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8B
8 May 1972 ﬁ/ 14 <
| (v
Present: J.S. Robertson, S.H. Cohn, H.R. Connell, R.A. Love, G.A. Price, [ 3

N.P. Rathvon, Jr.

The meeting was held in the Small Conference Room of the Medical Research
fenter and opened by Dr, Robertson at 1400.
5-:‘

The minutes of the previous meeting were accepted as distributed.

BIBILY

The Chairman distributed some copies of "The Institutional Guide to DHEW
NPollcy on Protection of Human Subjects". More copies of the publication have
w-been ordered so that every Committee Member can have a copy.

1y
.()."\

Dr. Robertson reported on the status of CIRC projects that are on the
~act1ve list but are overdue for re-review., Of the nine projects in this
~category, seven will be reclassified as inactive; requests from Dr. Atkins

Z for review of the remaining two are expected. The memorandum to Dr. Cronkite
¢ from Dr. Robertson listing the CIRC proposals involved 1is attached,

DR

The Committee received a communication from Dr. Cotzias requesting that

CIRC #58 be made inactive.

The following CIRC proposals were reviewed:
1. CIRC #32, revised. This proposal, '""The Study of Polycythemia Vera"
was approved as submitted.

2. Annual recertification of CIRC #48 was approved. It was noted that
the original form for Initiation or Review of Clinical Investigative
Programs was unsigned. The form should be signed by Dr. Shreeve.
Annual recertification of CIRC # 63 was approved with the condition
that the word radicactive be included on the Consent Form, that is,
paragraph 1 on the Consent Form should read: Thyroid uptake with

radiocactive iodine-123.....

4, CIRC # 82, revised. The proposal was approved subject to clarification
on the Consent Form of whether 50 calendar days or 50 samplings is
intended. It is suggested the wording on the Consent Form be:

" be obtained 3 mornings a week and for a total period of 50 days

.....

b Cry ﬁw MO?‘W Wmousoaaa

The Committee then entered into a discussion of the procedure for recording
.patient's x-rays and whether the x-rays should be included in the patient's radiation

%grecord No action was taken in this matter.

The meeting was adjourned at 1615.
Respectfully submitted,

Helen R. Connell

Enc.

Memorandum to Dr. E.P, Cronkite
from Dr. J.S. Robertson ‘ l"HBZq
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BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM

OATE: 17 April 1972

TO: E. P. Cronkite
i
' i
FROM: ¢ @rtwn
BUBJECT: IRC

Reference: CIRC minutes for meeting of 3 April 1972,

As indicated in the referenced minutes, the CIRC is concerned about
the continued appearance of certain projects on the active list but which
are over two years out of date and for which requests for review have
not been received. It is proposed that these now be reclassified as
inactive. They can, of course, subsequently be restored to the active
list through the usual procedure.

Specifically, it is proposed that the following projects be
relegated to the inactive list:

CIRC Date Principal
NO. Otig. Investigator Description

2 6/30/64 Dr. Cronkite H-3 Cell Kinetics

2A 2/28/67 Dr. Cronkite Cl4 Labelled Pyrimidine
6/30/64 Dr. Atkins TC-99M Scanning TCO4
2/5/65 Dr. Atkins TC-99M Scanning TC-S
6/30/64 Dr. Cronkite CO-60 ECIB
12/15/64 Dr. Cronkite CO-60 ECIB leukemia
2/25/65 Dr. Cronkite CO-60 ECIB pre kidney transplant
7/12/65 Dr. Schiffer C0-60 ECIB amphotericin B
1/27/69 Dr. Rai ECIB CLL

JSR:mas

1119830
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The Committee on Clinical Investigations and Uses of Radioisotopes

hereby approves the program with the following title:

EXTRACORPOREAL IRRADIATION OF THE BLOOD,

CIRC # 18 has been assigned to this program.

Datts, o hhecoe

Walton W. Jhreeve, M,D,, Ph.D., Chairman

R A

Eugene P, Cronkite, M.D.

{Lauu L Q;ﬁ &oaﬂ\/

Eckart Schackow, M.D.

Yy L f Y L

Melvin H, Van Woert, M.D,

S [t

Ja?es‘ . Robértson, M.D., Ph.D., (ex officio)

3

Date April 3, 1964

Place Medical Research Center
Brookhaven National Laboratory
Upton, New York

1119831
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FORM FOR INITIATION OR REVIEW OF CLINICAL
INVESTIGATIVE PROGRAMS

(Submit original only to Department Chairman)

Title of the proposal: Extracorporeal Irradiation of the Blood.
Sponsoring physician(s): E,P, Cronkite, L. Schiffer

Responsible investigator(s): prs, Cronkite, Schiffer, Cﬁanana, Stryckmans

Brief description of the study, including its general goals and purpose, and

pertinent information on past studies: (Attach additional sheets if necessary. )

Techniques for irradiation of the blood have been established in cows and
shown to be relatively innocuous and quite satisfactory as a means of producing
lymphocyte depletion of the body for prolonged periods. There are theoretical
reasons to believe that lymphocyte depletion would be beneficial in the so-
called autoimmune diseases. (L.E.D., collagen diseases etc.,) and of course in
lymphomatous disorders. '

The following specific initial study is proposed in severe lupus ery-
thematosis and in patients with lymphoma and leukemia except granulocytic that
have not responded satisfactorily to established therapy.

At a later stage in development of the procedure, if results warrant jit,
patients may be used in earlier phases of their disease states.

First, semipermanent artery to vein Teflon-Silastic bypasses will be es-
tablished as for renal hemodialysis. Second, extracorporeal irradiation of
the blood will be undertaken for increasing periods of time utilizing the max-
imum flow rate attainable and a transit dose in the irradiation field which is
to be determined by further study. (See later) The patients will receive heparin
infusion into the blood flowing out of the body and protamine to neutralize the
Rggggﬁg éﬁyt%ﬁelgg%gzt?ég%gbn(s) are to be performed on human %ﬂ‘?ﬁatffparate sheet)

Application of therapy in human disease,

Type of patient in which the study is to be done (including approximate number

of subjects, if known; special restrictions or requirements; method of obtain-

ing consent; etc,):

The initial patient in each disease state will be evaluated before the
second patient is studied. If results are encouraging, a sufficient number will be
evaluated to see if this mode of therapy should commence earlier than presently
established therapy. The situation will be explained to patients and relatives
by Dr. Cronkite and/or Dr. Schiffer and only those patients will be studied who
agree to the procedure. '

1119832
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G. 1, Are drugs not in.§£é U, S. Pharmacopoeia (USP) or(;ge NNR being used or con- N
templated for use? Yes_ No X _
2. Is an unusual use of a drug(s) accépted by the USP or NNR contemplated? (An
example would be the use of an accepted drug in dosages far exceeding the
recommended limits or for purposes distinctly different from the usual indi-
cations cited.) Yes X No
3. Are any bioiogical.products to be administered that do not bear on their con-
tainers or labels notation of approvél by the Biological Control Division of
the National Institutes of Health? o © Yes___No X _
4, Is external or internal radiation other .than accepted diagnostic or thera-
peutic procedures to be administered? Yes_j&_No____
5. Are any (other) unusual procedures being performed or proposed which in your
judgmenﬁ may entail a special hazard - particularly a hazard above and beyond
any imposed by accepted dlagnostlc and therapeutlc measures. for that patient?
YesX No
6. Are any radidisotOpes to be administered to human beings? 'Yesji;_Nq____
a., If yes, are the radioisotopes to be used solely within the limits of pro-
cedures, specifically described in the USP? o Yés_j&_Nq____

Describe the radioisotopic preparation(s):

b. Or ére thé_radioisotopes to be used only in accordance with a project
previously approved by the former Radioisotope Committee of this
Department? ’ : : " Yes X No

Note the project number: - 0 =

N

IF ANY OF QUESTIONS 1 THROUGH 5 AﬁE ANSWERED AFFIRMATIVELY, a detailed énalysis
-of the potential hazards must be appended, including peftinent bibliographic cita-
tions and other relevant information, |
IF QUESTION 6 IS ANSWERED AFFIRMATIVELY, a completed sﬁpplementary form for
Radioisotope Administration to Human Beings must be appended., However, this form
need not be filed provided that question 6a or 6b is also answered affirmatively. A
separate form must be submitted for each radioisotopic sp‘ééji\j? be administered.

ponsorlng Phy51c1an
ene P,
Committee on Clinical Investigations and $Z£§£§L26 -€ /Q/AD

Uses of Radioisotopes f er,
Approval recommended e Date L//pZ)/bff
77"

Disapproval Date

NW JUN 29 1981

V. P. Bond M. D.
Chairman, Med1ca1 Department

1119833 | 6/25/63
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D. Brief description of study continued:

The amounts of heparin and protamine will exceed the amounts ordinarily
used for anticoagulation but will be similar to that used in established renal

hemodialysis.

