LOS _AMOS SCIENTIFIC LABORATORY
JNIVERSITY OF CALIFORNIA
LOS ALAMOS, NEW MEXICO 87544

OFFICE MEMORANDUM

Members if LASL Human Studies Committee pate: July 31, 1974 712214

To Paul L. Flynn, Donald F. Petersen, Rosemary
Griffith, Harry F. Schulte, David Law
» ’.‘ .
fRom : Robert S. Grier, M.D.RQ%s, -

suBJECT . Human Studies Committee

symsoL , H-2
-

Enclosed are copies of Dr. Kligerman's protocol for beginning

of pilon therapy at the Meson Facility, also a consent form.

Would you please review these and I will be getting im touch
with you so that hopefully we can have a meeting of the Committee
in the middle or latter part of the week of August 5th.
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OFFICE MEMORANDUM

Robert S. Grier, M.D,, Chairman o£Te: June 13, 1974

Human Studics Committee
,—/ Vs

- ._.-———/ ,(‘:{";;{/__

Nyt ; .
Georgé LT Voelz, M.D., Health Division Leaders .

H

I have attached a letter I recently received from

Dr. Kligerman which describes the current proposal for
protocols on treatment of various tumors at LAMPF. I
have the protocols at H-DO for review. Since they ar2
fairly voluminous I have not undertaken to copy them
but they are available for our use. The Human Studies
Comnittee should be aware of these protocols and make
recommendations on their use at LASL facilities.

It is my understanding that some preliminary human raiic-
biology studies will be made with the LAMPF beam star:ing
possibly in the fall of 1974. These would k2 lower cose
exposures on patients with skin or sukcutaneous nodulss

that could be observed for skin and radiztion elfects.
do not have a descriotion of these exreriments at the

T

present time. We mav wish to have Kligerman invited <o
the next Human Studies Committee meeting to review these

plans.

GLV/mjt

Encl. as stated
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May 24, 1974

T e ,

George L. Yoelz, M.D.
Health-Research Laboratory

H-DO

Los Alamos Scientific Laboratory
P.0O. Box 1663 .

Los Alamos, New Mexico 87544

Dear George:

I am sending you a copy of each of the 14 Phase III protocols
for pi meson radiation therapy developed by the Cancer Resezrch arid
Treatment Center. These protocols will be implenmented approxirateiy
January 1976 after appropriate biology and pilot clinical studies have
been completed. Some 15 institutions throughout the United States,
but mainly in the Southwest, have expressed interest in enteringz
patients into these protocols. Control patients will be treated 2t
the participating institutions, while experimental patients will be
treated at the LAMPF biomedical facility. *

The pion protocols are for the following sites: . bladder, brezin,
hypopharynx, oral cavity, oropharynx, extremities (osteogenic sarcona),
pancreas, prostate, rectum oTr Tectosigmoid, stomach, thoracic esophagus,
superior sulcus, and uterine cervix.

The protocols were developed using input of a conmittee of scze 15
radiation therapists from throughout the nation (the Comnittee on Human
Trials of Pion Radiatiation Therapy, UNM/LASL), and have recently been
adopted as the protocols of record by the North American Particle
Therapy Committee. Thus, they will be implemented in modified fora at
all pi meson facilities. At a meeting of our Human Trials Comnittee
in March, Dr. Frederick George of the University of Southern California,
who is spending this year at NCI as extramural program director for
radiation therapy, commented that our model consen: form approved dy the
group at that meeting, was the first that NCI has seen that is corzjletely
responsive to DHEW requirements. .

Copies of the consent forms developed for the protocols, based on
t.e model form, are enclosed as well. The protocols and consent £orms
Five been approved by the University of New Mexico Human Research
Teview Committee, for implementation at the Cancer Research and Tr=at-
~ent Center, Bernalillo County Medical Center;, and the Veterans Adain-
istration Hospital. They arc now being forwarded to Lovelace-Batzan
- Medical Center and the Los Alamos Medical Center for review and approval.
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Ceorge L. Voeclz, M.D.
Page 2
May 24, 1974

1 hope you will find the protocols and consent. forns satisfaztory.
Please remember that the protocols will undergo continuing refinenent
until clinical trials actually begin. Please let me know if you have
any questions about any of these materials.

Sincerely,

0 T )3 A ... \{:

Morton M. Kligerman, M.D.

MMK: ps
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EVALUATION OF RADIOBIOLOGICAL EFFECTS OF
NEGATIVE PI MESONS ON

SKIN AND SUPERFICIAL METASTATIC NODULES

OF THE SKIN AND CERVICAL LYMPH NODES

Protocol for Human Radiobiology Studies of
Pi Meson Radiation Therapy at
University of New Mexico/Los Alamos Scientific Laboratory

Morton M. Kligerman, M. D., Director
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2.0

014301

Summary of the Study

This study will evaluate the radiobiological effects of
negative pi mesons on skin and superficizl metastatic
nodules of the skin and cervical lymph nodes, as an initial
step in gathering sufficient human data to Yegin pilot
studies and ultimately Phase III clinical trials of pion
radiation therapy at the Clinton P. Anderson Meson Physics
Facility in Los Alamos.

