard, R.A., Dobyns,-B.M. and Sutow, W.W. Thyroid neoplasia as a late
effect of acute exposure to radioactive iodines in fallout. J.A.M.A. 214: 316-24

(1970). — -
; ' ; .

A report on the people of Rongelap and Utirik relative to medical aspects of

the March 1, 1954 incident: Injury, examinations and treatment, Presented by the
Special Joint Committee Concerning Rongelap and Utirik Atolls (Public Law No. 4C-33)
at Fifth Congress of Micronesia, First Regular Session, February 1973.

Sutow, W.W. and: Conard, R.A.. Effects of ionizing radiation in children.

J. Pediat. 67: 658-73 (1965).

: Conard, R.A., Lowrey, A., Eicher, M., Thompson, K., and Scott, W-A.
Aging studies in a Marshallese population exposed to radioactive fallout in 1954, in

Radiation and Aging, pp. 345-60, P.J. Lindop and G.A. Sacher, Editors, Taylor and
. Francis, London, 1966. , a
 

Conard, R.A., Demoise, C.F., Scott, W.A., and Makar, M. Immunohematological

studies of Marshall Islanders sixteen years after fallout radiation exposure-
J. Gerontol. 26:: 28-36 (1971). °

Conard, R.A. - Effects of ionizing radiations on aging and life shortening in
‘ human populations. Front.Radiat.Ther.Oncol. 6: 486-98 (1972).

. Yang, H. and Conard, R.A. Effect of aging on acetate incorporation in

nuclei of lymphocytes stimulated with phytohemagglutinin, Life Sci. Pt. 2, Ji:

677-84 (1972).

Demoise, C.F. and Conard, R.A. Effects of age and radiation exposure on

chromosomes in a Marshall Islands population. J. Gerontol. 27: 197-201 (1972).

Lisco, H. and Conard, R.A. Chromosome studies on Marshall Islanders exposed
to fallout radiation. Science 157: 445-7 (1967).

Popp, R.A., Bailiff, E.G., Hirsch, G.P., and Conard, R.A. Errors in human

hemoglobin as a function of age.Interdiscipl.Topics Geront. 9: 209-18 (1976).

Neel, J.V., Ferrell, R.E., and Conard, R.A. The frequency of "rare" protein
variants in Marshall Islanders and other Micronesians. Amer.J.Hum.Genet., in press.

Conard, R.A. <A case of acute myelogenous leukemia following fallout radiation
exposure. J.A.M.A. 232: 1356-7 (1975).

Cohn, S.H., Conard, R.A., Gusmano, E.A. and Robertson, J.S. Use of a portable

whole-body counter to measure internal contamination in a fallout-exposed population.

Health Phys. 9: 15 (1963).
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1975.

Conard, R.A.
to radicactive fallout.
pp- 241~47, Grune & Stratton, New York, 1977.

B. Specific Aims:

1.
groups (see Methods)...

2.

3.

living

4.

LLZI-LY~OID

A twenty-year review of medical findings in a Marshallese popu-

Summary of thyroid findings in Marshallese 22 years after exposure

Radiation-AssociatalThyroid Carcinoma, L.J. DeGroot, Editor,

Continuation of medical survey (every four months) of exposed and comparison

’ Re-establishment of "cohort".control — first established in 1957- |
”os

Establish biochemical profile of nearest suitable Marshallese population
in ambient Micronesian radiation background. =: toy

Establish mechanism (ie resident stafF) for collection of more valid vital
statistics an:

5.

6.

severe periodontal disease.

ce

d.

4.

cause of death, e. g., set up mechanism for autopsy, record review or

limited cytologic studies (needle biopsy) ;

morbidity - assist Trust Territory in new format for record review;

birth/neonatal data — looking specifically For increased incidence :
of congenital. abnormalities, abortions,.miscarriages, etc-5 .

collect data on inmunizations.

Computerization - (after restructuring all clinical records} to improve
availability and data reduction both in the field and at BNL.

Accelerated and expanded health education programs to attempt to place

radiation risk in. relation to other carcinogenic risks, e-g., smoking. The adverse
effects of their diet should be emphasized in relation to diabetes, obesity, and

The relative impact of poor nutrition on their health

should be placed in perspective with the morbidity and/or mortaliry from radiation-~

7.