Hemorrhage should be minimized since protamine will be metered in to
neutralize the effects of heparin within the body,

The hazard (and obviously there is some) can not be quantitated. How-
ever, the establishment of an A-V shunt in older individuals with impaired
myocardium or in L.E. myocarditis might precipitate congestive heart failure.
These are hazards that are present and must be accepted if one is to pursue
the possible effectiveness of the procedure in the selected human diseases
noted,

Lajtha ( *) has performed extracorporeal irradiation of the blood on
two leukemic patients without reported harmful effects.

In cows after a mean red cell dose of greater than 200,000 rads hem-
olysis commences when the transit dose is 450-900 rads. Accordingly, the
transit dose will be kept as low as possible in the first rums, and blood
and urine will be continuously monitored for hemoglobinemia, and hemoglobinuria.

Further Patient Safeguards:

1. Adequate supplies of fresh blood will be made available through
previously contacted donors.

2. Multichannel monitoring of vital signs, electrocardiogram, tempera-
ture, blood plasma etc., will be maintained.

3. Cardiac Pacemaker and defibrillator will continuously be available,

4, The operative procedure will be performed in the operating room and
the patient will be transferred to one of the isolation rooms on Pavillion III,
The Co%0 irradiator will be installed, for the time of the procedure, in the
central room of the isolation quarters.

5. Multiple blood volumes will be performed using Volemetron  tech-
niques to monitor the procedure. + +

6. Blood chemistries, especially K, BUN, Na , and uric acid and blood
pH, will be done frequently.

7. Evaluation of the effectiveness of the procedure will be performed
by the investigators and an impartial clinical investigator. Orggn,size,
node size, white blood cell count, clinical symptoms, bone marrow, weight
will be evaluated.

Reprints attached,

Extracorporeal Irradiation I, II, III.
Extracorporeal Irradiation of Blood: Calculations of the Radiation Dose.
Lymphocyte Production Measured by Extracorporeal Irradiation, Cannulation and
Labeling Techniques.
The Combined Application of Lymph Duct Drainage and Extracorporeal Irradia-
tion of the Blood in the Study of Lymphopoiesis.
#* Extracorporeal Irradiation of the Blood. A Possible Therapeutic Measure.

1179834
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SUPPLEMENTARY FORM FOR RADIOISOTOPE
ADMINISTRATION TO HUMAN BEINGS

Radioisotope

1.

2.

S 2 14
Species: (Radioisotope or labeled compound, eg. Na 4C1 or 1-C" - glucose)

Only those studied
Physical characteristics: (Physical half-life; decay scheme (or type,

energy and relative frequency of major emissions)
Source: (BNL reactor, cyclotron, hot lab.), commercial supplier, etc.)
Preparation: (Target material, quantity, special problems)
Specific activity and isotopic purity of administered material:

Radioassay and calibration procedures: (Include validation to be

performed at BNL prior to use)
Vehicle and route of administration:

Procedures for control of sterility and pyrogenicity: (Or note that

commercially supplied isotopes are certified as ready for administration
to human beings.) All equipment will be sterile and pyrogen free

(30% Hp0p) washed with sterile, pyrogen free water, dried and finally

sterilized with ethylene dioxide. All drugs are USP,
Extraneous effects, if pertinent: (Such as pharmacological or toxic

actions of the parent compound or vehicle, etc.) None

Radiation Dosage

1.

2-

Biological half-1life or half-lives, including slow components:
None
Organ, cellular, or subcellular localization: (Should account for the
effects of special drugs or agents on altering Ehe natural distribution
of the radioisotope)
a. Critical or '"'target' organ(s): NA

b. Gonadal exposure:?

1179833
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: 3%/71
TO: ))/\— C’A.«: '}’,/,LZ’
FROM: R.B. Aronson, Ph.D,.

SUBJECT: CIRC Propocsal //f/

In compliance with recent FDA and HEW notices requirgrdg periodic reviews of

clinical research projects, your CIRC proposal, number /2 is scheduled for review

soon. Please indicate at the bottom of the page if this proposal should be con-
tinuing or placed on the inactive list.
/0/;739

/ is proposal was last reviewed and approved by the Committee on
Do you wish to make any substantive changes in your proposal?

19

res
Have you noticed any adverse effects during the experimental program which have

not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects.

Approximately how many patients have been submitted to the experimental regime
since the last approval?

The Sponsoring Physician on this proposal is . Has
there been a change of Spounscring Physician or Responsible Investigators?

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and

attach,

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date.

Please add any additional information which may be of use to the Committee in
its diliberations. Include a copy of the Patient Consent Form now in use for this

study.

CIRC PROPOSAL NUMBER IS: Continuing

Inactive

Signed
Date

Please return this completed form to Dr. R.B. Aronson as soon as possible,

111983b
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The Committee on Clinical Investigations and Uses of Radioisotopes

hereby approves the program with the following title:

Addendum to Extracorporeal Irradiation of Blood,

CIRC # 18 has been assigned to this program.

TPalis, 7?7<45%zuau<d

Walton W, Shreeve, M.D,, Ph.D., Chairman

Eugene P, Cronkite, M.D,

AYY

Lewd# M, Schiffer, M.D,

%,4 K Ve (et

Melvin H. Van Woert, M.D,

/W

s ” Robertson, M.D., Ph.D. (ex off1c1o)

Date October 28, 1964

Place Medical Research Center
Brookhaven National Laboratory
Upton, New York

11719831
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Addendum to Clinical Investigative Program for Extracorporeal Irradiation of Blood.

(Circ #/ 5)

1, In view of the lack of adequate therapeutic measures now available
for these disease states, and because ECI potentially is useful in their treat-
ment, Xt is proposed that patients with subacute and acute granulocytic leu-
kemia and monocytic leukemia be admitted to the initial study group, The
initial study group of patients includes those with chronic lymphocytic leukemia

and acute lymphoblastic leukemia,

1119838



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: ‘/3/7‘7’
o, D LI
FROM: R.B. Aronson, Ph.D.

SUBJECT: CIRC Propcsal /Q(/?

In compliance with recent FDA and HEW notices requiripg periodic reviews of
clinical research projects, your CIRC proposal, number c!’ is scheduled for review
soon. Please indicate at the bottom of the page if this proposal should be con-

tinuing or placed on the inactive list.

. is proposal was last reviewed and approved by the Committee on /)izéi
19 2

Do you wish to make any substantive changes in your proposal?

Have you noticed any adverse effects during the experimental program which have
not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects.

Approximately how many patients have been submitted to the experimental regime
_since the last approval?

Has

The Sponsoring Physician on this proposal is
there been a change of Sponsering Physician or Responsible Investigators?

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and

attach.

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date,

Please add any additional information which may be of use to the Committee in
its diliberations, Include a copy of the Patient Consent Form now in use for this

study.

CIRC PROPOSAL NUMBER IS: Continuing

Inactive

Signed
Date

Please return this completed form to Dr. R.B. Aronson as soon as possible,

1114839
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December 15, 1964
Dr, W. Shreeve

Ann Kirkpatrick

CIRC Proposals

Dr. Bond has today approved the Addendum and Revision to
CIRC #18, Extracorporeal Irradiation of the Blood, A copy has been

forwarded to the sponsoring physician, Dr. E. P, Cronkite,

ajk

1119840



Q Jice ‘o

The Committee on Clinical Investigations and Uses of Radioisotopes

hereby approves the program with the following title:

Extracorporeal Irradiation of the Blood, Addendum and Revision to

CIRC # 18a has been assigned to this program.

Date

.535k2§5$§3”<244%§;?0e,

Walton W, Shreeve, M,D., Ph.D., Chairman

2P Gkt
Eu%izﬁ:ﬁ Cronkite, M,D,
bé¥2¢049 ‘/Si’—>

Pokagroseaelraw, M.D,
Lewis Schlffer,

/z’é;vVZV/éZ;V“

Melvin H, Van Woert,

ﬁ»&. I~

December 1, 1964

Jaf;§/s Robertson, M.D., Ph.D. (ex officio)

Place

11984

Medical Research Center

Brookhaven National Laboratory

Upton, New York



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: 30 November 1964

TO: V. P. Bond, via Chairman of Committee
on Clinical Invest., & Isotopes
FROM: E. P. Cronkite

SUBJECT: Addendum and Revision to Clinical Res.

Program Entitled: Extracorporeal Irradiation of the Blood (E.C.I.)

1. In the approved project we are authorized to treat patients with leukemia
who have not responded to established therapy.