The patient population will include patients with multiple
superficial or cervical lymphatic metastatic noduies resuzlting
from any type of solid tumor. Multiple nodules within a2 pa-
tient will be randomly allocated to receive either convention-
al radiation therapy oy pi meson therapy. To avoid the possi-
bility of extreme effects during these initial hunxan tumor
nodule experiments, doses established for this study will

be well within tolerance of normal tissues in our best cur-
rent experience with conventional therapy. The first series
will be based on 2 conventional dose rate of 4000 rads in
nine days, and the next series on a conventional dose rate of
52000 rads, five fractions a week, in 19 days. Patients

will receive 50 percent of these doses until effects are
assessed. Then the doses will be escalated to 62 percent

and 74 percent, depending on results.

Primary endpoints of the study will include regression rate
of nodules (area and modified volume), incidence znd tirs
of recurrence, changes in ultrastructure and cell kinetics,
degree of skin erythema, and incidence of long-term effezts.
Results of the study will be used to establish a precise
radiobiological effectiveness (RBE) value for pi rmesons on
human skin, tumor nodules, and underlying connective tissue,
relative to the RBE of conventional 250 KVP x-rays.

Introduction and Objectives

2.1 Rationale. This study will evaluate the radiobioclogical
effects of negative pi mesons on skin and superficial metasta-
tic nodules of the skin and cervical lymph nodes, as an ini-
tial step in gathering sufficient human data to begin pilot
studies and ultimately Phase III clinical trijals of pion
radiation therapy at the Clinton P. Anderson Meson Physics
Facility in Los Alamos. Results will be used to establish
a precise radiobiological effectiveness (RBE) value for pi
mesons on human skin, tumor nodules and underlying connzc-
tive tissue, relative to the RBE of conventional 250 KVP
X~-rays.

Preclinical studies for pion radiation therapy ars now under-
way at Los Alamos. The studies are being conducted under a
grant (QA-IJOSZ) from the National Cancer Institute to the
University of Ncw Mexico Cancer Rescarch and Treatment Center,
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the major portion of which is allocated to Los Alamos Scienti-
fic Laboratory. The dircctor of the Cancer Center is alss
assistant director of radiation therapy at LASL. A separ-
ate grant (CA-16127) from NCI to the UM Cancer Center is
providing funds for the human radiobiology studies descriced
in this protocol. o,
"‘ d
Pions became available in the biomedical channel at Los Alamcs
on February 6, 1974. After initial tuning and disoaetry, pre-
°* liminary biological studies were begun in June 1974. Pre-
clinical studies with the pion beam were started with cell
cultures and will progress to animal studies, with effects
of the pion beam on spleen, intestine, skin, kidney, spinzl
cord, brain, lung, and colon to be observed. Results are
being compared with results obtained using 250 KVP x-rays as
the control. These studies are expected to continue through
May 1976, with the final series to consist of actual treat-
ment of tumors occurring spontaneously in dogs.

However, it is not necessary that all those tests be completad
before studies of pion effects on human tissue can start. To
provide guidance to the director of the UNM Cancer Center, an
ad hoc committee on human radiobiology met in Denver cn August
22, 1973. Attendess were Dr. Malcolm 3agshaw, Stanford Uai-
versity; Dr. Seymour Levitt, University of Minnesota; Dr. Rod-
ney Withers, M. D. Anderson Hospital; Dr. D. F. Pezersen,

Los Alamos Scientific Laboratory; Dr. Paul Todd, Pzannsyvlvania
State University (currently on sabbatical at LASL); ard Dr.
Morton M. Kligermzn, UNM Cancer Center director, who chaired
the session. The group discussed (1) preiiminary stucies

to be performed prior to human radiobiology studies, (2) dos=
rate, (3) fractioration schedule, (4) :otal dose axnd time
period, (5) types of lesions as test svstems, and (6) ethics
(consent forms and the Declaration of Helsinki).

. This protocol was developed using the ad hoc committee's deli-
berations as a guide. The group decidsd that human radicbio-
logy should be undertaken as rapidly as possible. Rather
than setting a definite schedule before such studiss zre to
be undertaken, it was decided that the human radiobioiogy
program leading to clinical trials should be instituted zs soon
ag investigators believe sufficient laboratory data is avail-
able. ‘

The. group concluded that the minimum dose rate for huzan radio-
biology studies should be 10 rads per minute in the pion
stopping region at the tumor-bearing volume.