3.

Continued investigation in the following areas:

a.

b.

d.

diabetes per Dr.

National Lab.,Upton, N. Y. December, 1975;letter from Dr. Field, 10/10/78).

genetics per Dr.

Field (Conard, R-A. et al. BRL Report 50426,"Brookhaven

Neel(Am.J.Human Genetics 23: 262, 1976).

aging per Dr. Popp (Interdiscipl. Topics Geront. 9: 209, 1976) .

intestinal parasites per Dr. Krotoski (Personal Correspondence, W-A.

Krotoski).

Begin liaison with the newly-established "free association” government of the
Marshall Islands.
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9. Establish better communication and transportation between islands to enhance

health care delivery and facilitate movement of medicel staff, e.g., in case of need

for medical evacuationfrom or medical care on remote islands.~

C. Methods of Procedure: '
 

*
t
y
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A. History and physical examination. On each periodic examination (every 4
months), an interval history is obtained. The history is directed toward the signs

and symptoms of those pathologic conditions most often associated with the specific
radiation characteristics of this accident, e.g., thyroid enlargement, hypofunction,

etc., or evidence of other neoplasia (breast, GI, GU, dermatologic). In addition,

-demographic data is obtained to establish periods of residence on specific atolls

and pedigrees. The history is obtained by a group of Marshallese fromthe Trust
- Territory health care system, who have been an integral part of the_study for a
‘number of years.

r

The physical examination is conducted by the professional staff of BNL and guest ;

consultants. It-is a thorough, general physical examination with special attentio2z
to palpation of the thyroid and careful screening examination of other areas at in-—

creased risk, e.g., careful breast examination, henoceult exanination of stools, etc.
A year ago, a female OB-Gyn specialist began to accompany the team. Her presence has

“greatly strengthened the acceptance of the program by the Marshallese (a matriarchal
society) and has uncovered a significant emount of pathology. These patients have

been referred to the TT health care system or treated and/or referred by the BNL team

to other referral sites. Yearly electrocardiograms are obtained on individuals ¢are

40 or older and on selected younger patients. A 14xl7 P-A x ray of the chest is

obtained about every two years on individuals age 40 and older and on younger indivi- .
duals as indicated by-smoking history and/or signs and symptoms of pulmonary pathology

Thyroid palpation is performed by recognized thyroidologists. Im the event of any
questionable findings on thyroid examination, at least one other confirmatory exanin—
ation is performed by another qualified member of the team. If a mass is discovered,
the patient is requested to assemble at a central point and our surgeon (consultant,

currently Dr. Brown Dobyns, Case Western Reserve) examines all pathologic findings
prior to referral to BNL for work-up and to Cleveland for surgery.
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B. Biochemical and Hematological xamination.

The biochemical samples are collected by experienced laboratory personnel.

Four smears are made for differential and a WBC, RBC, Hct, and platelets are obtained.

Utilizing a J.T. Baker Instrumentation Division MK-40 for the WBC, RBC, Hgb and Het, |
an MK-4-HC is used for. platelet counting. About 15 ml of whole blood is dram for TSH

determination by Dr. P. R. Larsen of Peter Bent Brigham Hospital and for isolucine .

studies by Dr. Popp. oe :

Periodic 2-hour PC blood sugars are drawn annually from known diabetics and

periodically from the entire study group. A dip-stick urinalysis is performed, using

the Labstik (Ames) (pH, sugar, acetone, blood and protein).

C. Health/Patient Education
 

A program of primary preventive medicine has been introduced by the

Marshallese nurse practitioner working with the rest of the staff. This program

includes basic nutritional counselling and special programs for obesity, diabetes,

alcoholism, hypertension, smoking cessation, birth control information (on request)

and child cere. These programs are in early developaent and continuous evaluntioa of

SO.
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the educational methods and outcome will be utilized to assess information transfer

and long-term incorporation in the individual's life style. ,

D. The kinds of data to be obtained are?

. t ‘

1. Demographic - with special emphasis.on geographic location (mobility)

since birth or 1954 (earliest), pedigree for genetic and aging studies;

2. History and physical examination (as above);

3. Biochemical (as above);

4. Special examinations, e.8-5, . oo. .

a) ophthalmologic - ‘ull examination by aphthaleologist ¢using a
slit lamp (refraction has not been done) ; th

~

b) dental - Limited to extraction and Eleoridetreatment;
£4,

c) radiographic - as indicated;

d) electrocardiographic - as indicated.  
5. Life style data

a) nutrition - on site recording of dietary intake and 24 hr. food recall;
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b)  smoking-- by type, inhalation characteristics and amount: -".-----

c} alcohol use/abuse by type and amount.