2, In this addendum and revision we are requesting that we be authorized to
treat by E.C.I. untreated acute and chronic lymphocytic leukemia of the adult
that has reached the stage that necessitates treatment, Rationale follows:

a. Acute lymphocytic leukemia of the adult responds poorly and for short
periods of time to chemotherapy. Chemotherapy frequently eradicates normal
hemopoiesis and the patient dies from the sequelae of marrow aplasia. E.C.I.
of the blood has been done on one patient with acute lymphocytic leukemia by
Thomas. A short remission was obtained. We have placed A-V shunts in three
patients now. There have been no side effects and E.C.I. has been carried out
for over two weeks in two patients with acute myelocytic leukemia. There has
been minor favorable effect on the course of the disease (blast count lower,

- neutrophils up somewhat). No undesirable effects of the shunt or E.C.I. have

been observed., It is believed that we will learn a substantial amount from the
study of untreated acute lymphocytic leukemia of the adult, E.C.I. may have
some therapeutic value, If, over a 2-4 week period there is no benefit, shunts
will be removed and orthodox therapy instituted.

b. Chronic lymphocytic leukemia appears to be a disease in which a
slowly enlarging mass of longer-lived lymphocytes encroaches upon the marrow
and the lymphoreticular system., For years no therapy is needed, The indications
for therapy are combinations of anemia, thrombopenia, granulopenia and organo-
megaly. Accepted therapy today is a combination of local and generalized therapy
with radiation or alkylating agents, blood transfusions prn and corticosteroids
at various stages, e.g. hemolytic phase., Striking benefits accrue to the patient
for various periods. However, all patients, if they live long enough, suffer
irreversible suppression of normal hemopoiesis and frequently die from sequelae
of marrow aplasia., The disease in which E.C.I. may be of most benefit is
chronic lymphocytic leukemia that is in need of therapy, If the leukemic cells
are long-lived, as our thymidine and cygtidine studies indicate, it should be
possible to deplete the body of the parasitic lymphocytes by killing them with
repetitive sessions of E,C.I. for days or weeks. If such happens and the
growth pattern of the leukemic lymphocytes is not accelerated, a remission
should be induced until the mass of leukemic cells is repleted. Upon depletion

(119842



V. P, Bond, M. D, 30 November 1964

of leukemic cells (subsidence of splenomegaly, adenopathy, lymphocytosis, etc.),

anemia, thrombopenia and well-being should improve. The AV shunt would be
removed and the patient observed. Experience with remal hemodialysis has
shown that AV shunts can be replaced many times; thus E.C.I. can be repeated
often, hopefully staving off the institution of generalized chemotherapy or
radiotherapy with its deleterious effects, We are confident that there is
little hazard to E.C.I. with the exception of that associated with any minor
surgical operation in potentially thrombopenic individuals, If a trial period
of E.C.I. of 2-4 weeks does not induce clearcut favorable signs, it will be
terminated and orthodox therapy started,

3. 1In view of the preceding rationale, it is specifically requested that
we be authorized to commence study and therapy by E.C.I, of adult patients
with acute lymphocytic leukemia and chronic lymphocytic elukemia that may

need therapy.

Committee on Clinical Investigations and
Uses of Radioisotopes

Approval recommended v Date )l,lljigﬂ
7

Disapproval - Date —

v @% 215 1964

V. P, Bong4
Chairman, Me 1cal Department

11719843



The Committee on Clinical Investipations and Uses nf Radioisotope:

v
)

hereby approves the program with the following title:

Extracorporeal Irradiation of the Blood, Addendum and Revision

to

CIRC # 18a~ has been assigned to this program,

Date

December 1, 1964

3 g7
%ﬁ/)‘, '/‘,//'/./{/)-,:.?/1_,.-

Walton W. Shrecve, M.D,, Ph.D.,

Chai rman

7 an]
7 :

5
/ / A
;%%rux/ 7 “4Lra4444/1f?

Eugenc P, Cronkite, M.D.
/ TN

%(” Lo /§ZL?’%(1\\

HRUCU S RERE M. D,
Lewis Schiffler,

ty

R N AV i

Melvin ., Van Weert, M.D.

Place

1119844

Medical Rescarch Center

Brookhaven National Laboratory

Upton,

New York
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: 30 November 1964

TO: V. P, Bond, via Chairman of Committece
on Clinical Invest, & Isotopes
FROM: E. P. Cronkite

SUBJECT: Addendum and Revision to Clinical Res.

Program Entitled: Extracorporeal Irradiation of the Blood (E.C,I.) .
1. In the approved project we are authorized to treat patients with leukemia
who have not rcsponded to established therapy.

2. In this addendum and revision we arce requesting that we be authorized to
treat by E.C,I. untrcated acute and chronic lymphocytic leukemia of the adult
that has rcached the stage that necessitates treatment, Rationale follows:

a. Acute lymphocytic leukemia of the adult responds poorly and for short
periods of time Lo chemotherapy. Chemotherapy frequently cradicates normal
hemopoiesis and the patient dies from the scquelae of marrow aplasia. E.C.I.
of the blood has been done on one patient with acute lymphoeytic leukemia by
Thomias., A short remission was obtained. We have placed A-V shunts in three
patients now., Therce have been no stde effects and E.C,I. has heen carricd out
for over two wecks in two patients with acute myclocytic leukemia. There has
been minovr favorable cffcect on the course of the disecase (blast count lower,
ncutrophils up somewhat)., No undesirable ¢lfects of the shunt or E.C.I. have
been obscrved, Tt is belicved that we will lecarn a substantial amount from the
study of untreated acute lymphocytic lcukemia of the adult., LE.C.I. may have
some therapeutic value. 1L, over a 2-4 week period there is mo benefit, shunts
will fe removed and orthodox therapy instituted. '

b, Chronic lymphocytic lecukemia appears to be a discase in which a
slowly enlarging mass of longer-lived lymphocytes encroaches'upon the marrow
and the lymphoreticular system., TFor years no therapy is nceded., The indications
for therapy are combinations of ancmia, thrombopenia, granulopenia and organo-
megaly. Accepted therapy today is a combination of local and generalized therapy
with radiation or alkylating agents, blood transfusions prn and corticostcroids
at various stages, c.g. hemolytic phase. Striking benefits accrue to the patient

for various periods. lowever, all patients, 1if they live long cnough, suffer
irreversible suppression of normal hemopoicesis and frequently die from scquelac
of marrow aplasia, ‘The discasce in which E.C.I. may bc of most bendfit is

chronic lymphocytic leukemia that is in nceed of therapy. I the leukemic cells
arc long-lived, as our thymidine and cygtidinc studies indicate, it should be
possible to deplete the body of the parasitic lymphocytes by\killing them with
repetitive sessions of E.C.I. for days or weeks. If such happens and the
growth pattern of the leukemic lymphocytes is not accelerated, a remission
should be induced until the mass of leukemic cells is repleted. Upon depletion

119845
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V. P. Bond, M, D, . 30 November 1964

of leukemic cells (subsidence of splenomegaly, adenopathy, lymphocytosis, etc,),
anemia, thrombopenia and well-being should improve. The AV shunt would be
removed and the patient observed. Experience with renal hemodialysis has
shown that AV shunts can be replaced many times; thus E.C.I., can be repcated
often, hopcfully staving off the institution of generalized chemotherapy or
radiotherapy with its deletcrious effects, We arc confident that there is
little hazard to E.C,I, with the exception of that associated with any minor
surgical operation in potentially thrombopenic individuals, If a trial period
of E.C.I. of 2-4 weeks does not inducc clearcut favorable signs, it will be
terminated and orthodox therapy started,
L7

3. In view of the preceding rationale, it is specifically requested that
we be authorized to conmence study and therapy by E.C.I. of adult patients
with acute lymphocyti¢ lcukemia and chronic lymphocytic elukemia that may

necd therapy.

Committee on Clinical Investigations and
Uses of Radioisotopes

. |
Approval recommended w’ . Date ;)J; Ji- ¢
M T

- Disapproval - Date.  — s

f»” 5 y%l IR
“Bond,/ M.D.
Chalrman, Medical Department

[11984b
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: %/77/

<LA! /<L/5J/é;122j

o’

TO:

FROM: R.B. Aronson, Ph.D,

SUBJECT: CIRC Proposal ,/j<C§

In compliance with recent FDA and HEW notices requiripg periodic reviews of
clinical research projects, your CIRC proposal, number /?Z%is scheduled for review
soon, Please indicate at the bottom of the page if this proposal should be con-
tinuing or placed on the inactive list.
—
This proposal was last reviewed and approved by the Committee on 22
19,45 . Do you wish to make any substantive changes in your proposal?