Consideration was given to a schedule that would provide op-
timum opportunity for repopulation of normal cells. It was
pointed out that peak pions have a definite shoulder, an
indication of the ability of cells to repair sublethal da-

mage. However, the group agreed that this shoulder would
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be less than in conventional radiaticn. Therefore, the work-
ing assumption of the group was that maximwn opportunity

for preservation of normal tissues would occur with five
fractions a week. It was decided this fractionation scheme
should be the principal dose schedule during human radicbio-
logy studies, as it was believed this would prove to be the
ideal fractionation scheme for clinical trials.

.. The total dose and time period should be comparable to
7,000 rads in seven weeks of low-LET radiation, modified by
the radiobiological effectiveness (RBE) factor. This dose
was selected because it is a common schedule for large-
volume lesions and because it would provide a reasonable
period of time to observe acute effects. It was appreciated
that the magnitude of late effects on tumors may not directly
follow the degree of acute effects. This may be especizlly
true with late effects on connective tissue, in which case"
a shorter overall time period of treatment may be less dama-
ging.

* * ® * ® % X X

This protocol represents a first step toward achieving the
type of data prescribed by the ad hoc committee. It was
decided that the initial studies should depart somewhat
from the committee's recommendations for two reasons:

a. The practical considerations of the projected on
- and off schedules of the LASL accelerator until
November 1974, and

b. The need to acquire a substantial amount of dazta
within a relatively short time-frame.

This protocol is designed to take advantage of the early pion
beam schedule for the biomedical facility and to acquire data
over a period of time with more gradually accelerated dose
rates than were originally conceived. As it will be sons time
before the LASL accelerator can be placed on an eight-week
schedule, followed by a down-time of four weeks, we believe
the current schedule more useful in the early stages, since
an eight/four schedule would permit only five experinental
series per year. Thus, it was decided to start human radio-
biology studies with the shorter on-time schedules now
planned at LASL so a greater number of preliminary experi-
ments could be conducted before the seven-week, five fractions
per week definitive treatment schedule is undertaken.

2.2 Objectives. The primary objective of this study is to
collect the initial human radiobiology data required bexore
more definitive human radiobiology studies can begin. Pa-
tients with multiple superficial metastatic nodules will be
eligible for participation in the study. Endpoints to be
obsecrved are: :

a. Tumor nodule regression rate (in area and modi-
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. fied volune).
b. Incidence and time of recurrence of tumor nocules.

c. Cellular chaages in tumor nodules and surrourding
and underlying normal tissue, as determined bty
examination of biopsy specimens of ‘nodules ard
underlying connective tissue by light microscopy,
electron nicroscopy, and flow microfluorozetry
(to deternine changes in DNA content).

d. Acute effects on normal surrounding skin, as deter-
mined by the Bewley clinical nmethod employing randoa-
ly assigned impartial observers, and as deterained
by quantitative infrared radiation nmeasuremerts.

e. Eventually, incidence of long-term effects on
normal surrownding skin and urderlying conrnectivs
tissue.

The purpose of these observations will be to deterrine the
degree of regression znd cellular changes in superficial
metastatic tumor nodules attributable to pion radiaticn
therapy and to establish an RBE value for pions on huczan
tumor, skin, and underlying connective tissue.

To avoid the possibility of extreme effects during these
initial human tumor nodule experiments, doses established
for this study will bs well within tolerance of nornal
tissues in our best current experience with conven:zioral
therapy. The first series of patients will be givsn pion
radiation to the nodules at 50 percent of the curative dcse
of conventional 250 K\'P irradiation, assuning an R3E e¢f 2.2.
The assumed RBE value will be altered depending on the out:-
come of preliminaryv biology studies. As early as effects
can be measured, the fraction of curative coaventional
doses will be escalated from 50 percent in 12 percent incre-
ments, i. e., to 62 percent and 74 percent of curative
doses. 'In each case, a low-LET control (250 KVP) is in-
cluded, with clinical and quantitative evaluztion of ery-
thema, nodule regression, and cell kinetic paranetars. The
dose for the first series will be based on a conveational
dose rate of 4000 rads in nine days. The next series in
this protocol will be based on a conventional dose Tate of
5200 rads in 19 days. The fractionation scheme will be
increased in increments to four weeks, five weeks, andé
seven weeks, five fractions'a week, as adequate data is
collected. Depending on results, the dose may ultimately
be escalated to 86, 93, and 97 percent of curative con-
ventional doses.

3.0 Eligibility of Paticnts

3.1 Gencral condition of cligibility. Any patient with
multiple supgrticial or cervical lymphatic metastatic no-
dules resulting from any type of solid tumor is eligible
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‘for this study.

