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Asefof parties and certoln other identify'the
;

October 13.1989 detalls have been removed in order to prevet.t '

e clearly unwarranted invasion of the personal ;prlwecy of the Individuals involved. i
I

Mr. Roy Cantano .

;United States Nuclear Regulatory Commission
;

799 Rooseveldt Rd.
t Glen Allan. Ill. 60137 ;

I Dear Mr Cantano: i

/ ;,

" This letter supplements our previous telephonic discussions over the last ,

3 few weeks concerning the treatment of (University of |'

Michigan registration #6 with 131 I Metaiodobenzylguanidine (MIBG) ;

for end stage neuroblastoma. =
,

The most detailed protocol is that in the IND document which was
submitted to and approved by the Food and Drug Administration. I enclose a :

. photocopy of this very detailed protocol. You will note that I have tabbed the
documents at the page which specilles the dose and highlighted the relevant ,

paragmph. Note the dose is 1-4 doses of up to 200 mci even though these are t

. pediatric patients. You will also find attached the various approvals relating to this ;

protocol (tabbed).
|

|
.

. You wi'l note that I have enclosed photocopies of the prescriptions and '

dispensing records for the doses administrated to N which were:
' 9-16-85 203mC1,1-14-86 216mC1, 2-25-86 220mC1. The dispensed doses are thus
within 10% of the prescribed dose which was 200 mci in every instance. It shouldj.
be further be noted that the therapy dose is infused through a long infusion system'

,

| . with several 3-way taps and previous measurements indicate that about 5-7% of the ;

i. dispensed dose adsorbs to the plastic ware. Thus I feel that the dose administer i

| undoubtly is within that of the written protocols. !
1 i

l' I would also draw you attention to the attached reprints which indicate that i

j. the doses used are in line with those being used by other research groups
j attempting similar therapies.

I hope that you find this fully satisfactory, if you require further details please
feel free to contact me at the above address or (313) 936-5305.

,

Sincerely,
k O@ .

B. Shapiro, M.B., Ch.B., Ph.D.'

Chairman, Subcommittee on the Human Use of Radioisotopes
Professor of Internal Medicine
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' T # MEDICAL SCHOOL

,

ANN ARBOR. MICHIGAN 48109 !

DEPARTMENT Of INTERNAt MEDICINE j

i Division of nuclear Medicine j
,

*'

June 21, 1984

4

1

I
'

|!William J. Cyarfas, M.D.
Director, Division of Oncology and ;.

,

Radiopharmaceutical Drug Products :

Bureau of Drugs e

!Food and Drug Administration .

'Rockville, Maryland 20857 |
;

.
.

Dear'Dr. Cyarfast j

,Please amend ourt Mjto include the following indication for
the administration of m l-meta-lodobenzylsuanidine (131 -NP-292). .i1

i
.

131 -meta-iodobenzylguanidine forX. Proposed' Clinical' Study: High Activity 1

the Treatment of Neuroblastosas '

.- a. 1g . . .

131 -meta-iodobenzylsuanidine (131 -MIBG),A. -Objectives: Treatments with 1 I
,through radiation effects, will reduce the size and function of ;

metastatic deposits of neuroblastosas without producing adverse or .!
iharmful effects. -

|- .

.B. Rationale I
* 1
*

Neuroblastoma is the second most common solid tumor in childhood and l

accounts for 15% of cancer deaths in children [1]. Modern chemotherapies
coupled with external beam irradiation have increased survival-times,
but the prognosis for affected patients, and especially those beyond
two-years of age.at diagnosis remains gria [2]. The responses to .

external beam irradiation have often bee striking, but the complications

from this form of treatment have been so severe that doses have been' j

purposely kept low [2]. There is then a need for a more effective l

therapy for neurchlastosa, a tumor that is so devastating to our young.

Dr. Donald Wieland of our Nuclear Medicine Division synthesized 1-131 1

metaiodobenzylguanidine to locate pheochromocytomas [@, 4). This j
radiopharmaceutical has succeeded amazingly well to uncover even the !

sost elusive pheochromocytomas [5-6). In out diagnostic endeavors,
it became clear that I-131 MIBG reached such high concentrations in
some malignant pheochromocytomas that therapeutic irradiation could
be delivered by 100-200 sci of the agent [9). Thus, we hava now
given I-131 MIBC as treatment to 16 patients; of the 12 who have been i

evaluated for results, 5 have shown marked subjective (disabling i

symptoms disappeared) and objective (diminution in size and function ,

' of tumors to less than one half pre-therapeutic values) benefits [10-12 >

and Appendix A). Thus, I-131 HibC b u been shown' to be of distinct
therapeutic value to some patients viih pteochromocytona, an adrenergic

,

|
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tumor. Subsequently, neuroblastosa, another adrenergic tsunor, has been j
found to concentrate I-131 MIBC [13-15a, 15b]. We have heard from two '

separate groups of investigators that I-131 MIBC in therapeutic doses of
20-120 act has' brought about dramatic remissions in six children beyond two |. years of age with stage IV (metastatic to bone) neuroblastoma [15b,16). j

, The remission has been sustained beyond two years in at least one patient [15b).
I
l

Uptske and retention of I-131 MIBG is dependent upon, among other factors, the,

presence of adrenergic storage vesicles [3). 'In fully developed adrenergic tis-
sues, the membranes of these vesicles contain dopamine beta hydroxylase which ,

converts dopamine to norepinephrine. Neuroblastosas may contain vesicles and j
exhibit varied levels of function, secreting dopa, dopamine and at times nore- 1,

pinephrine. i

When considering treatment of neuroblastoma it is important to recognize that I
prognosis is correlated with the presence of vesicles [17) and the degree of |

function [18-20). Also, the levels of serum neuron-specific enolase appears !
.to predict outcome of patients [21). In proposing a new therapy, such as I- j
131 MIBG, for neuroblastoma, it is essential to identify predictors of the nat- il' ural course of the disease, so that the group under new treatment can be com- j
pared with a appropriate group under conventional therapy.

:
Since the irradiation from a radiopharmaceutical is largely ccafined to the tu- |sor [22), treatment of neuroblastoma with I-131 MIBG any deliver auch more ir- j
radiation'(over 5000 rads) to the tumors than can be given by external beam, yet - 4

-

cause none of the serious side effects that have been associated with irradiation
of the past [2]. Since neuroblastosas have been sensitive to irradiation (such ,

more so than salignant pheochromocytomas), the delivery of over 5000 rads to i

I. all tumors in a patient could effect a cure. Remarkably high tumor uptakes of
L tracer doses of 131-I-MIBG have been recorded (40%.of administered dose) (13).