Have you noticed any adverse effects during the experimental program which have
not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects,

Approximately how many patients have been submitted to the experimental regime
since the last approval?

The Sponsoring Physician on this proposal is Has

there been a change of Sponscring Physician or Responsible Investigators?

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and

attach.

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date.

Please add any additional information which may be of use to the Committee in
its diliberations. 1Include a copy of the Patient Consent Form now in use for this

study.

CIRC PROPOSAL NUMBER IS: Continuing

Inactive

Signed
Date

Please return this completed form to Dr. R.B. Aronson as soon as possible.
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The Committee on Clinical Investigations and Uses of Radioisotopes

hereby approves the program with the following title:

Addendum II to Clinical Investigation Program for Extra-
corporeal Irradiation of Blood,

CIRC # 18(b) has been assigned to this program.

D7t 7 Freve

Walton W, Shreeve, M,D,, Ph.D

Z ) fend A

Eugene P, Cronkite, M.D,

&4§211M552§zg 0.

BokarroSetrrokuwkx X, fewis M, Schiffer, M.D.

., Chairman

bl S, //Mv‘

Me1v1n H. Van WOert

(ift?ﬂés S. Robertson, M.D., Ph.D. (ex officio)

Date February 25, 1965

Place Medical Research Center

Brookhaven National Laboratory
Upton, New York



(y. Rec'd 2/11(;5 Initial Approval: !E

V.P. Bond, M.D., Chairman
Clinical Investigation Cemmittee #18(1p)

Addendum IT to Clinical Investigation Program for Extracorporeal Ir-
radiation of Blood.

Animal studies by Dr. Cronkite and his group indicate that skin
homograft rejection is delayed by extracorporeal irradiation of blood,
We intend to take advantage of this delay in rejection by "conditioning"
patients with ECI prior to kidney homotransplantation. Kidney homotrans-
plantation will not be performed in this institution., Dr. John Merrill
of Peter Bent Brigham Hospital, Boston, Massachusetts has agreed to
send us patients, with A-V shunts already in place, on whom. we will
do the ECI. They will return to Boston, receive their tramsplant,
and perhapsvreturn at intervals for further ECI. These patients
will have no renal function and extrarenal dialysis will be necessary
to support life before transplantation. The dialysis will be performed
in Boston. In addition to the information obtained from the homotrans-

plantation experiments, valuable hematologic data on the effects of

A/

v
Lewis M. Schiffer, éi

ECI in non-leukemic individuals will be obtained.

Committee on Clinical Investigations and Uses of

Radioisotopes
Approval recommended XX Date 2/25/65
Disapproval Date -

aw 2/1/65
\/PM

V. P. Bond, M,D. Chairman, Medical Dept,

1119849



BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
DATE: J%/7 .
TO: /:/,}1 /// s /A,/,é’

FROM: R.B. Aronson, Ph.D.
!
SUBJECT: CIRC Propcsal_/5X'C

In compliance with recent FDA and HEW notices requiring periodic reviews of
clinical research projects, your CIRC proposal, number /#{’is scheduled for review
soon. Please indicate at the bottom of the page if this proposal should be con-
tinuing or placed on the inactive list.

This proposal was last reviewed and approved by the Committee on 77/4)?
19 é £, Do you wish to make any substantive changes in your proposal?

Have you noticed any adverse effects during the experimental program which have
not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects,

Approximately how many patients have been submitted to the experimental regime
since the last approval?

The Sponsoring Physician on this proposal is . Has
there been a change of Sponscring Physician or Responsible Investigators?

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and
attach,

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date.

Please add any additional information which may be of use to the Committee in
its diliberations. Include a copy of the Patient Consent Form now in use for this

study.

CIRC PROPOSAL NUMBER IS: Continuing

Inactive

Signed
Date

ease return this completed form to Dr. R.B. Aronson as soon as possible.
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The Committee on Clinical Investigations and Use of Radioisotopes

hereby approves the program with the following title:

"ADDENDUM III to EXTRACORPOREAL IRRADIATION OF THE BLOOD

cIRC # 18(c) has been assigned to this program.

George C, Cotzias, M.D., Chairman

l/-" M .

Lewis M, Schiffer, M.DJ |

Knud N, Knudsen, M,D,

m W%&%lf -'"y?L’T/‘v\C, C['I‘L.v.mdw)

Walton W, Shreeve, M,D,, Ph.D. (exX officio)

Date: JUL 2 9 1965

Place: Medical Research Center
Brookhaven National Laboratory
Upton, New York
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12 July 1965
Dr. L. M. Schiffer

Received 7/14/65 .Initial Approval:
CIRC 18(c) ’

74 V.P, Bond, M.D.,
Chairman

III Addendum to Extracorporeal Irradiation of the Blood (Protocol CIRC #18.)

Two drugs are to be used in conjunction with these studies that
have not yet been officially approved by the FDA. Both drugs have
extensive backgrounds in animal and human use and their dosage, ther-
apeutic index and side effects are known. The appropriate FDA forms
for investigation of new drugs have been filed.

Amphotericin B (Fungizone, E. R. Squibb) supplied as a troche
in 10 mgm tablets is to be used as an antimycotic agent, Better
results have been obtained with this drug than with Nystatin (Mycostatin,
E. R. Squibb). Side effects are negligible, the drug being non-absorbable.

Dosage is 3 to 4 troches daily,

Approval recommended “ Date 457/;/44 _

Disapproval Date

/Y B

V. P. Bond, M.T., Chairman, Medical Department

(1149852
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12 July 1965
Dr. L. M. Schiffer j%;

Azathioprine (Imuran, Burroughs Wellcome and Company) is a thio-
purine analogue designed to be an immunosuppressive and antineoplastic -
agent. It is also known as B.W. 57-322 and 6-(l-methyl -4 nitro -5
imidozolyl) thiopurine., For leukemic patients the effectiveness of
Imuran is similar to that of 6-mercaptopurine to which it partially
degrades. For suppression of the immune response it has a higher
therapeutic index than 6-MP. It is planned to use this drug in accor-
dance with the protocol involving the renal homotransplant patients.
The same dosage schedule that is instituted by Dr. Merrill in Boston
will be followed at Brookhaven. This amounts to 1-4 mgm/kg body weight,
orally daily. Hematologic, hepatic and renal function will be followed

closely.
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM
e o

TO: ‘ 4 {//,/,oé

FROM: R.B. Aronson, Ph.D,

SUBJECT: CIRC Propcsal / §>£)

In compliance with recent FDA and HEW notices requiring periodic reviews of
clinical research projects, your CIRC proposal, number £ 1/)is scheduled for review
soon. Please indicate at the bottom of the page if this proposal should be con-
tinuing or placed on the inactive list.

This proposal was last reviewed and approved by the Committee on__ / 23
19 é? . Do you wish to make any substantive changes in your proposal? "

Have you noticed any adverse effects during the experimental program which have
not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects.

Approximately how many patients have been submitted to the exper1menta1 regime
since the last approval?

The Sponsoring Physician on this proposal is . Has
there been a change of. Sponscring Physician or Responsible Investigators?

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and

attach,

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date,

Please add any additional information which may be of use to the Committee in
its diliberations. Include a copy of the Patient Consent Form now in use for this

study,

CIRC PROPOSAL NUMBER IS: Continuing

Inactive

Signed
Date

Please return this completed form to Dr. R,B. Aronson as soon as possible,

1 171G83Y
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The Committee on Clinical Investigations and Use of Radioisotopes
hereby approves the program with the following title:

EXTRACORPOREAL IRRADIATION OF THE BLOOD (ECIB)

CIRC # 18 d has been assigned to this program.

: I
Q,w\;g‘ggc_._@%ga/) .
Geo!geyc. Ccftzias, M.D. Chateman

Harold Atkins, M.D.

M%

Donald C. Borg, M.D.

e, ‘N T A2

“Horton A. Johngon, M.D.