3.2 Conditions for paticnt eligihilitv. In addition to the abaove
seneral condition, the tollowing conditions must be met before a
patient can be admitted to the study:

a. Biopsy proof of disease type.

b. Previous perforrmance of any type of poteneially curative
therapy (surgery,irradiation, or chemotherapy) will not
be cause for exclusion from the study, except as specified
.- under 3.3 below.

c. Reasonable expectation of completing the study treatment
»and the required follow-up examination (including travel to
and treatment at Los Alamos, as well as required follcw-up
examinations at the study center in Albuquerque).

d. Agreement of the patient and his physician to the conditions
of the study.

e. Agreement of the patient's physician to relinquish marnagenent
of the patient's treatment to the study team.

f. Understanding by the patient of the provisions of the study,
and completion of the required investigational trez2tment
consent form. (Patients must be 21 years of age and lesgally
and mentally competent to give consent for themselves.)

3.3 Conditions for patient ineligibility. The following ccnditions
are czuse for exclusion oif the patient trom the study:

a. Previous definitive radiotherapy in the area of the suder-
ficial nodules.

b. Ongoing chemotherapy, which, in the opinion of the study
team, might compromise the evaluation of results.

c. Active, uncontrollable infection in the area of contemplated
irradiation.

d. Medical, -psychological, or other contraindication to the
the contemplated irradiation. :

4.0 Treatment

4.1 Pretreatment evaluation. The following will be perforned
at the study center for patients admitted to the study.

a. Medical history:

COFIED FOR
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(1) Age

(2) Sex

(3) Race

(4) Date (month and ycar) of definite diagnosis
of disease

(5) Description of development of nodules and
symptons and signs o

(6) Other illnesses ’ :

(7) Medications currently used

(8) Previous therapy

b. Physical examination:

(1) Height
(2) Weight
- (3) Temperature

(4) Performance status (Karnofsky function assess-
ment)

(5) Drawing of area of superficial and/cr cervical
nodules with centimeter dimensions 2nd color
photographs

(6) Assessnent of degree of coloration c¢f unirradia-
ted skin overlying and surrounding tumor nodules
by clinical observation and therrographic
measurements, as a reference for later assess-
ing degree of erythema.

c. Laboratory tests:

(1) Complete blood count
(2) Platelet count
(3) Urinalysis

d. Imaging procedures: Chest x-ray.

4.2 Admission to study. Patients will be provisicnally
entered to the study when the eligibility criteria are met.
The pretreatment evaluation will be performed at the study
center, after which the patient is formally admitted to

the protocol. Copies of all necessary forms, medical re-
cords, and photographs will be retained by the stuly cen-
ter. Steps for entering patients in the study are as fol-
lows: .

a. Initial evaluation and completion of eligibility
form. (A copy will be forwarded to the s:udy cen-
ter.) !

b. Completion of the patient consent form. (A copy
will be forwarded to thc study center.)

c. Notification of the study center for assignment of
study code number and scheduling of pion radiothera-

pY-

d. Complction of pretreatment evaluation at the study

center.
COPIED FOR
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4.3 Trecatment application. The schedule for this protocol
permifs the investigators to make optimum use of the planned
accelerator schedule of nine days on and five days off, with
one 19-day period of continuous operation, betweern Augus: 19
and October 30. Four nine-day periods and one 19-day per-
jod of operation arc planned, as shown in the operating schz-
dule depicted in Figure 1. ‘e,

Peak pion doses administered to patients during the nine-day
schedules will be fractions of a curative dose of convenzion-
al radiation therapy of 4000 rads, nine fractions, in nize
days, modified by the RBE factor. Doses adninistered during
the 19-day schedule will be fractions of a curative dose of
conventional radiation therapy of 5200 rads, five fractions

a week, in 19 days, as shown in Figure 2. The peak pion doses
for each series will be radiobiologically equivalent to the
following conventional radiation dose schedules:

a. Series 1: 2000 rads, nine fractions, in nine days.
b. Series 2: 2480 rads, nine fractions, in nine days.
c. Series 3: 2960 rads, nine fractions, in nine days.

d. Series 4: 2960 rads, nine fractions, in nins dzys
(same as Series 3).

e. Series 5: 2600 rads, five fractions a wesk, in 19
days.

3224 rads, five fractions a week, in 19
days. )

3848 rads, five fractions a week, in 19
days.

The above doses are those to be used for the 250 KVP control
series. The doses for peak pions will be obtained by di-
viding those doses by the RBE for peak pions {currently as-
sumed to be approximately 2.2, but this value will be modi-
fied as warranted by results of preliminary biology experi-
ments). A minimum of nine nodules for each nine-day series
and a minimum of 18 nodules for the 19-day series will be
required to test the pion treatment regimen. An equal number
of nodules will be required for each series for irradiation
with equivalent doses of 250 KVP x-rays as the control. Each
patient will have nodules treated with both pion and 250 KV?
x-rays, so that each patient serves as his own control.

