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TILC ACUTL RADIATION SYUDROLIE:

RELATION OF CLIMNICAL EFFECTS TO PROGHOSIS

This report presents a brief account of rescarch carried out
at the Radiocisotopc Laboratory of the University of Cincinnati
-for the past nine years refleciting our concern with the diagnosis
and treatment of the acute radiation syndrome. These studies are
almost entirely derived from patients with cancer in whonm
curative attempts cannot be made., It has been our tenet that
vhole or partial body radiation is at least as effective as other
forms of palliation.

Insofar as possible patients are selected with a normal
hemogram and ability to maintain weight. Those with lvmphomata
are excluded from the study since the possible rapid destruction
of tumor tissue would present changes not found in the nore
neafly normal subject.

Irradiation has been given with a single Cobalt 60
teletherapy unit at distances of 282 cm from the nidline and with
exposure rates of 3~6 R/min. Whole body exposure is given
through two opposing lateral portals. Partial bedy radiation is
given with a dividing point at the =xiphoid although other
boundaries are to be investigated in the future.

Each patient serves as his own control with a 3-5 week pre-
treatment eixposure period being compared to a #-12 weel post-
treatment observation period. There is caraeful clinical

ohsecrvation, special psychic and psychiatric interviewing,



detailed laboratory tests and a nusmber of speccial biochemical and
other studies of interest.

Two aspects of this work will be presented here, The first
is concecrned with evaluation of ¢linical and routine laboratory
observations and tﬁe second is related to estimates of effects of
partial bodv irradiation to the better documented changes
okserved in total bhody exposure.

In the course of our clinical evaluation several episodes of
sham irradiation are carried out and in most instances these have
preceded the actual therapy. The prepaéations and procedures for
sham are the same as for the irradiation. At no time is the
patient informed as to synptoms or signs wvhich he might
experience nor 1is he gquestioned about such manifestations
subsequently.

One of our specific interests has been the occurrence and
frequency of prodromal sympteoms in relation to prognosis. An
carly hypothesis was that subjects who had received previous
radiation therapy would be more likely to have prodromal symptoms
and that these would be rore severe than in patients who had been
so treated earlier, This hypothesis was rejected. Mo difference
in prodromal findings between these two categories of patients
was noted nor was there anv diffcerence in hematological findings
not attributable to the underlyving disease.

Insofar as a dosc response relationship is concerned,
prodronata were not found below 100 rad, 4%here vas a gradual

increase in the frecuency of nausca and voniting kLetween )00 and



200 rad, the prohabilities being shown in Table 1. These
responses vary somewvhat from those reported by Lushbaugh (1) but
our patients werc carefully screened from inferential guestioning
or subjective stinuli. Also as mentioned earlier, there were no
patients with lymphoma in this studyv. It is of considerable
interest, however, that none of our subkjects have ever shown
nausea or vomiting from episodes of sham whether given bLefore or
after the actual exposure,

The other clinical finding of considerable interest was the
lack of change in the incidence of prodromal symptoms twith
partial body irradiation, In this part of our study patients
received irradiation to the upper or lower puwrts of the Lody, the
separation point being at the xiphoid. The dosimetry o©f these
two situations is shown in Fig. 1 and 2, OQur highest cdose to
datc has been 300 rad., The c¢linical response to the partial body
irradiation was the same as if the patient received total body
irradiation. The frequency and severity of nausea and voniting
wvere related to dose, It was not possible to distinguish these
patients clinically from the total hody group.

But in regard to their hematological changes, one is struck
by the remarkable paucity cf changes following 50-300 rad of this
partial body e:posure. Mo difference in respecnse has beeon
observed between upper and lower body irradiation. Although
there may be small decreases in certain of these values it would
be quite dJdifficult to determine that such an individual had

receivod radiation.



Even early lymphocyte depression was less marked than for
comparable_ degrees of whole body radiation. Using the technique
of profile scoring (2) as modified for previous evidence of
disease shows that partial body patients fall between those
receiving less than 100 rad and those receiving 100 rad. (Sce
Table 2}. |

Thus one micht expect less response from the PBR patients by
an objective hematological measure.