‘Date: (}fmw-—r«w] X3, 1969 Committee on Clinical Investigations
J J o and Uses of Radiosotopes .
Place: Medical Research Center 1/2> /69
A 1 ded Dat
Brookhaven National Laboratory pproval Recommende V/ are 1/ //
Upton, New York 11973 Disapproval Date

s Qe 27, /5¢5

E.P. Cronkite, M.D. Datel”
Chairman, Medical Department
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BROOKHAVEN NATIONAL LABORATORY

MEMORANDUM

DATE: January 23, 1969

TO: Dpr, Eugene P. Cronkite

FROM: (¢linical Investigation Committee
G. C. Cotzias, Chairman

Addendum and revision to % Lcc—“

CIRC #18 - ECIB

SUBJECT:

Tne Committee on Clinical Investigations and Isotopes
unanimously approves this modification of proposal CIRC #18.,
Questions pertaining to technical problems have been satisfactorily
answered by Drs, Chanana and Rai, There is sufficient evidence
in humans and animals to indicate that the proposal is safe. We
are unanimously agreed on the high scientific and clinical merits

of this revision.

cc: Dr. A, Chanana
Dr, K. Rai
Dr. H. L. Atkins
Dr. D. C. Borg
Dr. H, A. Johnson
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(:“ CIRC # 18(d)
o 1-10-69

BROOKHAVEN NATIONAL LABORATORY E.P. Cronkite, M.D.
Chairman

-

MEMORANDUM

DATE : 8§ January 1969
Dr. E.P. Cronkite, through the Committee

TO: on Clinical Investigations and Isotopes

Hekss, ve B0
FROM: Dr . RE&i, Dr.: g Chanana

SUBJECT: ADDENDUM AND REVISION TO
CIRC #18 - ECIB

PROGRAM ENTITLED: Extracorporeal irradiation of the blood (ECIB).

In this addendum and revision we request authorization to treat patients

with chronic lymphocytic leukemia (CLL) in the early stage of the disease by:
A, ECIB

B. Extracorporeal irradiation of lymph (ECIL) and thoracic duct

drainage of lymphocytes.

SPONSORING PHYSICIANS: Dr. K.R. Rai, Dr. A.D. Chanana

RESPONSIBLE INVESTIGATORS: Dr. K.R. Rai, Dr. A.D. Chanana, Dr. G.P. Tauro,
Dr. E.P. Cronkite

REVIEW OF STATUS OF CIRC #18 AND ADDENDA:

CIRC #18, as approved originally in April 1964 (with Dr. E.P. Cronkite and
Dr. L.M. Schiffer as sponsoring physicians), authorized the application of
ECIB in the treatment of autoimmune diseases, lymphoma and leukemia (except
granulocytic) that did not respond satisfactorily to the established therapy.
It was stipulated in the protocol that if the results warranted, at a later
stage in the development of the procedures, patients may be treated in the

earlier phases of their disease states.

In October 1964 an addendum was approved (sponsored by Dr. Schiffer) to
permit treatment of sub-acute and acute granulocytic leukemia and monocytic

leukemia by ECIB.

11198351



8 January 1969 L k,
Memorandum to Dr. E.P. Cronkite et al.
Subject: ADDENDUM AND REVISION TO CIRC #18 - ECIB

-2-

In December 1964 an addendum and revision (18a) (sponsored by Dr. Cronkite)
was approved to authorize treatment of untreated acute and chronic lymphocytic

leukemia in adults who had reached the stage that necessitates treatment.

Addenda 18(b) and (c¢) concern ECIB in kidney transplantation and in
conjunction with drugs (Amphotericin B and Imuran) which, at that time, were
J g p

not approved by U.S.F.D.A, , and these addenda are mnot relevant to our present

proposal.

RATIONALE FOR THE PROPOSED ADDENDUM AND REVISION:

In the intervening period since approval of CIRC #18, extensive experience
has been gained with regard to the use of ECIB in the therapy of CLL at a
stage in the disease when treatment was warranted. The results of this trial
of therapy have been encouraging, and have been submitted for publication by
Schiffer et al.1 (preprint attached). A reprint of our recently published
report on the experience with arteriovenous shunts in leukemic patients is

also attached.2

Keeping in mind the nature of the disease (CLL), as outlined in CIRC #18a
(Dr. Cronkite's memo of 30 November 1964, paragraph 2b), it would now seem
appropriate to investigate the treatment of CLL by depletion of body of the
leukemic lymphocytes at an early stage of the disease. The aim would be to

reduce the mass of the leukemic cells in order to delay the onset of symptoms.

The lymphocytes in the peripheral blood originate in the lymph nodes,
bone marrow, spleen and probably in the thymus, and it has been shown that
there is a recirculating population of lymphocytes moving from the peripheral
blood to the 1lymph nodes,3 re-entry to the peripheral blood being via the
thoracic duct lymph. This recirculation has been shown to occur in hematologic-

ally normal man,4 and in the presence of CLL.5

Lymphocytopenia has been produced in CLL by ECIB by our group1 and by
others.6’7 As the blood lymphocyte count falls during ECIB, there is usually
an accompanying reduction in the size of the enlarged lymph nodes and spleen,

as evidenced by a node biopsy or lymphangiogram and in vivo scans of spleen.
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8 January 1969 K@ (;r
Memorandum to Dr. E.P. Cronkite et al.

Subject: ADDENDUM AND REVISION TO CIRC #18 - ECIB
-3-

Our group has also gained much experience in the technique and maintenance
of thoracic duct cannulation in cattle since the original report.
Subsequently, detailed techniques of such cannulations in human beings have
9,10

also been reported by several workers. A profound fall in the output of

lymphocytes in the thoracic duct lymph and in the blood lymphocyte count is
11-13
achieved by extracorporeal irradiation of lymph (ECIL) as reported by us

14-1
and by continuous drainage of thoracic duct lymph. 7

It is therefore proposed to couple thoracic duct cannulation with ECIB
in order to deplete the body, as far as possible, of the pool of mobilizable
lymphocytes. The procedures proposed to be employed would be: (1) Extra-
corporeal irradiation of the lymph, or (2) continuous centrifugation of the
thoracic duct lymph. In either case, the lymph would be returned to the
patient. The technique which would be used for the thoracic duct cannulation

would be identical with that proposed in CIRC #2(b) (copy attached).

The method of irradiating the thoracic duct lymph would be identical to
that used for ECIB, with the exception that the period for irradiation would
not be limited by harmful effects to the red cells and could be extended up
to 24 hours per day, and that a completely closed system will be employed.
Continuous centrifugation of lymph is now being successfully carried out in
animals by our group, and it is proposed to use this technique to deplete the
lymph of lymphocytes in human CLL. This method is preferred because cell-free
lymph is returned to the patient, thereby preventing any disturbance in the

physiology of fluid, electrolytes and proteins, etc.

Associated with the above study, it is proposed to gain information
regarding the cell pool size, proliferation rate and mobilization, using

techniques of cell labeling, as detailed in CIRC #2 (copy attached).
In view of the preceding rationale, it is requested that we be

authorized to commence study and therapy of patients with early CLL, using a

combination of ECIB and thoracic duct lymph irradiation or centrifugation.
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> 8 January 1969 (’
Memorandum to Dr. EYr'. Cronkite et al.
Subject: ADDENDUM AND REVISION TO CIRC #18 - ECIB

.

PATIENT CONSENT:

A1l procedures to be carried out, plus all foreseeable complications
and dangers, will be explained to the patient on at least two separate
occasions by one of the responsiﬁle investigators. The next of kin will
also have the procedures explained. Having been given an adequate opportunity
to question the investigators, if the patient and concerned next of kin
are agreeable for the procedures to be carried out, a permission form will

be given to the patient for his study and signature.

At no time will any pressure be put on the patient, and no guarantees
will be given to the patient. Circumstances arising during the course of
investigation may cause alteration of the proposed study if deemed necessary

in the interest of the patient.

The individual patient's own welfare will be of paramount consideration

at all times.
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BROOKHAVEN NATIONAL LABORATORY

"MEMORANDUM
DATE: J&hul //;} ’/7/

o: D AD Uhtszs

FROM: R.B. Aronson, Ph.D,
SUBJECT: CIRC Propcsal | B E

In compliance with recent FDA and HEW notices requiring periodic reviews of
clinical research projects, your CIRC proposal, number ([§E is scheduled for review
soon., Please indicate at the bottom of the page if this proposal should be con-
tinuing or placed on the inactive list,

ThlS proposal was last reviewed and approved by the Committee on /4/%? L 2D,
19 Do you wish to make any substantive changes in your proposal? NO
y

Have you noticed any adverse effects during the experimental program which have
not already been reported to the Department Chairman's Office? . Please in-
clude the nature and frequency of such effects

LUM /hm 0&,144,9 w' jwaj e Aual MM’ W
‘fLL [ e T Mesels 0 brootc Wosfo 122

_ Approx1mate1y how many patients have been submitted to the experimental regime
since the last approval? fJOIJE

The Sponsoring Physician on this proposal is Clkibhﬁuuk‘% vah}<ftff‘ . Has

there been a change of Sponscring Physician or Responsible Investigators? N O

If you have obtained IND numbers from the FDA in connection with this proposal
please list on a separate sheet the compounds and corresponding IND numbers, and

attach.

Please attach to this sheet copies of any reports submitted to the FDA, HEW, or
other Granting Agency (in connection with this proposal and the IND numbers given
above), since the last CIRC approval date.

