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April 22, 1994 €06-331-2838

R. JOSEPH PARKER 513-381-2838
513-357-9344 FAX: 513-381-8613

Dr. Gordon K. Soper

Principal Deputy to the
Assistant to the Secretary
for Atomic Energy

Department of Defense

OSD-Atomic Energy

Room 3E1074

Washington, DC 20301-3050

Re: Whole Body Radiation at Universitiy of Cincinnati

Dear Dr. Soper:

I am enclosing for your information a copy of the 1962
Report to DASA which Dr. Saenger referenced in his testimony on
April 11 before the Subcommittee on Administrative Law and
Governmental Relations’ Hearing on radiation experiments
conducted at the University of Cincinnati. I was not sure from
your comments whether you had been aware of that particular
report, but thought you would find it of interest, particularly
with respect to the matter of patient selection.

It seems to me that the statement that "there must be a
reasonable chance of therapeutic benefit to the patient" is an
extremely important reference. 1In 1962, neither the study nor
the source of funds for the post-treatment observations were
controversial. The investigators at that time were simply giving
a status report and accurately reflecting their view of what was,
in fact, going on. I hope that you will find this information
useful.

If I can provide further information to you, please do not
hesitate to contact me.

RIP:vra
Enclosures
cc: Eugene L. Saenger, M.D.
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AN APPRAISAL OF HUMAN STUDIES IN

RADIOBIOLOGICAL ASPECTS OF WEAPONS EFFECTS

- A.Introduction

This memorandum considers the significance of uﬁ.lizlbng. human data to
- determine radiation effects and to develop appropriate countermeasures in
relation to weapons effects. There are two broad categories of study which

require elucidation. One concerns itself with effects on humans, the ucond with
cﬁecta on the onvironment in which human beingo exilt. : : . v .

. Ia the imtial connideration of these two c;tegoriu one can reasonably
assign effects on the sko-systems to groups other than the Defense Atomic Support
Agency. These studies of effects on all types of flora and fauna: are of great
. importance and little conoiderstion has been given to the long tem oftects of
o high doses of radiation. : . . o g

The primary problem of human eﬁectl of high doul - both acute and

Acb.rcnic - requires considerable further analysis in regard to proper allotment
" of research time and effort. The obvious concern is the d&vhion of suppo:t

B Phnm'Oth of Apgroach B -

o In any problem in r&dlaoiology one ia interelted in two upecto. Thc first
iz the discovery of general laws or principles which are essentially the same for
" all animals, all mammale, all large animals, etc. The second aspect is the
documentation of specific information concerning man. If a general principls can
‘be demonstrated in several types of animals, one may then assume that it is probably
"true for humans. For example, repeated studies have shown that if an-animal '
is placed under severe stress, e.g., exercise to exhaustion or thermal burns, its
tolerance to a given dose of radiation is less than an arimal lacking the same
. stress, It is reasonable to assume that human beings under stress tolerate
radiation less well than a healthy individual., Cualitatively such a concept is of
- great value; quantitatively it is of less help since one is not able to extrapolate
the specific stress effects to different species of animals or to people.  Nor is
one able to predict the effect of a given stress in a human being after observizg it
{n an animal. Anderson (1) states that the use of laboratory animals in radiation -
research programmes is necessary in order to obtain a beiter understanding of
a nurber of the basic changes regulting from radiation injury. Extrapolation
from animal to man is different if not ixnpouible. o e '

It is, however, quite apparent that many high dose eﬁectn :imply cannot
be studied in humans because of obvious humanitarian considerations, Cne carnot
subject peopia to whole body doses of 800 rad although such a study would be
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entirely feasible in an anbnl.l. Thus many ezperi.menta of radiobiologic&l interest
will continue to be done {n animals. . A '

. Nevertholeu. it {s essential to consider furt.her wcll pla.nncd studies in
8 patientc so long = the following criteria. are fu.l.filled'

1. 'nmrt is & rcasonable chango oi thertpeutic benefit to the
7 patiomt, -
7. 2. The likelibood of damage to the patient is »o greater thae
.o+ %i 2.7 that encountered from comparable therapy of another type.
Pl 7 7’3y The {acilities for sunport of the patient and complications of
Cs.-iicr7i- o treatment offer all possible medical services for successful
T s m&inteaance of the padent's well being. N :

, The type of paﬁent ns.nlly selected for wholc body radiation exposure is
- an individual with cancer which {s far enough advanced either by direct extension
of tumor or by metastatic sporead so as to eliminate consideration of attempts
at curative therapy. Usually these patients receive nonspecific supportive
treatment of palliative treatmext by surgery, radiation or chemiczls, The
 consequence of these forms of therapy are usuzlly helpful but sometimes the
- sequelae or complications of tha various treatments are in thernselves life