‘EE. Data Analysis:

. The data will be analyzed by identifying |each of the specific Subgroups

of exposed, control and comparison populations: . . :

1) Exposed -

a) present on Rongelap, Ailingnae or Utirik on March 1, 1979;

b) as in a), then returned to fallout area with higher than ambient
background radiation (to establish low Level exposure).

S
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2) Control

a) specific age, sex-matched controls, established in 1957 ~ who
returned to Rongelap but were not acutely exposed. Subgroups matched
on duration and rate of background exposure (as in exposed).

3) Comparison ; -

-— . . * ™ ¢

a) a mixed population, not exposed to acute radiation and with varying

low level exposure - (less thaa control)-

cme
Ma A a A
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. Due to the small number of. exposed and the mobility of the total study group
among different atolls, the analysis of detected pathology (observed/expected——

obtained by enhanced vital statistics) leaves a very large standard error. The

longevity of the study and the frequency of the examinations has strengthened the
anelysis and by judicious grouping of subpopylations, some meaningful analysis is

possible (particularly in Rongelap, exposed at less than age 10). A review of the
data base by Dr. Brian MacMahon, Professor of Epidemiology at Harvard, has strengthen

the analysis by advising the re-establishment of the cohort study. .

Pitfalls:

The pitfalls and Limitations in the study can be discussed in the following

framework: . .
am Lo ve. : . 7

* . 7. :

A. Methodologic

1) The changing carcinogenic environment duringthe study r as the
question of the control for these variables. Doss .

2) The small (244) exposed groups and. the heterogenous control/coaparison
groups makes statistical analysis difficult. .

_ 3) The dichotomy between the research goals and the humanitarian primary
care demands of the study has led to misunderstanding and misconceptions among the
scientific and supporting groups and between the scientific party and the Marshallese

both within and outside the study group. -

B. Political

1) The accident victims have suffered severe psycho-social trauma. They

are truly a unique subpopulation of the Marshallese, with a different perception of

the goals and responsibilities of the study.

2) U.S. and/or Trust Territory policies of repawration/compensation has

, reinforced #1 (above) and in some cases has subsidized “illness” as opposed to

rewarding “health”. This philosophy has supported an "illness"-oriented welfare
mentality. .

3) The international abreaction toe nuclear weapons has given the exposed
group and their supporters throughout the world inordinate political leverage,

through litigation and adverse public relations (anti-U.S.+ AEC +» ERDA + DOE ~+BNL).

4) The program, since its inception, has been a cooperative effort between
the medical team and the TT health care delivery system. At the present time, the
Marshallese are moving rapidly towards a political status, unique in international

law, called "free association". Basically, the U.S. would retain the use of
"strategic areas" but the newly-established Marshallese government would control most

other internal and external mechanisms of a new nation. Current negotiations have
stressed the continued responsibility of the U.S. for follow-up of the study group-

There is no clear delineation between primary care, responsibilities of the new
government and the DOE/BNL program. The provisional leaders are currently seeking

a contract HMO to take over their health care delivery system.

C. Geographic

1) The smahl land mass in relatioa tu the huge gosographic area of the

Marsheiis presents seriou. communicucton amd trancpartution problemas. The Logistic

7
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Support problems are complex. Travel between the islands by a variety of .ships has

been slow and uncertain.* : ee

Communication, by radio, is also uncertain due to inadequate equipment and

training of support personnel. Both of thesé problems have a serious impact on the
logistics of the program. . : ‘

D. Personnel . :

Over the past 5 years, BNL has established a staff in the Marshalls, headed
. by a resident physician. This position, in particular, has been difficult to fill

with competent professionalswilling to make a significant time commitment (2 or more

years). It is anticipated this problem will continue. A’ strong support system must

be established, due to high physician turnover, or “there will be little or no con—

ta
, oe_- .