Patients will receive treatment as outpatients at LAMPF and
will stay in Los Alamos for approximately 30 days following
the cnd of their series of exposures so that acute effccts
can be asscssed. Outpatient housing will be provided through
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5.0

6.0

an agrcement b. .ween the UNM Cancer Resex. ch and Treatment
Center with the Los Alamos Mcdical Cent2r, arnd inpztient
facilities of the Los Alamos Mcdical Cunter will be avail-
able should they bec rcquired.

Radiation may be interrupted or discon:tinued for o:her czauses,
when rcquired (as determined by the study teza). FEowever,
data concerning those patients whose treatment -is iInterrup-
ted or discontinued may be excluded from the study if warran-
ted.

Randomization

The multiple nodules within a patient will be randcaly allocz-
ted to receive either conventional radiation therazy or pi m=-
son therapy. The randomization in Series 1 through 4 will b:
such that half the nodules within a patient will receive con-
ventional therapy, and the remaining helf of the nzdulas will

receive pi meson therapy. For Series 5, the randozizaticn schene

will occur within a patient equally often.

Endpoints

Primary endpoints will be related to erythemz, regression rz-e,
and cell kinetics. 1In addition, an RBE vazluz for under-

lying connective tissue will be estzblished. Specific eri-
points and procedures for collecting the necsssary quanti-
fying data are:

6.1 Regression rate

a. Area. To measure regression in are2, eac> irracia-
ted nodule will be measured dzily at its widest ver-
tical and horizontal point, and the aresa astimatad
using the following formula:

Areas= %, X (widest vertical distancz2) X (widest hori-
zontal distance)

b. Volume. To measure regression in volune, daily
measurements will be taken using a rubber dizphragm
water system. It is appreciated thzt this will nea-
sure only that portion of the tumor which is no: sud-
surface.

6.2 Incidence and time of recurrence. Incidence of recur-
rence of irradiated tumor nodules will be observed and ra-
corded while patients are on study in Los Alamos a2d will
be continued at participating institutions. Tine between
end of treatment and recurrence will be recorded.

6.3 Changes in .ultrastructurec and cell kinetics. Specimers
of tumor nodules, surrounding irradiated normal skin, and
underlying connective tissuec will be taken by biopsy at
appropriate intecrvals. The specimens will be exanined by
light microscopy and electron microscopy to determine
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changes in s. ccllular morphology. Thc potential exis<ts,
_as demonstrated by neutron therapy trials, that the laze
changes in connecctive tissue do not correclate well witk
acute changes, as one is accustomed to sceing with Zonwven-
tional radiation. Identification of ultrastructural cranzes
may be helpful in anticipating such late effects. The speci-
mens will also be examined by flo: microfluorometric techrni-
ques to determine changes in DNA content.and to identiZy
relationships between cellular danage due to irradiatizn znd
the various phases of the cell reproductive cycle for tumcr
.- tissue and for surrounding and underlying normal tissues.

6.4 Degree of skin erythema. Observations will be maZe

daily to determine ir a pattern of erythema developaent occurs.
Suitable intervals for observations will then be determined.
Observations will be of two types: (a) «c¢linical, and (b}
thermographic.

a. Clinical observations. Subjective clirical evalua-
tion of treatment sites will follow the 'd2grzes of
skin reaction” reported by Bewley et al. (13963), in -
which independent observers score the sxin resction
on a scale of 0 to 5 by assigning the follawing va-
lues: 0, no visible reaction; 1, slight erytiemz; 2,
erythema; 3, marked erythema; 4, moist desguazation
of less than half the field; and 5, moist descuarna-
tion of more than half the field. Since dase levels
will start at S0 percent of a curative conventioznal
dose (or only 2000 rads, nine fractions, in nine days)
and will be escalated successively by 12 p2rcznt:zgze
points to 62 and 74 percent of curative dose, in-
jury to the patient due to moist desquznation or ne-
crosis will be avoided. Subseguently, dos2s will be
increased by small intervals (six and threz psrcsntzie
points) to tolerance.

b. Thermographic measurements. Thermograrhic mezsure-
ments will take advantage of quantitative znd quzli-
tative measurement of infrared wave lernzgths eman=zting
from treatment sites and surrounding normal skin.
Responses will be standardized against a conszan:t in-
frared source to permit correction for pignen:tation
developing during the course of treatment, anc rssults
will be expressed numerically by electronic conversion
of the input infrared wavelengths to a visibls cclor
scale. Thus, display will provide a direct, visible
spectrum color rendition of thes treatment sits wiich
can be evaluated visually with respect to both size
and intensity of reaction and in terms of . nuzerical
output read on a scale of 1 to 100, which is informa-
tive both by differvice from examination to examinatio:
and in absolute terms related to the input inZraved
spectrum.