- threatening and constitute a hazard to the patient. Hence, whole body radiation
. therapy {s no more likely to produce urtoward lequel.ae than ma.ny other current)y
: acc«epted treatments of other ty;oa. : . - ; S

Arimal studies (2} have su«gested that small doses of whole body

radistion actually potsrtiate the eifect of subsequent radiation given locally to
tumor areas. In acute radiation iniary of hurnans interesting contributions
kive bzen made by a mumber of workers. Hempelmann et al (3) have described

- - the salicrt features of scute radiation injury and these observations have been

" smpiified by. Andrews et al (1) Shipman (5), Howland et al {€) and others.
An excellent review adiing certain now dhgnootic criterh was presented by
Thoma and Wald, (7) : : .

o Oburvationn fol.owing thcrapeutic whole body radiation have becn made
by Collins (8), King (3) aad Muller et al (10). .

Althouyh too few ratierts have been trea.ted by whole body radiation at
' the University of Cinciexzti College to be valid statistically, we haves made
-several interesting observations, In generzl, these studies have demonstrated
the rclative innocuous natire of doses at or below 100 rad and have continuned

to corfirm the well krowa hematolo~ical changes, At 150 ard at 20C rad we

have bad responses to radiation of the typs seen in group Il of the acute radiation
syndrome. Wae bave had two cases, one at 150 and one at 200 rad, erpire while
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manifesting the hematologic abnormalities of group II of the acute radiation
syndrome. These respoases are in cancer patients suggesting that the more
serious response may not be due solely to radiation. These findings also suggest
that patients with various {llnesses may be unusually susceptible to radiation

" doses whereas "'healthy’' patients may be less affected. One wonders whether
the effect of prolonged stress as found in fatigue would produce similar effects,
Searches for biological indicators other than blood changes have to date been

_ unrewarding primarily bacause very few biocuemical systems have been carefully
studied in humans. Certain indicators such as urinary beta amino iscbutyric

" acid which have appeared to be useful in accident victims, seem in cancer patieats

"~ to be much less pred.icﬁvc than one would have nnticipazed. . L

C. Role of Future Human Research in Relation to Remainder of Radiobiology Program

. When one considers the nature of the total problem of weapons effects it

" is surprising to see the paucity of human studies. This problem is prcbably the
single most important area of biological weapons investigation to be pursued in the

. next decade. niuch valuable diagnostic, progncstic, benavioral and therapeutic

' information can be gleaned from weil planned and executed studies in tais area.

-7 ... Continuing and future studies of acute extemal whole body radiation fall _
e logicauy into the following categories: = . L - -

. .l. Clinical evaluation - effect of various doses on stgna. symptoms
"~ routine laboratory tests or new tests (newer biological indicators).
'2. Metabolic effecia = Effects of various doses on nutrition, fluids
‘and electroiytes and biochemical systems of interest (including
changes in the immune system). Use of labeled precursors.
3. Behavioral cifects - Effects of radiation at various dose levels
_ on human performance.

- 4. Dose rate resvonse - Changes in effects with very high, very
low and mixed dose rates,  together with evaluation of sirgls ana
multiple doses should be made. The concept of equivalent

. residual dose (ERD) (Rept. #29) should be investigated.

" ‘5, Partial body irradiation - Comparison of effects of shielding

: of various parts of the body.

© 6, Prognosis - Development of criterie for patient care based
on the observations from these studies. ‘

7. Therapeutic methods - Adequate supportive cate of patient
receiving radiation. Development of new methods of prevertion

. and treatment of radiation injury. '

'8, Use of kealthy volunteers = Limited use of normal volunteers !
based on preceding careiul investigation of therapy and accident ?

patients. : -




D. Spacific Areas of Endeavor:

‘1, Clinical Evaluation « All patients who receive whole body radiation for
any purposes snould be evaluated carefully utilizing all clinical and laboratory
observations which can be reasonably obtained. Clinical patterns related to dose,
coexisting disease, nutrition and other parameters may thus be identified. ‘

It would seem important to carry these observations fufther at various dose
levels as most planning for capabilities of humans n.fter expomre depend ona
knowledge of tlu-ir expected pcrformanc-.. : : VL , _

'2; Metabolic Effecn - Contiuning mcubolic studies are needed. Little

- 13 known of nutritional requirementl and fluid and electrolyte changes in humans,

" Boine investigatore state that these aspects are rot important in radiation injury
. on the basis of animal studies. There has not been enough human ressarca in
this erea to provide convincing data at lny dose level. Sucn infomation is

o euenual in planning pat.‘.ent care.