Please add any additional information which may be of use to the Committee in
its diliberations. 1Include a copy of the Patient Consent Form now in use for this

study. o
CIRC PROPOSAL NUMBER I‘Zt IS: Continuing \/
Inactive
Signed ! Dz-«‘ \)W—k, Dl‘,:[e'el'7/

Please return this completed form to Dr. R.B. Aronson as soon as possible.
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BROOKHAVEN NATIONAL LABORATORY

£

MEMORANDUM
DATE: 31 March 1971

TO: Chairman, Clinical Investigation &
Uses of Radioisotopes Committee

FROM:
A. D. Chanana, M.D. /ﬁ?a,//’

SUBJECT: (IRC # 18E ANNUAL REVIEW

At this time I have no change to report with regard to

the proposal as originally submitted, and accepted as

CIRC # 18E.

ADC:mas
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The Committee on Clinical Investigations and Use of Radioisotopes

hereby approves the program with the following title:

Pre & Post Transplant ECIB on patients from the Meadowbrook Hospital

CIRC # 18 (e) has been assigned to this program.

Ateg
Hafold Atkins, M,D,, Chairman

Donald C. Borg, M.D.-

AW el

Stanton Cohn, Ph.D,

F AL

Horfon A. Johnsop/, M.D.

Y/ R

ant1 Rai,

Date: ijALQ/}ﬁl Committee on Clinical Investigations
and Uses of Radioisotopes

Place: Medical Research Center

Brookhaven National Laboratory Approval Recommended P DateVVQQ/eb
Upton, New York 11973 '

Disapproval Date

A 7&4”\/[47[\ | | Datey//)j/f)@

E.P. Cronkite, D.
Chairman, Med1ca1 Department
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{
Committee on Clinical Investigations and Use of Radioisotopes
Meeting of April 20, 1970

Present: Drs, Cohn, Borg, Rai, Johnson and Atkins

The following proposals were acted upon:

a)

b)

/bn

cce

CIRC 18(e) - Pre & Post Transplant ECIB on patients from Meadowbrook
Hospital., There is no change in the proposal as originally stated and
the purpose of submission was to bring the committee records up-to-date
with information obtained to date, There was unanimous approval,

CIRC 53 - Studies of fat Cellularity and Lean Body Mass in Grossly Obese
Children. This was approved with minimal discussion, No irradiation or
administration of drugs is contemplated.

CIRC 54 - In vivo activation analysis of patient with severe Cushing's
Disease. This proposal is for one patient only, a 15 year old boy.

The proposal was approved with the proviso that the form be amended to
state, in effect, that radiation exposure from the activation will be
minor compared to other irradiation the patient will receive during his
workup for his disease., Periodic examinations of the lens of the eye

was recommended,

Respectfully submiffte
a%éf ﬁ%%~~
M. D,

old L. Atkins,

Committee Members
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(. (_ cIRC #18 (e)

" 4-13-70 .-

\ .}/){/
E. P. Cronkite, M.D.
Chairman

BROOKHAVEN NATIONAL LABORATORY
MEMORANDUM

DATE: 8 April 1970

TO: Dr. E. P. Cronkite, via Chairman
of Committee on Clinical Investigatior
FROM: and Isotopes. & e

Dr. A. D. Charfan& ™~ Dr. E. P. Cronkite
SUBJECT: ADDENDUM & REVISION TO CIRC # 18

Program Entitled: Extracorporeal Irradiation of the Blood.

CIRC # 18b, authorized us to utilize extracorporeal irradiation of blood
for "conditioning' the kidney allograft recipients. This approval of the
CIRC was obtained on February 25, 1965. As a result of this authorization,
4 patients with renal transplants were treated with ECIB in collaboration
with Dr. J. Merrill of Peter Bent Brigham Hospital, Boston. Two of these
patients showed a definite response to ECIB, during rejection episodes.
This collaborative study has been inactive for some years and is not

expected to be revived.

A similar study, in collaboration with the Meadowbrook Hospital, Renal
Diseases Department, is under consideration and the first patient for
ECIB treatment is expected to be available in the next month or two.

The protocols are essentially similar to those authorized in CIRC # 18b,
but in view of some further progress in the use of ECIB in Clinical and
Experimental renal transplantation, uptodate information is provided for

the perusal of the Committee in the following appendices.

Appendix # 1. Extracorporeal Irradiation of the Blood (ECIB) in

Renal Transplantation.

Appendix # 2. Methodology, Extracorporeal Irradiation of Blood (ECIB).
Includes the proposed protocols for ECIB of pre- and
post transplant ECIB of patients from the Meadowbrook

Hospital.

Page 1 of 2
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Dr. E. P. Cronkite -2~ 8 April 1970

All of the surgical transplantation work will be carried out at the
Meadowbrook Hospital. Patients requiring ECIB will be transferred

to the Medical Department, Brookhaven National Laboratory

In view of these considerations, it is requested that we be authorized
to carry out pre- and post transplant ECIB on patients from the

Meadowbrook Hospital.

ADC:mas

Page 2 of 2
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Appendix 1

Extracovporeal Irradiation of Blood (ECIB) in Renal) Trancplantation

The influence of radiation upon immunity was discévered by
C . 1 . :

Benjamin and Sluka in 1908, whan thcy Qbserved the suppression
of antibody production in antigen stimulated animals. In 1950, Dempster
et alz, observed survival twice as long in irradiated as in non-
irradiated rabbits. The lymphocyte family of cells is very sensitive
to radiation>. The basic reason Yo © apply razdiation in the managowment
of allotrancplanty is to kill the lymphocytes that are present and to
suppress new production.

Although irradiation to the whole body .is very cfficient in
suppressing immunity, this procedure is complicated by the production
of seriours injury in particular to the hemopoictic tissues and the
intestinal epithelium, which is dJdose dependedit. One nust give a dose
of suprelcthal radiation in animals for £he maximum suppression of
inmmunity and prolongation of allograft survival. This must be followed
by bone marrow transplantation to prevent the cffects of irreversible
bone marrow depression. Unfortunately the bone marrow transplantstion
alco restores the lmmunological capibility of the host. In such n
situotion, suwvival bencfit to the transplanted organ will result only

if the donors of the bone marrow and the transplanted organ were to be
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identical, Such a combination is certainly not practical for routine

human transplantation. Moreover, sccondary diseare (graft vereus host

discare), produced by the reaction of the graftcd immunologically

compcetent cells in the bone marrow against the host tissues is a
scrious, disabling, and freauently fatal discarne.
In vicw of these difficulties with whole body radiation, the
idea of pervipheval destruction of blood lymphoeytes by ECIB as an Aid
in the management of organ transplantation ie rather attractive. oOur
group »t the Irookhaven National Taboratory pioncered the application of
extracorporeal ivradiation of blood and lymph For the <tudic- of (i)
4 5
lymphopoirsis  (ii) transplantation immunity and (iii) Jeukemic celld
: ¢
proliferation . There technioues have now epread to other centere
in this country and abroad. BC13 not only inducer revere and rurtained
4
blood lywmphocytopenin  but alro produces depletion of lymphocytors |
the lymphoid orvgan: ruch as lymph nodes, the thymur, and tha =plecn
This tirsuc depletion is due to the fact that lymphocytes are con-
stantly recirculating from blood to the lymphoid org=n~. TCT3 hne un
deleterious coffect on the body at large. One is concerard ahoul the
effecct~ of =CI? on the following coastituenis of the blood: (1) Protein-
(2)  Granulocyter (3) Erythrocyter (4) Platelets an? (5) Tympnocyler.
Within the rangr~ of vadiation employsd for ECIB., it is very unlikely
that one can proaduce deleterious effecte on plasin protein~. Ro=enau
8
aad Moon have rshown that vheyveas the immune competent cells can be
inactivated by vrelatively lov dorer of ivvadintion. con- iderably
3

higher do-ce are veoouired to intevfere with the funelisn of ~atibodice

(pratﬁinin 1%‘8hr‘p]w"m1, Morveovnr the blood half€ time of eoam~ of the



placima proteins is 5o éhort thag intermittent repetitive ECIB
would hardly intrrfere with the normal turnover rates of thern protein-.
3lood granulocytrs have a blood half life time of approximytely
7 hours. Hrve again the effecls of intermittent., repetitive ECTTR
can be ignored for all practical purposes due to a very high turn-
over rate of these cell~ in the blood. In addition to there
theoretical consideratione. wn havemot observed any dnleteriour effect-
of ECIR on plarema proteins and blogﬁ granuloéytcc. both in animnal
and human ctudiees during the past years.
9,10 - 11

Evythrocytens and platelets can ruffer damage 37 a result
of radiation. FOVtunathly,fho lymphocyter are farx more radio~en«itive
than erythrvocytes and platélets. Thi~ marked differernce in radio-
con~itivity has enabled us to carry out ECTH in humsn patiente (lrukemi=,
$12-15 16

renal traasplantation ) without producing undue damage Lo
blood erythrvocytes and platelets. It has been possible to kecp the
total dore of ECT3 below the threchold veouired for damage to eryinro-
cytes. This do~e monitoring to ecrythrocyles involves detailed, timr

17
concuming mathemnrtical calculation~ . In ovder to unable u- to krep

dailly charits of radistion docsc to erythrocytes during <esrior's of
ECIB. apprvopriatr computor pfogramc have been utili-ed. Since the
computor facilitics are locatrd at the 3rookhaven MNational Taboratory,
we have had no Aifficulty in tailoring ECTR ﬁcﬁoﬂulor for individu~l
paticate.