I
In summary, treatment with I-131-MIBG is a new approach kith great promise for
patients afflicted with a devastating cancer, neuroblastosa.

V

C. Preliminary Data
,

l- :

!- We have performed scintigraphy with tracer doses of I-131 MIBG in 7 patients
with neuroblastosa. The uptake of I-131 MIBG by the tumors was absent in 3,
weak in 2, moderate in 1, and intense in one patient. Images of the child'with

l' the intense uptake are shown in Figure 1 and can be compared with comparable
images made with the standard bone scanning agent seen in Figure 2. Although
dosimetry was not performed, our experience with malignant pheochromocytomas *

. leads us to believe that uptake and retention'of I-131 HIBG in this patient
would translate into over 2000 rads per 50 sci dose. .,

Copies of our articles on the treatment of malignan,t pheochromocytomas are en-
closed in the Appendix. Also enclosed is the abstract on the same subject, and -

a copy of the paper as read (along with reproductions of slides) at the Society
of Nuclear Medicine Annual Meeting in 1,os Angeles on June 8,1984. These arti-
cles demostrate our knowledge and experience in using I-131 MIBG as a therapeutic
radiopharmaceutical.

'

,
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A 14 month old girl developed a tumor above her lef t eye over a few weeks. |*

Ristology of the tumor showed neuroblastoma~in mid-May, 1984. Computed tomography
demonstrated the tumor to be extending medially and inward. The primary tumor was
located in the region of the right adrenal gland by ultrasound. She was then eval-
usted by scintigraphic techniques. !
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Figure 1A - Images made 3 days after 0.12 act of I-131 HIBG.

The orbital tumor and its medial extension and the abdominal tumor.
(Closed arrows point to tumors, open arrows point to markers.) +

9

!

,% .$ .'.ri.~ : . .. . ,- . . . s :. * . se... - _ . , _ . . . - . . . _ . _ , . _ . _ , _ ' . . . _ _ _ _ _ . _ _ _ . _ _ _ _ , . . _ _ - .
--

..

,-



.

,.' * .

4
. .

. , - y..
,

.

'

>

.

.

v. ,

h: ,,i

r . ..

.'%*v
'

'

''$ 'T'-,', g: *

:.. -.j w'
,? ,, . . .. .. . ' ;'*

..
-

.

, ,y5 * *:P. :. . ','
.. .

.
,

. , .

, .. v. .. i
.

g .[. ,*
'

_ ; .. -

1.

1 -
. .

h,:- 7.. , h
' i

:v: :. . . .
..

< n :, . - t

.);?,$,.~ 3
~

i*
,

~e ; .-
',E.f.[, . . . p .$#

#
,

,- .-.

.

!
!

,

.

.

Figure 15 - Images made 3 days af ter 0.12 act of I-131 MIBG.
.

The abdominal tumor is again seen in.a lower view; there are also
probable metastases in her femurs that were not seen on skeletal

*

images. (Closed arrows point to tumors, open arrows point to mar-
kers.) .

.

Preliminary estimates of the uptake and retention (excellent at 4 days) suggest
that the neuroblastoma in this child could receive therapeutic irradiation from
50 sci of 1-131 MIBG. Treatment with I-131 MIBG will be considered after a
conventional course of chemotherapy and external beam irradiation.
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,

..
q. . ..

_ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ - _ . - - _ . _ _ - _ _ _ - - - - -~-



(.
r.

-5-.

|. . . -
.

r
.

!.4 .

' , t ,,

*
.

.. w
.

!

l-

. . ' .

.

I

.. , ' : . c. ..

,

I.
.. -. . - . . . . . . ... ..

.., , ,

h,'I *. , .
#

f
. . :, ''

a
..

.? ,
' ," 4 ,'

.. .
,

* . . ' ?' ,r,
i

' "

.k
''

,. * .
;

,
.. ,

- , < _
,

' <

. ' , . -
.

,.; +,

f _.c ;'
.

--

.,..

: . ,

.

:- .j ..

: n;y
-

'
.

.

; :p* '

k % .
.

.;,. - -

,

'

- '
- ..
s

,

.

'
.

*
.

.-

a

Figure 2 - Skeletal images made with Tc-99m methylene diphosphonate. The orbital
tumor involves bone, as probably does the abdominal tumor.
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D. Emperimental Design
.

1. Patients
,

Patients will be referred for study and treatment to the Oncology Division .

of the Department of Pediatrics. Dr. Raymond Hutchinson of the Department
of Pediatrics will coordinate patient care.

Diagnosis will be establi'shed by clinical features and morphology of a
tumor biopsy. Electron microscopy will be carried out on all specimens," "

and the presence number of adrenergic vesicles will be determined and
their number estimated [17)..

Because I-131 MIBG t'reatment is investigational and"has now uncertain 'ef ~' ~'

ficacy, conve'at'ional treatment with external besa irradiation and cheno- '

therapy will be instituted promptly after diagnosis. If the conventional .

treatment (s) fail to achieve substantial benefit within four weeks, the - -

possibility of I-131 MIBG will be investigated.,

We currently see about 12 patients per year with neuroblastosa at the Uni-
versity of Michigan Medical Center. Estimating from our initial experience
two-to-three of these patients would be candidates for treatment with I-

p 131 MIBG. However, a new therapy for a lethal disease should attract addi-
tional referrals from across the country. Sir.ca I-131 MIBG is now available
to most medical centers for diagnosis (but not therapy), preliminary studies- +

at referring hospitals would select patients who would be the most 31kely
candidates for therapy with I-131 MIBG. Thus, with new referrals, we believe
we will treat about 20 patients each year.

,

,2. . Investigations preliminary to I-131 MIBG therapy.
'

If conventional treatment (s) have failed to achieve ' substantial benefit then
the following tests will be done.

a. A urine specimen (12 hours where possible) will be collected and measure-
ments will be made fort

dopamine 123);
norepinephrine,
epinephrine,
nonetanephrine,
metanephrine, and a

vanilmandelic acid (VMA) [24); and %
*

honovanillic acid (HVA) [25). .