6.5 Incidcnce of long-term cffects. Patients will be ob-
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9‘0

served at monthly intervals for the first ycar, and at
intervals of three months for the next two years to assess
long-term radiation effects. Experience with neutron racdia-
tion therapy at the Texas A § M University cyclotron fa-
cility showed that most late effects had appzared by 13
nonths. Severe fibrosis could develop between six to eight
months. Occasionally it occurred at four ‘miénths with
overlapping fields and very high doses. Because oI the ini-
tial low doses and the cell kinetics studies planned for this
protocol, it is anticipated that the occurrence of extrere
long-term effects will be prevented.

Nuaber of Patients Required

To provide a minimum of 18 modules for study during each
nine-day period of exposure, it is estimated that 2 minicum
of five patients with multiple nodules will be requirec per
series. For the four periods of nine days each, a total of
20 patients will be needed. A total of 10 patients are esti-
mated to be required to provide a mininum of 36 nolules

for study during the single 19-day perod of continuous opsr-
ation, for a study total of 30 patients. Half the nocules
in each series will be treated with pezk pions, anld the re-
nmainder will be treated with 250 KVP x-rays.

Biopsy material to be collected during the study will be
taken at different intervals from different patienc:s. kus,
it is expected that no patient will have more than one nciuls
biopsy during or after treatment to precvide tissue for the
cell kinetic and ultrastructure studies.

Additional Therapy

Wherever possible, unless deemed adviszble by the study team
and/or the patient's responsible physician, treatmznt of
irradiated nodules (e. g., surgery, additional radiazior
therapy, or chemotherapy) should not be instituted prior

to 100 days after the start of radiation exposure under

this study. In the event that surgery or a biopsy is per-
formed, the excised tissue or biopsy specimea should be
carefully examined by a pathologist at the Albuquerque
study center. .

Any therapeutic measures deemed medically advisabls in mzna-
ging the patient's disease may be instituted while the pati-
ent is on the study or afterward, although data from 2 p=sti-
ent whose radiotherapy is interrupted nay be deleted from
the study. '

Study Parameters

Paramcters to be recorded throughout the study include:
a. Degrec and time of regression and regrowth

b. Assessment of acute radiation effeéts
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10.0

11.0

12.0

€. Assess.ent of long-term radiatio. effects,

Follow-up Schedules

The purpose of follow-up examinations is to assess acute anc
long-term effects of irradiation. The first day of radiz-
tion exposure is considered Day 1. Follow-up examinations
will be reported monthly for the first year'after Day 1, and
every three months for the next 24 months.

- If a study patient cannot return to the Albuquerque studr cen-

ter for follow-up examinations, arrangements will be nads

to have him examined at another participating institution

or by his private physician and a report of this examinztion
will be submitted. The following information will be re-
corded on the follow-up form at each visit:

a. Brief interim history

b. Drawing of area of superficial and/or cervical
nodules with centimeter dimensions, and color photo-
graphs

c. Description of any changes in irradiated area
{(particularly those related to recurrence or to
long-term radiation effects, such as fibrosis or
necrosis)

d. Biopsy (when indicated for recurrence, with the
date of recurrence fixed as closely as possible)

Patients admitted to this study will be examined at leas<

annually at the study center in Albuquarque, Deaths of
study patients will be reported to the study center.
Pathology

11.1 Biopsy specimens. Biopsy specimens will be examined
by pathologists at the study center prior to entry of the
patient in the study, and periodically thereafter as biopsies
are cobtained to examine radiation or recurrence.

11.2 Autopsies. It is not necessary that autopsies be
performed on all study patients. However, when a post-
mortem study is performed it should include if possible,

a description of tissues irradiated under this study, with
a report and representative microscopic slides forwarded
to the study center for review by the study pathologist.

Records

Two copies of each study form must be submitted to the

study center. Data will be recorded on standard forms to bs
supplicd to participating institutions for storage, retrieval,
and analysis at the study center:

a. Photocopy of paticent consent form
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b. Patient cligibility form
c. Pretrecatment evaluation form
d. Study entrance form

e. Treatment summary form:

4
v 4 .

(1) Treatment schedule (includinz dose rate ani
copies of port films and iscdose curves)

(2} Evaluation of treatment

(a) Daily measurements of area and voluae of
irradiated nodules

(b) Clinical erythema assessment
(c) Thermographic measuremeats

(3) Complications during therapy

£. Follow-up form:

(1) Incidence and time of recurrence
(2) Assessment of acute effects
(3) Assessment of long-term effects

g. Pathology forms (submitted to the study center
pathologist as applicable):

(1) Biopsy reports (on acceptance for study and
as biopsies are taken to assess acute ani/or
long-term effects of irradiation or tumor
recurrence)

(2) Death reports (submitted with 30 days of patiex
death):

(a) Date andplace of death
(b) Cause of death

(c) Clinical description of irradiated area at
death (if possible)

{
(d) Microscopic ¢xamination of irradiatad aresx
at death (if autopsy is performed)

Forms a through d should bc submitted to the study certer upon
acceptance of the patient into the protocol. Form e should bte
completed by the study center within 30 davs after the ernd of
treatment. Form f should be submitted within 30 days after each
follow-up examination, and as rapidly as possible if long-tern rad-
iation cffects are obscrved. Pathology forms arc to bs submitted
as notcd above.
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The necessary study forms to support data collection

and analysis are currently bcing designed under the direction
of the senior statistician ussigned to the study tezm. T:e
forms will be precoded to facilitate computerized data anzly-
51sS. APYE .