An extensive battery of psyvcholeogical and psychiatric studies
were carfied out (See Table 3). These tests have been desiuned
primarily to demonstrate possible‘ cvidence of cognitive
impairment. 2s vet there is no evidence of such change though
this negative finding may he due to the poor intellectual quality
of our patients. A major probklen in this sphere is the
development of suitable tests to permit adequate evaluation.

As a result of the lack of evidence of hematopoeitic damage
in the partially irradiated patient an attempt has been made to
detecrmine the effect of these doses and to estimate at what point
the partial bLody dose would be ecquivalent to total body
radiation,

Bond (3) has derived a curve (Fig.3) for estimating the
rortality from exposure of bone marrow with e¢ither uniform or
non-uniform distribution. &An LD5g of 285 rad is used and is set
equal to a relative stem cell survival of 1.0, Kereiakes and
Rogers (4) have neasurcd the actual hone narrow dose in rad for

the conditions of bilateral cobalt-60 eixpcsure in the phanton,



Thus for the conditions of our study the actual doses may be used
with Bond's curve to calculate the relative stem cell survival,
This curve has been extended sonmevhat to explore the effect of
higher partial body doses (Fig.#4). 1In this way one can estinate
that a midline dose to the lower body of 600 rad (900 R midline
air exposure) would be cquivalent to a whole body dose of 120 rad
and would produce minimal significant hermatological cffect. At
these dose levels, however, and at somewhat higher cones it might
ke possible to produce other localized effects, e.g. skin or
gastro~-enteric,

Further consideration should be givén to the employment of
human subjccts who 1in the course of their discase receive

radiation therapy and can contribute to our understandinc of

acute effects. Many of the findings in lower animals are not
confirmed in the human being.

Qur studies indicate that human data can be useful in
estimating radiation effects and that patients can serve as

important sources of data which cannot bhe cobtained in any other

vay. Such studies need be exzpanded.



TABLE 1

a .
Stimulus (prodromal symptons ) at which proportion P

would be expected to respond (Cincinnati data).

P HMidline dose
{rads)
0.10 58
0.20 _ 86
0.30 107
0.40 125
0.50 141
0.60 157
0.76 175
0.80 195
0.90 224
0.99 292

a., MHNausea, vomiting, ctc.



TABLE 2
Type of rad Mo. of Pts, Dose HMean Road Score
TBR 8 < 100 rad 12,6
TR 8 100 rad 41,2
PBR 8 100-300 rad 21.3




(a)
(b)
{c)
(d)
(e)
(£)

(g)
(h)

(i)

TADLE 3

Reitan Trails Test, Parts A and B.

Catell's 16 PF IPAT, Form h.

Gottschalk-Gleser Values Inventory

Wechsler Depression Rating Scale

Clinical Depression Scale of Gottschall:.
Selected portions of the Viechsler-Bellevue Adult
Intelligence Scale.

Clinical Hope and Denial Scales.

A structured questionnaire designed to pinpoint
certain spacific dynamics contriluting to depression
such as separation, guilt, shame and machochisn.

A five~minute tape recorded verbal sample.



Ficure 1

RELATIVE DOSES FOR ‘;DCU PLARTIAL DODY (LOWIR)
IRRADIATION AS MEASURED WITH TL-100 POWDER
AT CENTER OF RAKDO PHANTOM LATERAL
IRRADIATION
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Figure 2

RELATIVE DOSES FOR (’DCn PARTIAL BODY (UPPER)

IRRADIATION AS MEASURED WITII 11.-100 POWDER
AT CENTER OF RANDO PHANTOM LATFRAL
IRRADIATION
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RELATIVE STEM CELL SURVIVAL

Figure 4

10.0 RELATIVE SURVIVAL RATE
OF BONE MARROW STEM CELLS
EXPOSED UNIFORMLY TO A
GIVEN DOSE OF RADIATION
L0 ~m== ===y ( exiension of doia of V. P Bond)
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