Values will be expressed per gram creatinine.

b. A blood specimen (8 al) will be obtained via an indwelling needle while
the patient is rested and recumbant for 30 minutes for asasurements of

dopamine,
norepinephrine, and
epinephrine [23); and

.

neuron-specific enolase [21). '

w .c.:.::. : . '

. ..
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c. Scintigraphy with I-131 MIBG will be by our standard procedures using !

0.5 aC1/1.7 m2 of body surf ace area [25). Thyroid uptake of I-131 will j
be suppressed by the administration of 1 drop per day of saturated so- '

lucion of potassium iodide; if I-131 HIBG treatment is given, potassiua ;

iodide will be continued for a total of six weeks. * *

i

Bone scintigraphy using Tc-99s methylene diphosphonate will be an adjunct I
i in determining the extent of disease.

Scintigraphy will include conjugate views -(180* opposed) of tumors and- -
,

will be repeated daily over six days to enable calculation of the 1-131
,

MIBG uptake into, and rate of disappearance from individual tumors [10,
11). ITitrasound or computed tomography will determine volumes of se- !

*

lected tumore.' *Then rad dose per mil 11 curies *of I-131 MIBC will 'be'~""~" !

calculate'd'for one or more tumors [10,11).
, , ,

Rates of.. urinary excretion of radioactivity will be measured over. fouri.- . !
-

idays to enable estimates of whole body rad dose [10,11). - - *

L !

3. Treatment with I-131 MIBG

If a single dose of I-131 MIBG will impart over 2000 rads to the tumors of -

the patient, treatment will be given. Generally, individual doses will
|,

not' exceed 200 sci and will be in proportion to body weight when the weightl

! is'less than $5 Kg. The whole body dose will not exceed 50 rads. ~ '

i

Two-to-three treatments will be given if more irradiation is required to re-
*

duce tumor size and there have been no adverse effects to the treatments. We
| ain ultimately to exceed 5000 rads to the tumor. ' 1-131 HIBG will be prepared
| in high specific activity so that 1 aci contains less that 0.03 mg of the !
! radiopharmaceutical. Infusion over 30 minutes will ensure safety. Blood

'

l pressure and heart rates will be monitored during and for one hour following
infusions. Patients will be isolated (private room) until their retention ,

of radioactivity is less than 30 aci (measured by external monitors). j
4. Evaluations ),

Ia. Safety Evaluation - Acute:

1) Patients will be confined to a private room (Clinical Research Unit, ;,

University of Michigan) as long as radiation hazards persist. All ;

radiation safety precautions routinely observed for.IJl -thyroidl

therapies will be adhered to. Patients will be hospitalized and
under surveillance for at least 7 days af ter therapy (radiation
hazards should be minimal at 3-4 days.

131 -MI'BG Therapy Case Report Form).p 2) Vital Signst (see Appendix D: 1

;.
'

(1) Blood pressure will be monitored every 5 an. during infusion
of the 131 -MIBG and regularly thereaf ter using an automatic1

device (Arteriosonde).

131 -MIBG(ii) Heart rate will be continuously monitored during 1:

infusion (EKG and Arteriosonde) and regu.larly thereafter.

|

_ _ _ _ _ _
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(iii) Respirations and temperature will be monitored preinfusion |j' and at I and 4 hours post-infusion.

c) Adverse Effects: Medications (propanolol, phentolamine, sodium
t nitroprusside) to counteract sudden changes in heart rate and
b blood pressure will be immediately available. An intravenous line

will be kept open during and for at least 24 hours af ter infusion
131 -MIBC. All adverse reactions will be indicated on the -

of the 1

131.M1BG Therapy Case Report Form (see Appendix D). ,,[ 1
.

.
|

.............,...,,.........................m.....,......v.,.,.eve.,,..,...,.,,m...., . .,

d's Clinical Blood and Urine Testinat To evaluate the possibility of -

|

acute adverse . effects:.

. . . . . . . . . . . . , . . . . . . 7. . ~ . .. .. .. . . 7. ~ . 7. . . , . .
i

,

(iQut, injection and at 48'y dbtain'ediki'thid*43 *ho'ug"*T,Z*~~L 4in's brin'alysTs" Gill,
pre- hours post-injection,.

. *.- -
~

;
,T* . ':. , g, , ,

'

.- '

. (iip.Detiarmination of- serum. BUN,.. 5007, .. alkaline phosphatase,*' ...f..{'g,.|t
.

-

m.'1.DB, CpK,. creatinine,. phosphorus and bilirubin will be i .~ .

iperformed within 48 hours pre-injection and at 48 hours '

post-injection.

(iii) Complete blood counts will be obtained within 48 hours
pre-injection and at 48 hours post-injection. All values
(including normal values for this institution if value is

abnormal) will be indicated on the 131 -MIBC Therapy case |
1

-

Report Form (see Appendix D)..,.

b. Search for benefical effects.

1) Clinical evaluations will be bi-weekly.after treatment and well-being
and disabilities will be graded. ~ Palpable atid visible tumors will !
be seasured. t

2) Biochemical indices (blood and urine -- see above) will be repeated
- at 8 and 16 weeks. Also at these times tumor size will again be
.sessured by ultrasound or computed tomography.

3) At 16 weeks af ter treatment, diagnostic scintigraphy will be repeated.
Decision for retreatment will be made if

. s
a) Additional irradiation would appear to be beneficial (again we will

try to exceed a total of 5000 rads to the tumors);
s -

b) No serious untoward effects were seen (see .below); and

c) The tumor will still receive over 2000 rads (while total body
dose is less than 50 rads) from the' planned dose.

4) Survival, and especially tumor-free survival, times will be our major
index of success.

.

1

4 *.. . [4
~'

. .
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j Additional Evidence of suc. cess will bet

(1) a reduction in plasma hormone levels and urine hormone
escretion to at least 50% of the mean pretreatment levels
(3 values when measured 3 times over a one-month interval.

(ii) a significant reduction in the size of the largest and/or
most dangerous tumor (s) on radiography or clinical

. . .M.".,"MI ."N" 2..sgaadard,,i,s,ed,,cyggyg,Q6)g g,g,,..; gge,

c. Search.lo..........r untoward. .. .. effects.
.............,ees.,.*s....***.'...~~.~r

,,M s . , . .. ... ~'-=mme.. . . . . - .