Because of the unique nature of the study group and the communications problems
which have evolved, it is felt that, asmuch as possible, these support personnel

should be Marshallese. The present Marshallese nurse-practitioner has provided
valuable insight into Marshallese customs and attitudes to the scientific team. She
has also been an effective educator/change agent for the study group. Since one goal

of this project is to place the radiation accident in perspective with other factors

impinging .anindividual.health and well-being, a- credible, resident staff is-essentia

_The staff must be able -to communicate freely from a commoncultural base for maxinun
effectiveness. The BNL team should be prepared to support them with technical ex-
pertise, supplies and equipment, but the Marshallese must accept responsibility for

changing their own life styles and maintaining their own health, as much as possible-

E. Financial

. 1) Funding for the program.is split between the DOE office in Honolulu and

BNL. This division makes it difficult for the P.I. to maintain close chronologic

surveillance on the expenditures (i.e., actual vs. predicted) to allow him to re~"

establish priorities in light of unexpected changes in available funds. sO

F. Cultural/Sociologic ee . oo,

1) Many of the cultural/sociologic limitations have been previously dis—

cussed. In addition, the Marshallese are not "time-oriented” people. This orienta—
tion has presented significant problems in generating a chronologic narrative con—

cerniag history of morbidity, etc. The medical team must re-orient their schedules
to the Marshallese concepts. .

2) There is a large cultural (communication) gap between the Marshallese

and the scientific group. This gap must be kept in mind constantly to reduce nis- ~
understanding and to ensure the credibility of the study. The study should place as

many qualified }Marshallese as possible in key field positions to enhance communication

G. Tentative Schedule ; my

May-June,1979

Field Trip - concentrating on a full pediatric survey (Dr. M. P. Sullivan,

Professor of Pediatrics, University of Texas Graduate School of Biomedical Sctences,

4D. Autersoa Hospital and Tuuer Instltute). In addition, Dr. J. Robbias, Ciiet of

PnGot sinolovy, NIE, will accompany; Des. Peate and Conard to review the elevea naw

nodules Lowad on thes January-February 1979 survey’and to check a number of suspicious
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physical findings on Wotje (possibly 4-5 additional nodules).

 

July-December, 1979

Prepare 25-year progress report.

July-August, 1979 - .

Dr. Brown Dobyns to Kwajalein to review all suspicious physical findings -—

group of 11-15 patients will return to U. S. forsurgery.
2

Septenber-October, 1979 ~ - : - co . oo ee
~~ . “-

 

oon . e,*

.Field survey -, concentration on ophthalmologic” and dental probleas.. Re-
follow thyroid cases; perform ECG's, ancillary study on the role’ of ‘chromium in

carbohydrate intolerance in the Marshallese. , _ 7
“.

Novenber-December, 1979 . . - a vos
 

Restructure» history-physical forms in Problem Oriented Medical Record format.

Devise data reduction sheets for old data. Begin to. transfer data to microfiche.
Set up computer-compatible format for all data sheets-~- ao

 

January-February, 1980

Major survey, including history, physical, laboratory examinations on all
available members of study group. .

D. Significance:

The studies of the exposed Marshallese are closely related to the Radiation
.. Effects Research Foundation studies in Japan and to the studies of the 23 Japanese
fisherman exposed at the same time as the Marshallese to fallout. Radiation still

ranks as one of the more important hazards that must be considered in the DOE. pro—
gram. The effects of fallout exposure in the Marshallese provide valuable infor-
mation, particularly with regard to thyroid effects from radioiodine exposure, that
may relate to a reactor incident in the remote event that such should occur. The

Marshallese data are used in analysis of radiation accidents, such’ as for the Resmu:

report. The data arealso quoted in other reports such as the NCRP, ICRP, BLER, anc

those of the United Nations.

As previously discussed (under Rationale) the accident in the Marshall Islands

has enabled scientists to study the unique effects of fallout from a large thernmo-—
nuclear weapon detonated at ground/sea level. Many of the results of this on-going

prospective study were unexpected during the early years. As the study evolves, we
continue to observe the emergence of new pathologic findings after long latent
periods.