Our aroup at the dedical Depayriment  3rookhaven N-tiona)

Taboratory ~tart~d to jnvestigate the role of ECTR in allograflt
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rejection in 19C(3. The resulte »° theece investigations in brief arec:
1. Intermittent. repctitive ECT3 prolongrd the rkin allograft

survival time of calves to 2 to 3 timee the ~urvival time in control
"5.18
calves.,

2. Combination of fmmiran and ECT3 was slightly more effective
in prolonging the ¢alf skin allograft survival time than ECIB alone.

Imuran alone in the doses employerd in these studiec had no bene-
19
ficial ecffect. Combination of thymcctomy aad ECIB has alzo bren
20
studied

3. "Techniaurs ecmploying regional evtracorporeal irradintion have

demonstrated the anatomical pathways {involved in skin allograft re-

jection and have also shown the ability of evtracorporeal irradintion

to interfere with the function of immunologically activated lympnoryte

Utili~ing regional eviracorpovenl irradiation. we were able o prolong

the skin allograft survival in calves. Cor the duration of the treatir
21,22

(up to C& gaye)

4. Wec have been investigating the role of ECIB in rrnal
tranﬁplahtntion in goats= for about one year. and the resulte so {av:ar
as followe:

a. Survival timec of bilaterally nephrectomi-ed ¢gonts has ranged
frow 8-10 day-~.

bh. Survival timr of hilatevrally nephverctomi~od goats with~
renal allotransplanls hars ranged from 15-18 daye. i

c. vSurviva] tiwre of bilaternlly nephrvectomi-rd gonts with vennl
troneplantes. receiving ECIR to approwimately 5 blood volunes A

day for 10-20 days hac wvanged 14-24 daye«

g
.

nu

<!



d. Survival timec of 3 bilaterally nephrectomired goats with

renal trancplants receiving ECIR to 20-30 blood volumrs a day for

5-7 days has been 25. 28 and 85 dayes. Further studies with different

schedules of ECIB ave currently under progresec.

Since 195, expericnce with ECIB in human renal tran-~plantation

has becen accumulating at various centers as summarirzed below:

1. In 19(5 + we treated 4 patients at the Medical Department,

Brookhaven Noational Taborvatory with post transplant ECI3. There «tudien

viere carvicd out in collaboration with Dr. J. P, Merrill of the DPrtoer

Bent Brigham Jlo-piltal, Borston, Massachuectie. In two of the-co patientr,

it wae possible to reduce the doce of immunorupprescive drugs due to

1¢

improvemmit in transplant function following ECIR

23

2. Magina ct al (Chrmbridge, England) were able to reverece an

acute cavly rvejeoction epi~ode in one patient following ECTR. Thaore vae

howovetyno recponse Lo ECIR in another potient suffering frowm a late

rojection cpirode.
24
3. Pereson ot al (Gotberg. Swoden) have cwployed ECT3 in human

~rennl trancplantation rince 19(S5, A« of early 19(9. they hnd treated

18 patients with ECIB and gtandard immunosuppression, and €0 patientr

with shandavd iamunosuppression alonc. Their conclusions of thin

evporicnas ave s ] 1oves

In patients receiving BCT192, there were significantly smaller

nunbore 0f early rejceclion episode-.

aLgbL

p.  Tn patiealts recedving BCT3, theve wans a eignificantly hicher

nunnber of functioning {ranopl-amt-,

25

4 In 1947, Winkel-tein ot al (LE"A. Californin) reported the



6.
use of ECIT in 3 patientrs with renal tvansplants. Thery reported good
functi-in in two of these patient~. The third patiernt had received
only 4 houvs of ECIN.

2c

5. Wolfe ct Al (Medical College of Virginia) have reported
success with BCT3 in conlrolling carly acute rejection episoder,
when there hae bren no recpon~e to ~tandard jmmuno-upprer-ive regimen.

. 27

¢ Werke et Al (University of Copenhagen, Denmavrk) have re-
cently veporvted their vermults iw @l paticnts veeceiving ECT3.  They
veported only two minor epirodes of vejnction in thics group. Dr-.

286
Weeke and Andorson inform us that there are o grouprs in Denmark
engaged in renal transcplantation.  The protorols of theore two group-
are ecrentially ~imitlar coxcept for the uce of ECI™ by Worke ot 2.
h— c——
From the preliminary analynis of the data, it appears a~ 1f the
recultes of the unit employing ECTR ar an adjuact are bettor then (he
other unitl. Theve L= a very sigaificnat reduction in the farly ~cute
rejection epicodes in the ECIB group.

In all the cliaicH]l studies carried oul <o far, ECT3 has boen
utilized an an adjunct to the standrrd immunosupprec~ive theorapy.,
Such studies can only rhow cortatn trends willh or withoub Z075. 10
order o morve precicely Aeline the vale of o in venal allotran: -
plantalion, further animal ~tudie~ »reo Arcivable. Ve intrnad to
continune our studie: I ECT™ in gort ranal tran~plaute with ~and

without the 2addition of other immuno-upprro<ive vegimenes. in ovder o

drfine Lhe best poo~ible ccheduler of BTN,

1119815 -



Derpite the need for additional animal s=tudies, we fecl that
there is enough data available From animal 'and human rtudies to juctify
the use of ECIB as an adjunct for the management of renal tranesplant
and at the Hospitnl of Mrdical

patiente at the Meadowbrook Hospital,

Research Cenlter, Arookhaven Nationnl Laborntory.
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Appendix 2
METHODOT.OGRY

Extracorporeal Irradiation of Bloosd (ECT?3)

TECUNTOURE

The potential recipiernts of renal transplant+~ have ecither 2
arteriovenous shunt or a arterio-venou~ fistula for hemodinly«-ir.

For ECTR, the arterinl aud venous ends of thr fi~tuln are connecteod
to the Ltvwo firee euds of the silnntic tubr coil (nedical grade ~iliconc)
that ir wound around the source of radiation (gamma or brta rourﬁﬂ).

The blood Flows frow the arterial end to the venou~ end via the
irradiator. DPunping of klood i~ not réauirnd. Thr Jength of the
silacstic tube ¢oill variece from 8 to 12 feet and of the part of the

coil eupored to the ~ource of radiation variee frow € inches to

18 inches. The Dblood is irradiated while in transit thru that

"part of the coil which is expored to the radiation source. The radiatior
P

'dose réceivod by the blood (trancit dose) during one passage thru the
coll exposed to the radiation is dependent upon the flow rate of
the blood, the volume of the coil and the dose rate of the soﬁrce
which is fix»ed by the radioactive decay.
51

The blood volume of the paticnt is determined by Cr labcel,
radio-iodine label or from body weight data. From the flow rate of
the blood thru the coil (flow rate is determined by injecting a 0.5ml
bubble of air on the arterial side and timing ite arrival on the
venous side), the time reaquired fox irradiation of one blood volume
is determined. From these data the following can be determined.
1. Time reouired for a specified number of blood volumes to be

o cirvadiated/rcesson., -

2. Number of tran<its of blood thru the irrvadiator.



3. The transit dose received by the blood. The transit dose can be
varied either by changing the lerngth of the coil exposed to the
source or by changing the position of the source inside the coil.

For calculation of the cumulative dose to erythrocytes during
each session and over a protracted cource of ECIB, the data obtained
d;ih’is fed to the computor. The information received from the
computor enables us to safely plan the ECIB schedules.

At the end of each ECIB session, the blood in the silastic coil
is returned to the patient and shunt short-circuited. The extra-
corporeal shunt volume during ECIB is so small (10-30 ml) that
priming .with normal saline is quite adeguate. There i= no loss of
blood in the extracorporenl coils.

In some patients, due to a tendency for the blood to clot in the
extracorporcal coils, heparinization i required during ECIB.