.

. . . --
1) Is..prienca., the . bona. marrow ..is'.at.greataatl. risk.irein11rr' diation -, a.

byJ9 thianc...Completeublood' mounter including *ilatente tesi.7.de--eo
be made.bafore and at 2, 4, 8,and.16 weeks after treatment. ,s v.vv.a sv.v .*i .. Q '3 3. x n v.e 4 .. . .. ; e % ?metv' -

2) ' AtM9fd H61**dN'ib8''lliyr61G'I'131'h%"c'i3$i''TeijakE;'k$1-131.MIBG) .
.

liiI
ant'hi'''sdreiki'iotti'x* (f ron HIBG oncentrated in the adrenal
medulla) so TSH, ACTH and cortisol will be measured before and 16
weeks after treatment.

d. Analysis

1) Survival will be compared with published results [1, 17-21). .

2) Correlations of survival times will be made with the results of
a) Presence of adrenergic vesicles a

b) Secretion of catecholamines in bloo'd and rine

c) levelofneuron-specificenolaseinplasda.

3) Patients will be observed for any evidence of autonomic neuropathy:
cardiovascular instability (in blood pressure and heart rate and
rhythm), gastrointestinal malfunction and urinary malfunction.

.

S

'
.

.

e

|

. . *
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V. Methods, Facilities and Controls Used for the Synthesis, Processing and i
*

131 -MIBG for Therapy Studies (Notes this radiopharmaceutical {
Packaging of 1

'

will be synthesised for use by the physician sponsor only. It will not be
,

manuf actured for distribution to other clinical investigators.)
f

-

131 -MIBG for
'

A. See Appendix g of this notice for the revised synthesis of 1
Therapy Studies. Note that we will limit the amount of_* cold' meta-
todobensylguanidine utilized in the synthesis to 5 + 1 agg thus minimizing ;

'the risks of pharmacologic / adverse reactions. (See toxicity data |
submitted in the original I.N.D. #17,239.)

_ , , , , , , , , , , , , , , , , , , , , , , , ,"==woonar*s==me m -- i: : ,. . :- ;.. :.wne-m m ,
Two minor revisions in'the synthesis include the substitution of ammonium r- - - i

sulfate (8 ag)Tisr'.immoniuis dihydrogen phosphate as"the buffer and the . I.

addition of hasyimconal*(II)TW~a .'ffni'Vidi~cIP*iEa'v"3E5i&7(GbN%-a '"*". i-

agent.- See, ' g(Te~tt%E'4eg,*[tggg** df 4F"3"*"P ;
potentiE1' il *Idese components is negiTaib e.-reagents. e 3r . - ~ ~ . 3

ulfitgis'inice 'is '610" sisLD50 of ammo'
esiisEry.ef! Toxic Effsels-.a/kg^following intrapertT6ana198888MIEp',

:.
'

administratio if. Chemical.Subtancas 49737 ^ ^ n "'c
Dept. of HeaftWgdoestion sad Welfarer p. iO3);wesenting-e airsin- f % --
safety of greater than 5000 for this formulation. Benzyl alcohol is
commonly used as a bacteriostatic agent (1%) in Bacteriostatic Normal '

Saline, U.S.P. All other portions of this section remain unchanged.
,

B. Process Controls (See I.N.D. #17,239):

131 -Meta-iodobenzylguanidine sulfate1) 1
,

a) Non-radioactive meta-iodobenzylguanidine - no changes.

131 -meta-iodobenzylguanidir.e *

b) 1
..

(i) Radiochemical purity - no changes I
:

(ii) Radionuclidic purity - no changesL

(iii) pH - no changes
L

l
(iv) Visual inspection - no changes ;

(v) Sterility testing - no changes

(vi) Pyrogen testing - no changes
I

(vii) Radioassay - Release specifications
[

Specific activity: 1 20 sci /ag at calibration time
immediately post synthesis

,

Specific concentration: 13. sci /miatacalibrationtime *

immediately post synthesis

Total radioactivity: > 100 sci at a calibration time
isusediately post synthesis

2)-4) No changes
'

'

|
| . . .
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5 'C. IS sbility'ef .131 -meta-lodsbinsylgu:nidin2 for Thercpy Tha th2rcpy1R.-
g1 -'HIBG.will be administered as soon as possible af ter synthesie and

. . ig'g '*

1 *

'

W-
quality egI -MIBG Indicate stability for at least 14 days (see original

trol precedures._ Preliminary stability studies on lower
activity I

-

.
_eL,? ;I.N.D.- #17,239 and : supplemental information). A 24-hour naminua

L aespiration time will be plced on the 131 -MIBG for therapy.'
1 .

D. . Packaging and storages'
1

1)- No changes.,.

|
<

2)' Labalia_-.m. , _'. , . . _ '. me.' ; . -* - ,''~_._''"____""''**''_ _ , -" -- ** -o
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As a pec11.ninary to iey discussion of treatraent of malignant pheochroaocytomas * *
. - s

a brief review of pharmacolo;y is necessary. [St.IDE 1]
*

This is the farnula -!or ceta-lodoben:ylguanidine or N130, here labeled with

io' dine-131.
. . . . . . . . . . . . . . . . . . . . . . .

-

'
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.g ;a

D R.N D J N F ~ EY.E. N T M CT % d M .D.iilh 6hO N N .kiin vesicle
.

I
.

by tha adrence;;ic tissues in a process that is regulatory for the tissue - and-
'

'

!.
,

conservatory of norepinephrine. MISC enters adrenergic tissues, including pheo r

chromocyto as,' by this uptake pathway. And !!130, like norapinephrine, is stored
.

.in vesicles. 11owever, !!IBG is taken up in small. quantities and retained only
<

briefly by nor.nsi adroncri;ic tissues. On. the other hand, sorne phoochrorsocytomas

' exhibit' a' marked avidity for HIBG and retain the= radtopharmaceutical with a bio-
.

a

lo:;ic half-life that excueds 2 days. ~ Such uptake and retention enables therapeu-
*

>

tic anuunts of radtention to bo delivered to those pheochroinocytomas by 100 mci

or core of I-131 labeled !!I:10 within the tumors. [31.108 3]
>

The muchod of trentacut In uhown in this slide (sce content of Slide 3).