R
.

o Changes in DNA-RNA systems i.n so complex a ma.mmnl as man mt.y be
difficult to find. Soine preliminary obaervations in our laboratory indicate that

o . further studies in this general erea may be {ruitful. Mary other systeras mizht

" be suggested as shown by the observations of Cerber et al {11) regarding creatin-
uria, beta aminoisobutyric acid and hydroxy proline. ' The use of labeled precursore
iz suggested since at some time it wiil be necessary to detcrmins whetber certain
" changes following irradiation are due to specific biochemical a.lterations or are

'i'duetononspeciﬁc stress, T CL _ . i

- .

Chzngu in the immune lyltem havo to date eluded moat cbserverc who
have sought them, With the renewed interest in immunolozy centoring both about
the lymphocyte acd t.hymul. new techniqueo of study should be sought.

AR 3. PBetavioral E Hect: = Omne of the que-ti.ona most lrequently asked by

*  ipdividuals responsible ior planning for muclear warfare concerns the offect

- of a given dose of radiation on subsequent capability and pericrmance of an
individusl or group. It is apparently not eaay to find a suitable test or battery of
' tests which measure the important human functious of periormance or decision
‘making such that one or more tests could be used before and a.fter exposure to

udiatzon.

S Appropriato performume tests ohoud be developod or taapted. These
" tests should be given to subjects before and after exposure to ascertain cLanges in

the capability of the individual.

. 4. DLCose Response Stidies - Lloat ltudieo have bean carried out wilh ratzs
lncb that tae cose ie celivered witkin 30-300 minutes, If a dose of 200 rad is
delivered in approximately 9C minutes and produces a given effect it becomes




fmportart to detsrmine the change in effects if this dose is given in 0.5 - 5 minntes., -
There is much speculation about this problem at @ human level based on animal
studies but no precise data has been obtained in hummans., Similarly the effect of
low dose rates should be studied particularly in relation to performance testing.
- The effects of high doses (100 - 200 rad) {ollowed by dally doses to test the
concepts of equivalent residual dose (17.) would be of import;n:o. Fractioution
otudie- should be continmd ‘ . L . o

' 5. Parﬁu Body Studies - Paticnu invhom vuri.ous parts of the body ‘
L luve been shislded would be compared to patients who have received whole body
radh.tion ulng a variety of indices. . . . S

. ' 6 Prog_ rosie - 'nu vast amount cl data which could be geneuted by the

ltudiu descrited herein should be collected, tabulated and prepared for computer
analysis s0 as to make these data easily available for phyesicians, commanders et al. -
This function might well be assigned to the office of the Surgeon of DASA or other
- vepresentatives of the respective S\u'geou Genn'al to inluu presentation of the
- data in it- most useful form, : . -

-

. 7. Theramutic Methodl - In viow of tb.e basards involved in this form of
therapy, bsiore increoasing ths dose beyond 200 rad all measures to protect the

- patient must be available and ready for immediate use. The patient should bs in

& cloan area with an aseptic treatment room available, Autologous marrow skould

. be stored and ready for reinfusion before therapy. - Optlmum tlme for reinfusion

wm have to be determined. . . , : :

S In genaral one mlght conaider ctndying antiruihticn druga in lmmm
" In spite of the great volume of arimal work in tris area, most druzs have various
drawbacks for human use. . One such drawcack is that it 1s not possible to do drug
~ testing at an LDgg level in bumans, With the development of additional biolegical
'tndlcuorl. howevex. such dmgl might be otudied at lower dou levels,

8. Use of Healthy Volunteers - Once pa.tientl Irom ths theupy group are
bemg managed 60 that their hematologic consequences of radiation have been
.controlled then it will be a.dviubla to utilize a leu m. more normal group of
. individuals for study. . L A .

Couidoution should bs glven to the use of volunteers because of the
possible biases introduced, and perhaps unrecogrized, in patients receivirz
therapeutic radiation. Similarly in accidert victims complete pu expomre data
. is usually not avaﬂable. _

E. FUTURE PLANS REGARDING FUNDING: The studies ducribed above will
regaire the particiraticn of a numoer of research centers ard tae development of
at least a limited pumber of special facilities such as radiztion urits capabdle of
very high and very low dose rates and appropriate clean and zaeptic rooms a3




~ well as other laboratory facilities.
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