EC1I8. can be carxried out simultaneously with hemodialy?is. The

blood can be shunted thru the irradiator either before its arrival
at the dialysis machine or after its departure from the dialysis
machine.

B. EQUIPMENT ANND SPACE

Currently. the Hospital of the Medical Rescarch Center, Broolhaven
National Laboratory, is equipped with a two bed unit containing a
s € . :
ganma source of radiation ( Co, 3,000 curies). Two patients can
receive ECIAB simultancously. Dependent upon the time recauired for
cachi session of ECIB for individual patients, 2 to € patients can
receive ECIB/day. One ECIB nurse can carry out the procedurc on two

11194881 | -

patients at a time.



S

The unit is not used for any other purpose. During ECIB, patients
stay in the bed. The unit is equipped with a television set for the
benefit of the patients,

Entry to this unit ie strictly restricted to authori7ediperronnel.
Use of cap, mask,gown and choc covers is essential prior to the entry
to this room.

Since the radioactive source is not portable, the patients have
to be brought to the source rather than the other‘way around.
Fortunately the ECIB unit is adjacent to the pavilién . (one bed/room,

11 rooms ) where the potential transplant recipients will enter.
Facilities for strict isolation of patients, if reouired, arec available.
For a source to be portable, it will have to be a beta source,

as gawma sources rcouire too heavy a lead shielding. So far therc

were no satisfactory beta ray rources available. Currently we are in
the process of investigating a promiring commercially available beta
source. If the animal trials turn out to be satisfactory, then it
would be advisable to procure this source, particularly for post
transplant ECIB. where it is not feasible to move the patient from

his own room. Moreover trecatment of some of the post traneplant
rejection episodes could also be carried out at the Mecadowbrook Hoepital.

C. PERSOMNNET:

1. ECIB Nurse Asg described under "technique", the ECIB procedure

at the Hospital of the Medical Research Center, Brookhaven
Kational Laboratory is carried out by nurses who have been

trained for thiec procedure.

‘ i -!QSSZZ Technician )

Ay MWemadrAalariecea)l Tmnvecksrma~st1mane s
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a. Daily cowmplete blood counts, before and at the end of
each ECIB session.

b. Blood volume measurements

c. Technical help in rescarch studies associated with
hemopoiesis during ECIB.

3. Supervision

Dr. E. P. Cronkite, Medical Department, Brookhaven National

Laboratory

Dr. A. D. Chanana, Medical Department, Brookhaven National

Laboratory

4. Resident Staff -

It will be mandatory to have one residént available for
the day to day management of potential recipients during
their stay at the Hospitzl of the Medical Research Center,
Brookhaven National Laboratory.

MISC. MATERIALS

Silastic medical grode tubing is the only substantive material
required for ECIB. Individusl coils are prepared for patients
and at the end of each session of LCIB, the coils are thoroughly
cleaned with detergents and deionired water prior to autoclaving.
The coils are changed when the accumulative dose of radiation
reccived by the Silastic approaches 5 mega vads.

PROPOSIED ECIHB SCHENUYE

I. PRETRANSPLANT ECIB

Potential recipients will be admitted to the llospital of the

Medical Rescavrch Center, Brookhaven National Laboratory, a few
/

dave prior to transplantation.



II.

Daily repctitive, ECIB will be carried out. in order to bring
blood lymphocyte count down to approximately 10-20% of the pre-
treatment level. The total number vof blood volume« irradiated
will range from 50-200, depending upon the transit dosec-cmployed.
The patients will return to the Mcadowbrook Hospital for trdns-
plantation.

POST TRANSPLANT ECIB

(INITIALLY FOR EARLY REJECTION EPiSODES AND LATER FOR ROUTINE
IMMUYYE SUPPRESSION) .

Until: suitable beta sources become available, the poct
trgnsplant ECIB will be carried out at the Hospitél of the Medical
Research Center, Brookhaven National Laboratory. Depending upon
the transit dose employed, about 5 to 20 blood volumes will bhe
irradinted dailly for up to 7 days or co.

These schedules of ECIB will be kept under constant review,
in ordexr to incorporate - the information that becomes available

from the current animal studices.

F. ROUTINI TRVESTICOCATIONS DURIYNG ECIB

111988y

Drily complete blood counts at the beginuing and end of cach
ECIR seseion.

a. Tota} or Differential W.B.C.

b. Hgb

c. Hct \

d. Platelet Count

c.  Reticulocyte Count .

f- I'I.C.\,.



SBROOKHAVEIN NATIONAL LAZORA

MEMORANILUM

TO:

oif C N
FROM: anc L. ..l .

Dr. /. - Dr. E. 2. Cronzite
SuU3BJeCT: ADDENDUM & RIVISION TO CIkl # Lz

Program Entitled: Extracorporeal Irradiation of the Zlocod.

CIRC # 18b, authorized us to utilize extracorporeal irradiation oI 0loo2
- 1 AS e
-~ - Ve e

for "conditioning' the kidney allograft recipicats.
CIRC was obtained on February 25, 1965. As a result of tni
4 patients with renal transplants were treated with i3 in collaboration
with Dr. J. Merrill of Peter Bent Brigham Hospital, 3oston. Two ol the
patients showed a definite responsce to ECIB, during rejection ¢pisodes.
This collaborative study has been inactive for sowme ycars and is not

expected to be revived.

A similar study, in coliaboration wicth the Meacdowbroos nospizal, Rena

s8]
ot
b
(o]
s}
£
9}
(49
rt
o
[¢]

Diseases Department, is under consider
ECIB treatment is expected to be availadle in the nexi monin 37 Iwd.

The protocols are essentially simiiar to those auchorized in CIXC # 135,
but in view of some further progress in the use of Z
Experimental renal transplantation, uptodate inicrmatlion is provided o

the perusal of the Committee in the following appendices.

~
[o%
5]

Appendix # 1. Extracorporeal Irradiation of the Blood (ECI3
Renal Transplantation.

= 21

Appendix # 2. Methodology, Extracorporeal Irradiaction of 210
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Includes the proposed »rotocols for ECI3 of pre- and

o
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post transplant ECI3 of »natients

Hospital.
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Dr. E. P. Croukitce -2~ & April 1970
3

A1l of the suvecical ctransplantation work wiil be carried out &t the
g !

Meadowbrook Hospital. Patienis requiring ECIB will be transicrred

1

2
to the Medical Department, Brookhaven National Laboratory

In view of these considerations, it is requcsted that we be authorized
to carry out pre~ and post transplant ECIE on paticnts Irom the

Meadowbrook Hospital.

ADC:mas
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Minutes CIRC Meeting

8 May 1972

Present: J.S. Robertson, S.H. Cohn, H.R. Connell, R.A. Love, G.A. Price,
N.P. Rathvon, Jr.

The meeting was held in the Small Conference Room of the Medical Research
Center and opened by Dr. Robertson at 1400,

The minutes of the previous meeting were accepted as distributed.

The Chairman distributed some copies of '"The Institutional Guide to DHEW
Policy on Protection of Human Subjects'. More copies of the publication have
been ordered so that every Committee Member can have a copy.

Dr. Robertson reported on the status of CIRC projects that are on the
active list but are overdue for re-review. Of the nine projects in this
category, seven will be reclassified as inactive; requests from Dr. Atkins
for review of the remaining two are expected. The memorandum to Dr. Cronkite
from Dr. Robertson listing the CIRC proposals involved is attached.

The Committee received a communication from Dr. Cotzias requesting that
CIRC #58 be made inactive,

The following CIRC proposals were reviewed:

1. CIRC #32, revised, This proposal, "The Study of Polycythemia Vera',
was approved as submitted.

2. Annual recertification of CIRC #48 was approved. It was noted that
the original form for Initiation or Review of Clinical Investigative
Programs was unsigned. The form should be signed by Dr. Shreeve.

3. Annual recertification of CIRC # 63 was approved with the condition
that the word radiocactive be included on the Consent Form, that is,
paragraph 1 on the Consent Form should read: Thyroid uptake with
radicactive iodine-123..,...

4, CIRC # 82, revised. The proposal was approved subject to clarification
on the Consent Form of whether 50 calendar days or 50 samplings is
intended. It is suggested the wording on the Consent Form be:

" be obtained 3 mornings a week and for a total period of 50 days"

-----

The Committee then entered into a discussion of the procedure for recording
patient's x-rays and whether the x-rays should be included in the patient's radiation
record. No action was taken in this matter.

The meeting was adjourned at 1615.

Respectfully submitted,

( 7
[ Helen R. Connell

Enc.

Memorandum to Dr. E.P., Cronkite
from Dr. J.S. Robertson \ ‘-\qgg-‘