'

:::allation dossuctry made uue of computed touography for tunor volu.nes, and the
a:

conjugate view nothos! for quant tfyto; radioactivity. HIGG is prepared in ht;h
-

t

. spec (f te ;ccIi(ty. Laitla1Ly we gave 100 oct,'but subse.gueucly 200 uCL hau be-
'

co to our ; tan l ard done whenev tr thin :uant ity can bq prepared, hs . preencian

a.;ala.t any ;.har.a.u.uto.,tc .if fecta f rora even th.to small <pnutity of :ll;;C. the

d ma l a 'l a fused n .*.:r 90 aon t la . ['it.tD ; 4)

[ Our abit' ty to tc nt patienta led to theco hypothenes or goals (see contoutt

o f Si!.!e 4) . ',
.-

1.g, .',.

.

2. .L' . n . n . . . . . - . g . a .< : . . . ::,.* -, *
. , , . . . . ' '''a-*. .,. . *. . . .

. . , ,1

-w=4' y - = w a v - e, -_ -wa --_,.e.m. , . _ _ _ __ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _



,i , | \

,
-

,. -

'

' - n - xeo
_

t Rs t ed -.
m

)i e ) )rc - r- rnd m. ar u 3ih_ , .,
. ener e n n n 3 n ne n n

| ,

nte_ pere v' i i
t f i eimy o* or t i ( ( ( ur ( ( o ( I o

, i i n i f ( nc s rrnf l ee_ o. + r t uaa d t~ dtd dnt- t t. i ei ecc x n e e eof ,d n ei. s i in. n er- e i srizc resdNe i g J
e st a a ge g a ser i u ( rie ( n n ai t np n) t eph Sl t sh a) a) er) r) ao ar r) ro..c 31 nsto Ji ef

3 h e h e ree ee hr h e ee grcn cn cpn cn ct cv cn ot
s 0ecri 0 no no noo n'o ne ni no re
e

,h < nsgf ( Ub Ub I rh Ub Ur Ul Ub Pr. p. s
. . e s
t- i un p t
a a a e l -

aa ]1 ' -- ( - 4 7 . ;~ , ; +fR7, y i
; . ,t r t

.

.

. ? '~
. .

n "np. e S .

mt ;

,h '

:., yy
-

.

..i

fyW'- |x.g' g ',b
vio rf h pd

-

y: p2 - .$(4 '
o $ . !

.O^ p*.
- g '

gi i l ai o
. wi . i

f)'

-

s l l t ne G a ue (
.

- f1s '/.

[ M[;[$. :. -
l r hr ,sm1 '

Jf _
l

%] t/[;a I
. .e cc Si

3
. --- ;: -

-o H v ex '

N 7, - g p., ' ' ' ,:.

'

- O tE J ,N}3 -
e'

- - ;t I a
v j. ,- ; ,". 4_4 ; |3

-

3

.n I C y
e 3

-

.

g , - . l j h{N;*
~

'

. ]6
,

"
m.I ; ;,

.$ '. . ;cJ ' [.p9 i h i [ ,t
,

-

l |)] %g-k%}, 7. SsJ qy' g4g. .Tp:{ ,

a.

:
.

: [
Afo .

.~
!

- 3 -

e ' 8lr':7
- M .,;

ijt f 4 , r 1;* : .

. c Y' -,

|J
s s rp

.. 7f g :. :: . i-e e ;mxr t t t t e r t d t r dera m aa a e e e eh a n e e > ehm o er el d nd nd nd g e esg nd e scyo t pe paa oa oa oai p rk n oa p a pt p _ ph pmk k k kh p rca k p enay m _ at
_ aic ec ec ec a uah ec a rerc y s s sno no no not s ct c no s cve

so S i oo iil ol ol o1 un
e Dnn DMb hb b et n oli

nihii i bb D Rauo l t lf b D gtir
h

. c e ro oI

e cv r '

nii e re si

d gs v us n a tI an o a iu o hea t i i n rrt a n e en ts ro i e p va a on c p o on c in e o k)
sg i' ~ neo pl k u3 '_

i l nh n nl u e1
'pl

- il u e l na m nn ak l
.

p
aH o oe s g0 .C

h nh y t n1
'

t
f,d': ; a,,i(; ;'rn . lnt ' :.

V *:'*;., i,2'), - , -
n y-

i t e ,8 ii

w o. e r ,

h* ,
i s - it or s i pe do po e n s0 e n e e r

0 s as n
t er ne n n a r0 n a n n gO n

it eu
e Ds Tt lo r e2

l

T 'l io t o
n !

? o r of T P( f
l n i.i

s

t eo
a e nti

P v c
rd

0 _
i

xt _ uel
s st oa 8_1 :I 3 0 0 3 6 4 0 3 6

o : x 5_ i
as
e p'. ll 7 of ; 3 9 6 7 3 0 8 m i. n

1
t b S 4 4 4 3 3 2 1

r! 1! :. oo-U _ c r. rs !
te - _ pi

. t no. s 1

uorn 3 t
_ i. 3 i. i - eip

mp ." ps1

asds ,
:

n 4 3 3 3 2 2 1 1 I
rl ne
e-a a: .3 -1 : ' h s
t ierean

_ rri
x _ pt d

:

ae 1

S F1 : ! l f rzH H F F H oonf * i

e
e s y :srl 5 6 3 ; 2 6 6 7 0

oayg
iA 6 2 3

t rx- i- 4 3 2 3 3 - ot.
.

i Xn
o e. . . rytt . - . . . -

. . .

i .

P 2l
3 4 S 6 7 . ? '8 9 0

t li't
l

! d 1 a +1,Jr

;

| .

,-

-;,'|
1 ' f ,' ,< ' |' | ||| ;|[!||j( |t|(|

, ' 1' !7; . i . ,'



_ . _ - - - - - - -- - - - - --- - - - - - - -

' W4 'amact .m .c.- Semnanc .;.!pers sno Scunutic .iaucih .
'

.. n. .. sc. ..,:,...r.a. na.a.~... m .o.... e.

Socloty of Nuclear Medicine 31st Annual Meeting
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: './, . *( .#. i I?... a.wr4.i seer.vt.:
. *o ti w , .w r 3r ...,ai ..r c , Los Angeles, California, June 5-6,19844,

' . 'y$ ')
.. . pre atas un th br b.f.! or Ren,I this hm.e

.a ... . , .. ... 2,,,,,.,,s .u,,s 19703. .y m .e .r .e ... h .,;

:. I .h s.. th rarer: ADsTRACT HERE: (DE SURE TO STAY WITHIN DORDER: ;''
. :" erath ...fe.'