"13.0 Patient Consent and Peer Judament

"All institutional, Food and Drug Administration, and National
Cancer Institute regulations requiring submission to the
institutional human experimentation committee and the use of
procedures for obtaining and recording informed consent will
be followed. A patient may be removed from the study if <he
study is not in the best interest of the patient. A patisnt
may withdraw voluntarily fronm the study at any time, as will be
indicated in the consent forn.

14.0 References

Bewvley, D. K.; Fowler, J. F.; Morgan, R. L.; Silvester, J. A.;

Turner, B. A.; and Tomlinson, R. H. Experiments on the sxin

of pigs with fast neutrons and 8 MeV x-ray includingz some

:gfects of dose fractionation. Brit. J. Radiology 136:107-115,
63.
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Tion Protocol: Metastatic Nodules of Skin and Cervical L+ »h liodes

Name or Institution

Address or Institution

" »

. PATIENT CONSENT FORM FOR PARTICIPATION IN A
SIUDY TO EVALUATE EFFECTS OF NEGATIVE PI MESON
RADIATION ON SKIN AND SUPERFICIAL METASTATIC
NODULES CF THE SKIN AND CERVICAL LYMPH NCDES

Purpose of the Study

Your physician has determined that you may be an eligible patien: fos
Farticipation in a study to corpare the effects of negative pi meson radiztics
with the effects of conventional x-rays on superficial =etzstazic nodules of =ne
sxin ard cervical lyrph nodes and normal surrounding skin. Ths study is teir:
canducted using equipment at the Clinton P. Anderson Meson Phyeics Facility iz
1os Al=xs. Pi meson radiation is a new treatment forr:. Resezrchers believe
it ray offer additional advantages over conventional theragy, although this
st be established.

Tests of pi meson radiation on human tissue are just tegimning. Althoug:
linited biology experiments have been conducted since 1965 zt Zerkeler, C21if:-rniz,
ti tescn radiation has not been preduced in doses suitably larze for nedical se
watil the equiprent at Los Alamos was constructed. Sorms prelizinery biolsgy
tests, using the Los Alamos equipment, have been conducted, but this is t=e first
series of tests on human beings. No attempt will be mzde in this seras of tasts
1o cure your disease; pi meson radiation does not have the potantial Sor curi-g
cancer after it has spread to several areas of the body. Vhat is beizg aztercted
is to deterxine the differences between relatively low doses o2 pi meson sadizticz
2nd conventional x-rays in the ways they affect human tumor tissue close <o t-s
sxin surface and normal surrounding skin. This will help provide a bzsis for
€esigning more extensive tests and ultimately tests which will determize whet-er
pi resons are more advantageous than conventional X-rays in cusing camcer in
amans, Thus, your participation may help others who contzact some forms of =he
cisease in the future.

Frocedures to be Followed

If you choose to enter the study, you must agree to srand the reguirad
zount of time at the University of New Mexico Cancer Rasearch and Traat=ant
* Center in Albuquerque for some preliminary tests and the rsqui-ad amcunt of time
in los alamos for treatment. You rust also agree to return to the UN{ Czxcer
Center for the required follow-up examinations.
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Ycu will receive rad. ion treatments at the Los Ala. . Scientific labcra-
ry Clinton P. Anderson Meson Physics Facility, for a period of

2

{mins/ninsteen) days and will need to remain in Los Alamos for 30 days aitler ine
-2atments end so that physicians can assess the short-tern radiation efizcts.
Sc-e redules will be treated with pi meson radiation, and some will te treatzd
-3th ccaventional X-rays, so that differences in the two types of raciation zan
e-er—ined, Treatments will be given daily for nine days, or five days 2

d
w2ek for three weeks, depending on the series to which you arg assigred. A
1

H |

» -

1 zwownt of tissue from one or more of the treated areas may be excised =o
czn be examined under a microscope.

while you are taking part in the study, your physician-is still reszonsible
for your treatment and can change your treatment or remove you from the stuc- at
z=v tize if ne believes it to be in your best interest, Your well-being is “is
prizary concern. bhile you are taking part in the study in los Alamcs, your
z-scatent will be managed in close cooperation with your physician, althcugn he
=zy not be administering the treatrent hirself.