The experimental design (data base) has been constructed to monitor those
systems most sensitive to radiation effects.

E. Facilities Available:
 

The Medical Research Center consists of approximately 170,000 square feet in-
cluding the fully-equipped research hospital. The hospital has a maximum capacity

of G5 beds loeatad in private reams with toflet. The hospitel is nor staffed fer 2
an |
i ee
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* operation of only one of its four pavilions (11 beds). Fully-equipped supportive |
facilities include the pharmacy, physical therapy, occupational therapy, x ray,

nuclear medicine laboratory, clinical chemistry, hematology, microbiology and

. histopathology laboratories. A fully-equipped outpatient clinic is’ contiguous
with the hospital with easy access to clinical laboratory services including ECG

‘and special sensory testing.
+

Special facilities in the Medical Department include a unique whole body ‘count
positron emission transaxial tomograph, prompt gauma in vivo activation techniques

* for measuring metal concentrations in~organs or whole body. nitrogen, an inhalation
_ toxicology facility for animal experimentation, automatic counting equipment for b:

and gamma emitters, ultracentrifuges, pulmonary function laboratory, “hot” Labora-
tories for the handling of radioactive isotopes, special facilities for working wii
carcinogens, computer facilities, electron spin resonance capabilities, and centra2:

tissue culture facilities. :
i .
a:

In addition to the above short deseriptioa, avast resource of scientific,tec!
‘nical and instrumentation pool including an excellent research Library is availabl:

at Brookhaven National Laboratory which is readily accessible-

The Hospital of the Medical Research Center is a Clinical Campus of the Healt

Sciences Center, State University of New York at Stony Brook. Many members of the

_Scetentific Staff.are alsa faculty members of the Health Sciences Center. Active

collaboration and consuLtation exists between our two institutions in addition to

formal contractual arrangements. :

In addition, the program is supported by a 115" ship (chartered by DOE) for

transportation to the remote outer islands (Rongelap and Utirik). The ship has a
small laboratory area and x ray, and six small nedical examination rooms.

Bach island visited has at least one large trailer andfor Butler building £o

local examinations. °

The resident physician on Ebeye has developed a small clinical laboratory to

perform routine blood chemistries (Ames-Accustat) and bacteriology. -

F. Collaborative Arrangements:

The current collaborative affiliations with institutions and individual scient

are listed below:

National Institutes of Health
 

Joseph E. Rall, M.D., Ph.D.

Director of Intramural Research, NIAMDD

Jacob Robbins, M.D.

Chief, Clinical Endocrinology Branch, NIAMDD

Jan Nolff, M.D.

Associate Chief, Clinical Endocrinology Branch, NIAHDD

Inseitute for Cancer Resnarch,Philadelphia,PA .
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Thyroid Unit, Peter Bent Brigham Hospital, Boston, MA

Philip R. Larsen

- . ' "

M. D. Anderson Hospital and Tumor Institute

The University of Texas System Cancer Center
 

Steven J. Culbert, M.D. . .
Assistant Pediatrician and Assistant Professor of Pedfiarrics

 

C. Stratton Hill, M.D._

Margaret P. Sullivan, M.D.

Professor of Pediatrics

Wataru W. Sutow

Pediatrician and. Professor of Pediatrics . ?.

Case Wester Reserve University :

(Cleveland Metropolitan General Hospital)AA
ME
TR
IC
.

Brown M. Dobyns, M-D., Ph.D...
'Professor of Surgery .

John D. Reid, M.D.

Director of Pathology
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University of Southern California

Joha T. Nicoloff£, M.D.
Professor of Medicine

University of Michigan

James V. Neel, M.D.
Professor of Human Genetics and Internal Medicine

Chairman, Dept. of Human Genetics

Oak Rides National Laboratory

Arthur R. Popp, Ph.D.

U.S. Public Health Service Hospital

Wojciech A. krotoski, M.D. » Ph.D., MPH
Chief, Clinical Research Dept.

Chief, Tropical Infectious Disease Research

See Appendix I for copies of letters indicating continued collaborative support
for this program.
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