.. ..,.|ff .: <*r era:;3 ..r > n iem.arJ 131
g .. . . . , . . .

I METAIU903E.'lZYl.GUArl!DIIIE' TREATMEili 0F mal.!Gt:A:li~
. .... . .

.

| PHEO.t. t t r werwera .*y
CliROMOC YTOMAS. J. Sisson, 8. Shapiro, J. Gl o oni sk , *W.;. e. r n m y-em s a. ess.'6", , ' , Bef orvaltes, T. Mangner, D. Wieland, J. Carey, $1. Petcy,!

,

'

J. Copp, P. Eyre. University of Michigen, Ann Arbor, MI. ;
CllECN only 0NV ef:hepl!sming'

}33 -metaf odobenzylguanidine (I31 -M18G) 'concen.'f,,,m When I
...

1L. * /. '. t atesdin .namaant+ v' - Cl.!NICAL SCIEM._ .- nhe -he = ,ta.m .- m I"a no. w h ..

- e
. ,.m. r - - - - -- -v -

-

. -

|. ; ,.. , APPLICATIONS:t .-,
.

E.Ni C B0ee.J0 int...
C Cerkauular - 1

*
.- .

*i? : CA:.n:u. 1

'$,$d C Corte!auEn I

.' 2 E .laet: .e
* *

C caareense:
,

\
*

L
'~ C H:::.a:oL-;y...

,' C Immundojy n e'. u.r.or on sc nt gra y; A treatment caused
|

1 C ir.f.:non, 0;wase . regression of - the new abnormality and preserved the . at-
-

I Nr-r.' logy tained benefits. The other 3 patients have shown little
-.

.-

3,') C Oraclo;y
|?.y: P J:::tw$ or no response despite additional (third) treatments in 2.

Th
. to I3['ce of the next 5 patients have responded beneficially.. q,.: -. Per:;herai vagular

l-MIBG. One (208 mci) and two (197 & 169 mci) doses
M.., g. $R! . .?c:mhtrH>rntension -in separate patl'ents resulted .in: disappeerance of symp-
T.,J Z CO.'.lPUT nS and DATA to.r.s and a diminution of catecholamine excretion (by more |

-

|

ANALYS!S than 500 in one and to almost nonnal levels in the other); I
<d but,.the boney sitos made changes in volume of tu.nors dif-
'

.

D: C DOSt.\1ETRYI ficult to measure. In an'. asymptomatic patient, 130 mci
. ?.} RADIOc! OLOGY reduced her catecholamin,e excretion by 3 3"i. , but volu.r.es I

4

4 2 tNSTRUSIENTATION of her liver tumors remain uncpanged as yet. One pat'ent.

, .h
RADIOASSAi, had no change after two doses (207 3 IG7 mC1), and one pa-

tlent's disJasa progressed .undbated af ter 136 nCi.--

Z RADIOL'!!AP51ACCUTICAl. In addition to upta'cc dnd ratention of I3I -MISG by tu-,.g2., CllEallSTRY Ic.*~
mor';, other factors must also datermine responses. Modar-

NUCl. Call MAGNETIC ate leukopenia in two patients has been the onif adversef. , RESONANCE: e f fec t. We conclude that I3I -MICG offers hope to patientsI7.' '; in.numenon..n with heretofore resistant malignant pheochronocytoaJs.
I clac.d, '

'..! li tt l i.l.t. NA.\lli 01 3L ||10R%*

' l RI .W..VilNG l'Al't R'

N.?. . alnik .me i,..s i.el.g: *
James C. Sisson. M.D.Thi . .ih.ir.wi h.mi.H.. renewcd by

'. .
--

1.ist the n.ime, ad.hess. .unt f(lepthine stutiiber .il ilw piincipal .autlior w ho shi.ukt n. eis e
.

'

'W8 -

all conespindence.
-

. . .

*| r,.hni.t..n : %: ion, .
-

Name .lamils C. Sisc.on. M.D..

li en, ..n u .i ., . . er:e.: .., a s un. Iminution lin i 'L'1.r';.i ty !) f 'll dii '91L.I'S .1I d I C'"e e r,,
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; , t.. * g <. g .e.4,g Silvel 1105 L_.Antt.S t -
3 ., jai

.

cay Ann Arbor MI Ms- ...m. .r.:.
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CONSENT PORN {
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FOR A '

.. : m.s.-.e st e . - - .
. . ., , ,, .

A. General Inf ormation

The- tumor that yo'u/your ' child has, neuroblostosa, is situated in your/his/her )body so that it cannot be removed.by an operation. Drugs and radiotherapy 1

that are often given' to patients vith tumors such as this.have not been I
i helpful.

,

Treatments of- an ov5ICOQ.eT8"T2diftfusril? 12iNrik:1DeerstaerttNriatw r. -..- ~ C.Q.

active . iodine (131 ) hafe'Noddc'ed?'sifa'rk&ble*FenWlfs'n t'end''dr' red 6Eliif'**** ;|
1 r

secretion of hormone, La. nd shrinking of tumor.''- - ' '
'

'

. . .
.

,
.

, ..,.n .- . ,.,.r:
.

jRadioactive iodine' can M.~dakuIai'Mito:<tliadumor .by.atteching it ,to a cartain. . . - . 1

131 -MIBGI l'I$Egoals of this treatment will be the'same - 'drug, abbreviated 1 '
.

as- those achieved with thyroid diseases:
' |

Shrinking of tumor.
= Reducing -sectetion of hormone.

;

131 4IBG will enter the tumor in sufficient' Preliminary' studies indicate that 1
quantity so. that the radiation 'from 131I will produce a beneficial effect. It
appears that no other tissue or organ in the body will: receive a dangerous

131 -MIBGlevel. of radiation from such a treatment. Preliminary results with 1

in pheochromocytomas_(a-tumor related to neuroblastoma) have been encouraging. |

- '

B. :The Methods'Used 1
i :

: !

131 -MIBG have1. Preliminary studies using a small or tracer quantity of 1
- already been carried out. They have demonstrated that the 131 -MIBG entersI

the tumor, but does.not accumulate to dangerous levels in other organs.
The tests also indicate the amount necessary for therapy.

|.