Potential Benefits

The potential advantage of pi meson therapy is that it may be effective
in treating patients who require more than standard managerent. At this early
sz2ge, it will not give you any long-term benefits, although it should czuse
tSose nodules which are treated to shrink in size. The conventional radiatiin
ac=inistered should also cause shrinkage of an approximately similar amont.
T-e test is designed to try to match the effects of the pi mesons as closzly as
~cssible with those of conventional x-rays, and then to compare differsnces in

czcse levels required to produce essentially the same kinds of effects. The

1

shrinkage czused by this irradiation may b: only temporary, however.

Pcssible Discomforts and Risks

Ve do rot have complete information on the risk you may encounter dus tz pi
reson rediation. Preliminary biology tests indicate the procedure will rot :e
ur2uly harmful, and low doses are being given in these early studies to zvoil the
pessibility of excessive discomfort or risk. Pi meson radiation and conventional
rzdiaticn acainistered to areas with metastatic skin nodules could result in some
or 211 of the following types of discomfort and risk:

1. Skin reaction in the treatment area (for example, redness and peeli-g,
possibly with ulceration).

2. Loss of hair in the treatment area.
3. loss of muscle tissue in the treatment area.

4. Darage to nerves of the extremeties with weakness or paralysis and
sensory deficit.

5. Thickening of the tissues under the skin.

6. Pain and swelling of normal tissues in the treatment area.
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Pi meson and conventional radiation administered to metastatic ncZules
a2 the regiocn of the head and neck could result in scme or all =f the oll-wing
a...lqonal types of discomfort and risk:
1. Difficulty in swallowing and sore throat.
2. Temporary or chronic ulcers of the lining of the routh or throat.

The incidence of these is known and has been established in conveatichal
rediatien. What is not known is the incidence of these or other effec:s waich
oSy occur with pi meson radiotherapy.

ctient Costs

Cost- of your transportation to Albuquerque and of tests perforrasd a: ths U\
Czncer Center to evaluate your condition before treatment will be paid by
research funds. The cost of your transportation to and froa Les Alamos, rzom =nd
tecard while you are in Los Alamos receiving treatment, and other mediczl experses

resulting-from radiation treatment in Los Alamos will "be paid bty research Zunds
since the meson facility is a national facility supported by research sumding.

In addition, the cost of your transportation to anc¢ frcm Albuguerzue Zor zn
a-mual physical examination, and associated non-routine medical exgsnses for o2
exanination, will be supported by research funds.

If questions arise concerning reirbursable costs, the

{(\zmne of stat2)
Professional Standards Review Organization will serve as an arditer,

Yeur Rights as a Patient

Federal law requires that you signify your willingress to particirate in
this study. Your physician will explain the study to ycu in detail so tha: youz
wderstand it to your satisfaction. Please ask him any questicns you zay rave,

You have the right to refuse to participate in the study. If you chcase o
participate, you can still withdraw voluntarily at any time. In addition, your
riysician can remove you from the study at any time if he believes it :is iz Tur
pest interest. Furthermore, be assured that your doctor will t-eat ye: to the
best of his ability if you choose not to enter the study. Your decisim not ta
enter the study will in no way adversely affect your right to rsceive whataver
treatment he deems necessary.

The dlrector of the pi meson radiation therapy program has the fizal cesgon-
51b111t) for accepting or rejecting patients for pi mescn radiation therary, "d
<2n reject anyone he feels would not be an appmpnate patient for the stx,_y.

® X R R
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Fsspital/Clinic:

rospital/Clinic I. D. Number: e

S>cial Security Mumber:

Study Simber:

I, » hereby expressly consent to par-
{’hame of Patient)

ticipate in the study to evaluate effects of negative pi meson radiation on skin

Z3d superficial metastatic nodules of the skin and cervical lymph noces. I khave

Tead the above description of the study, and Dr. has explzined

(Name of pPnysician)

to e personally the details concerning it. My questions concerning the stusy hzve

te2en answered and I fully understand the procedures to be performed z=d the rrobzdle

results, including the risk of the occurrence of corplications descrized abows,

I agree to be entered into the study. No guarantees or assurancss have been
given to me by anyone regarding the results that may be obtained, and I undsrstznd
that this study offers no potential for curing my disease or for prolsnging =v 1life.
1 further understand that I may withdraw from participation in the study at ay
tine. I also understand that the director of the pi meson radiation zherzpy oro-
grea has the final responsibility to accept or reject me for this study if for Ty
reason fe feels I would not be an appropriate patient.

Dzte: Time: Signed:

(Patient)

»itness

nitness

cc: Patient
Clinic Chart
Radiation Oncology Folder
Patient's Physician
Caacer Research and Treatment Center, University of
New Mexico, Albuquerque, New Mexico
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