131 -MIBG intravenously over j| - 2. You/Your child will be given the therapy dose of
~

1
about a 30-minute period.

J 3. You/Yout child will remain in the Clinical Research Center for one week.
| During that time the blood pressure and heart rate will be frequently

monitored. We will periodically examine you/him/her. By the end of
that time you/he/she will have very little radioactivity lef t in the

L body.

| - 4. At the end of one week and every two weeks for th'ree sonths thereaf ter we
| will reexamine you/your c'hild for changes in blood pressure and well being.

We will also seasure the hormone levels in the blood and urine.
1

5. At the end of four months we will again examine you/your child, measure the
hormone levels in the blood and urine, and take new x-rays of the

131 -MIBG will be performed.tumor. Another scan with a tracer quantity of 1

(

I

I

,

sc-m'dep (- -g *es- ,,y-* 9= -g ,-,e--v a e, e-vn, g.,,.,w,:wy w- -e-e---.w w g.-.y , , . - , - w- w w---e.- weew- w-v.-wow-,>ww
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We vill reevaluate you/your child every.4-6 months after treatments have.

ceases.
:

.

y - C.: Risks and Possible Benefits
> + " .

1. ~ The risks of thin",ig. g. . . ., Ygis;MG_%%M. >jh?,%4m.g.g.,. *h ;@3
. ..

? ea
Jir.==wv; ::_ 7 - - 7 =: 7,7~ _ y y g : y - --: - 3

.

' Radistion ft51s'br'sihBTf," ThumWC-I-rEowTTdHIriftsgs r. . 6..m. ;
> a.

organs in you/yo'ur** child'7b~cQ*s" a5 "the'1fon*e~a'aYM6|~ YvihTnTuceTancei.'T l
|1 .From our experience with 131 11 in the treatment.of thyroid diseases, we
L believe that o,rgan damage and the development of cancer are most unlikely.
L ;

Hoderate depression;of! white.hloodgelbaumbers has beeni he only. side
|

t -

1, effect thus far encountered. This any be associated'wii:h an ' increased ''

j risk of infection.
|

| b. It is.possible that the radiation from 131 -MIBG could damage some of.1

the nerves controlling the blood vessels. The blood pressure could'

then become low, making it difficult for you/your child to stand up .{

,

without being dizzy. . Again, we believe this to be an unlikely
||. .

| consequence. 1
-

1
2. - The possible benefits of the treatment are two.

; -

The radiation could stop the growth of the tuor, even cause the tumora.
to shrink and die. his effect should be apparent,lin 4-12 months.

r
L 3. The treatment with 131 -HIBC may not work. However, the only alternativeI

is to continue with the. treatment you/your child has been receiving.
~1'

I D. Your Rights and Privilcaes I
' I

|
131 -MIBG or reject it. heYou should feel free to choose the therapy with 1

physicians and the Medical Center will continue to offer their best care i

regardless of your choice.

~Please ask all the questions that concern you about the treatment.. Drs. Sisson, |Beierwaltes, Shapiro and Hutchinson, and other physicians, will be pleased i

.
to answ r your questionr. ., I

s

.

,
7
L

|

.
.

. .. .v-, . _ , . , . . - - . . _ . , . _ . . . _ , . . _ _ _ _ _ . _. _ _ . _ . _ , _ _ _ _ . _
-
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*. .. . ... -. .. , ,, .E.' consent to This Method of Treatmentc-
.., . . . . S ?W'f. .'.1. *,Xj,fd*..,LWg'w ']W v, ..g' , . ,v , . ' y '4 ;.a . A,*.i9 4.:t,..'.'I understand that the University will' provide fi.... ....-[m.'v.,,.tG12*'*k.|.;;', ;j'$4

..
.

' ~ * "-

. ..
- **c ~ =* : ' :- -.

. ., .. w w w.% w w,
edicab.treatmenteiaW'p. a+,,.wrst-ai * T< ;

the unlikely event of physical-injury resultin6 from research procedures. '
,

Additional medical treatment will be provided in accordance with the University's
determination of its responsibility to do so. The University does not, however,
provide compensation to a person who is injured while participating as a subject
in-research.

i.

I have read _ the above'information and as satisfied that l'underst nd the value,
. nature and risks' of receiving a radioactive drug..for. trea.terac.of pheoc,hromocyto4na %. . ...

.., . n.w. ,., e n em. p,.e.w.w .. m, .am... .- _= ..

..7 . . . .. . . . , g .s . 7 , .y; . 3,,y,,: .. ,;.7. . py; ;
.. c. .

, , ., ,

Patient's Name (Print),

i

Date Signature ~ ~ ~ '

- i
*

4.tittness If signed for by Guardian, '
._ i

state relationship

.

I i
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.
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*'s-- ^ THE UN!YERSITY. 0F MICHIGAN

Ann Arbor.

August 2,'1984

RE: Radiopharmaceutical Treatment of Neuroblastoma
,

INVESTIGATOR: J. C. Sisson, M.D.

Approved with modification

The- Connittee to Review Grants for Clinical Research and Investigation
. Involving Human Beings of the ' University of Michigan ~ Medical Center has met
and considered the above named application.

'

The Committee ' is composed of fourteen members. Four members of associate
professorial . to professorial rank represent the Department of Internal .

Medicine. . Four' members of professorial rank represent the Departments of
Surgery, Anesthesiology, Pediatrics and' Obstetrics and Gynecology. Two
members of . associate professorial rankL represent the Departments of-

f Otorhinolaryngology and' Psychiatry. Dr. Carl Cohen, Professor of" Philosophy
and Edward : B.. Goldman,- Hospital attorney serve as re1resentatives of a
non-health related -discipline. . - The . Reverend Kenneth Ph< for serves as the- :
non-University affiliated member. Ann Munro serves as the non-science related '

representative.'

Uponi review of- the above - application the Connittee has determined 1
independently ~that the rights and welfare of the individuals involved in this

. research ; are carefully. guarded. The methods used to obtain informed consent
are ' appropriate. EACH INVESTIGATOR IS REQUIRED TO INFORM 'THE COMITTEE OF ANY
CHANGE !N RESEARCH' PROTOCOL OR ANY UNANTICIPATED NEGATIVE CHANGE IN THE HEALTH
OR BEHAVIOR = OF A - SUBJECT THAT MAY BE ATTRIBUTABLE TO THE RESEARCH AND TO

' REPORT THESE PROMPTLY T0: THE COMMITTEE. The investigator agrees to retain in
his files 9e . written consent form signed by each participant. The
investigator- agrees to resubmit an application for continued approval of this
investigation at intervals no greater than one year from the date of
initiation of this-research.

O
( C. O'' -

Investigator's signature Approved provided investi-!'

gator's phone number is
[//g added to consent forn and

W D11am W. Goon, M.D., Chairman patients are' told they are |
free to refust to particip.;.

|

Peter A. ward, M.D., Actring Dean i
University of Michigan Medical School 1

-

Alfred-s. sussman, Pn.D.
Vice President for Graduate Studies and Research
University of Michigan

.
-

- _ .
. ., _- _ _ . - _ _ _ - - - - _ _ .
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Radioactive Drug Research Comunittee and ,.

Subconmiittee on Human Use of Radioisotopes
+

,

. April 14', 1982 '

.

PRESENT: Carey, Froelich. Ricks, Sinsheimer, Solari and Bishop1

.

>

At our last committee meet'ing we revievec an application from Dr. ' Beierwalters
12 3 -MIBG- for *the- diagnosis of extra adrenal phoochromocytomas (82-023).'to use 10mC1 I

There were some criticisas ~concerning the-informed consent in that protocol. -We i

. approved the application contingent on clarification of the informed consent. This-
clarification was accomplished through an exchange of memoranda with Dr. Beierwalters
and the application was approved.

181 -MIBC in high doAn application was received from Dr. Beiervalters to use'

I '

y' " for the _ treatment of pheochremocytomas. Dr. Sisson is working with Dr. Beierwalters
on this application (82-052). & IND application has been submitted for this use.

'
The-investigators plan to . tailor the. dose of the isotope ;in such a way that more. ;
than 2,000 rads _ will be- delivered to each metastatic lesion. Mr. Carey had some .|-

- questions- concerning the'estimatiorr of dose. He noted-that dose calculations would - J' *

'

L . depend on s' relatively accurate estimation of volume of the individual lesions. '<

| This could probably be accomplished reasonably well if tracer studies and calculationd
L ; of dosimetry were accomplished before the treatment dose is given. Mr. Carey_will

discuss this matter with Dr.,Sisson. Mr. Solari was questioned concerning the envirotg'

. mental hazzards involved in using this radio pharmaceutical ~ in treatment doses. This ,
:would probably be-handled much as the treatment doses of 181 I for thyroid disease.
Mr. Solari saw no problem with this. ~ It was reported by the chairman that Dr.

181 -MIBG on March 2.~ Sisson had requested permission to treat a single patient with I

This' approval was ' granted by the chairman with the understanding that approval would
also be obtained- from the FDA and this is recorded in the chairman's namorandum of
March 9, 1982. A record'of-the approval of this project by the University of Michigar!

|: . IRB was not identified. The chairman will look into this matter further and report
'

back to the committee. It was moved by Carey second by Froelich that we approve this
1 application. The motion carried 6-0.

.

. . , ,

123 -IodobenzentAn application was received from Dr. Beiervslters for the use of I

for the-imaging of brain myelin. (82-078) It was noted that no informed consent
form for volunteers was submitted with the protocol. There were two copies of the

| patient informed consent. It would appear that a separate and different informed-
consent form would need to be used for the volunteers in this project. Several of

L the committee members were concerned about possible toxicity of the todobenzene and
|" - benzene derived from the apparent compound. It was thought that this application-
P should be tabled until thess two matters are cilarified.
|

-

.
_

\{ Am 19F2
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RADIDACTIVE ORUS RESEARCH COMM2TTEE AND TE SUBCOMMITTEE- '3 ON TE HunAN USE OF RADI0IS0 TOPESA

September 12 1984
,

'

PRESENT: Carey, LaDu, Riggs, Shapiro, Solari, and Bishop

Three requests have been received from Dr. Jeffrey Halter dated June 29,
1984. -84-044 involved the use of tritiated gluclose in the study of neural

. regulation of gluclose metabolism. 84-045 involved the use of tritiated
These- epineiphine and 84-046 involved the use of tritiated norepineiphine.

later two studies are entitled " Aging and Autonomic Nervous System Function in
Man". Although Dr. Halter supplied reprints and manuscripts concerning
pervious work with these radionuclides, a specific _ protocol concerning future
use of.these materials-was not ' supplied. Questions were raised about the'

significance of studies using the labeled methyl group in both the epineiphine
and norepineiphine studies. A statement was included concerning the
procedures for _ handling the radionuclide:and preparing them for injection.
However, there was no statement concerning quality control on these
radiopharmaceuticals concerning sterility and pyrogenicity. The dosimetry
calculations appeared to be entirely satisfactory. It was thought that we
should'have a statement concerning the absorbed radiation dose to specific
organs.' It should be recorded that because of the delay between the receipt
of these applications and the meeting time of the Committee, and because Jhe
dosimetry estimates were within acceptable limits, the Chairman approved the
application of the radionuclides'in the-study of two patients. It was the
consensus of the Committee that these applications should not be approved at
.this' time,| and should be held until the forgoing ' described conditions have
been met.,

Dr. Sisson submitted a copy of his application to the Food and Drug
Administration for modification of IND 17,239 for the therapeutic use of
radiciodine meta-iodobenzylipanidine (MIBG). Dr. Sisson plans to use this in
the treatment of patients with neuroblastoma. It was reported that the FDA
had responded'with some suggestions concerning the informed consent for this
project and Dr. Sisson had answered their criticisms. There was some
discussion concerning the environmental safety since there will be children

-treated with this material and because of the radioactivity in the urine of
such children., These patients will be treated in the Clinical Research Center
where the staff is familiar with the handling of radioactive waste.- It was
thought that,the Radiation Control Service could make appropriate
recommendetions to the staff handling these patients. It was thought that the

; Committee should have copies of the letter from the FDA concerning Dr.
Sisson's application and a copy of his response to that letter. With theset
considerations,in mind, it was moved by Carey, seconded by Riggs that we,'

approve this p'roject. The motion carried 5-0 with Dr. Shapiro abstaining.-

.

e

._
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