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I. INTRODUCTION

The National Cancer Institute Cooperative Bone Marrow Transplant
Group (BMTG) 1s a working group composed cf investigators frow the Medi-
cine Branch, the Human Tumor Cell Biology Branch, and the Imnunology
Branch, NCI. It is the purpese of this group to foster basic and clini-
cal research designed to obtain successful hematopoietic cell transplanta-
tion. The grcup will conduct trials of human bene marrow transplantation

and act in consultation.

II.  BACKGROUND

Patients with malignzncy and other patients with bone marrow hypo-
function have a high mortality primarily from infection secondary to
granulocytopenia, -and secondary from hemorrhage associzted with thrombo-
Eytopénia. Supportive care of thése patients with leukocyte and plate- -
let transfusions has been employed to tenporarily alleviate the primary
hematologic defect, However, long-term hematologic support is rot feasi-
ble because of difficulties in cbtaining azdequate quantities c¢f leuko-
cytes and because of alleimmunization to leukocyte and platelet antigens
following multiple transfusions.,

Marrow transplantation experiments with murine leukemla have demon-
strated significant antileukenic activity (1,2). Temporary bone marrow
engraftnents have been observed in patients with acute leukemia receiv-
inéiE?E? leukoeyte transfusicns at the NCI (3) and by HathE, et al., in
France (4). In these cases, renissicns from the primary disease occur-
red during the period cf graft survival. However, each of these patients
eventually either rejected the graft or diad with possible graft versus

host disecase (GVH or seccndary disease). Attenpts to transplant bone
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warrow to patients with acutc leukewia from an identical twin {iso-
geneic) at the NCI and elscwhere have all resulted in eventual recur-
rence of leukemiz within three to five months (longest remission of 50
weeks). Early experience gith allégeneic bone marrow transplantaticn
following total body irradiation (TBI) by Thomas, et al. (5) 2and Mathe
co-wu.iers (6) in unmatched donor-recipients has met with failure be-
cause of graft rejection or ensuing GVH, although three patients report-
ed by Math€ had extended remissions lasting 8, 10, and 20 mcnths. These
remissions may have been the result of e specific (? immunologic) anti-
leukemic effect of the graft.

Current experience with HL-A typing (histocompatibility testing)
has shown that catching for these leukocyte antigens within families will
greatly enhance the survival of tissue homografts in man, i.e., skin,
kidney, liver, and heart.- The use of HL-A typing in ccmbinztion with
the technique of wmixed leukecyte cultures (MLC) mzy now per—it predic-
tion of graft acceptance and rejection in humans.

Recently, Santos, et al. (7) have res:.nulated interest in hone
marrow transplantaticn by perfecrming a marrow traasplant to 2 patient
withh ccute menoeytic leukemia u§ing a cytoxan (CYT) regimen for immuno-
supp.ussion, which he had previously shown would induce speciiic toler-
ance to transplantation antigens in mice a;d rats. This patient who was
probably mismatched for HL-A antigens {no MLC performed) developed mod—
erately scvere GVH aund died 75 doys following the transplant fron pneu—
nonla caused by A2 influenza virus. At postmorten.exar -atizn, leukexzia.
cells were not identified but characteristic changes of GVE ware seen.

Later, Gatti, et al. (8,9) and DeKoning, Et al. (10) tramsplanted HL-&



S —— -

-3~

compatible marrcw to a child with thymic elyzphoplasia using no imduno-
supﬁression{ Bach and co;workers (11) transrtlanted marrow to a child
with Wiskott-Aldrich syndrome using the “Santos Cytoxan Regimen.” This
child has not recovered normal platelet counts post-transplant, but he
has stopped hemorrhaging and is clinically and izmunologically improved.
Several additional patients have received marrcw from histoincompatible
donors following TBI or CYT. All of these patients have, subsequently,
died presumably because of early graft rejection or fulminant GVH.

At the'NCI since July, 1969, seven allcgeneic bone marrow transplants
were attempted in six patients with acute lydphocytic leukemia using
their HL-A and MLC matched siblings as stem cell domors All patients
had become resistant to conventional éhemotherapy prior to attempted

marrow transplantation 7-55 months after diagnosis. All patianfs had

5. fzopsfusizas (12-134 units)
s

before trénSplantation. Cyclophosphanide (45 mp/kg/day x 4 days) was
gilven to five of fﬂe recipients for immuncsuppressicn, and total body
x-ray {950 and 1,000 rads) to the others. All patients received meatho-
trexate post-transplant in crley to medify ant.cipated GVH reactjions.
Remztopoietic zrafts were documented in five of the patients using a
chanpge in red blood cell type, cytogenetic and/or immunoglobulin typing
markers. A single patient of blood group O 'Rh negative could not be
enzraftcd on two occasions from an HL-A matched but reéd bleod cell grcup
A Rh positive mismatched doncr. Remissicns from leukenia were cbserved
in three patients lasting 28, 91, and 149 days. GVH was dccumented by
histologic criteriz in twc paticnts and suspected clinically in two
others. One paticent with a phonotypiec HL-A match to his donor, succumb-

ed to sepsis on day 31, two weeks after the cnset of severe GVH. Both
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had idantical HL-A haplotypes with two identified HL-A specificities

et the first sublocus (HL-A 1,3) =nd two at the sacond sublocus (HL~A
7,8). Cells from this donor-recipient palr were nutually non-stimula-
tory in MLC. Two patients devecloped 2 eytomegslovirus infection post-
trausplant which in one patient persisted until death on day 131, 40
days after full recturn of ALL. It appears from these transplants that
2llogenic bone marrow can be transplanted from HL-4, MLC, end ABO com-
petible donors tc patients with ALL despite possible sensitization to
bistocompatibility antipens by prior transfusion exposure. GVH may

occur despite matching in the HL~A system, but has been of a mild degree
wvhen 2 genotypic HL-A match can be documented betwaen the donor and re-
cipient. Further clinical triels of hematopoietic stem cell transplanta-
+4{nn genn indtCﬂf&d at this time. Effective repcpulatien of the patient's
marrow with compatible donor stem cells shouid: (1) provide seli-
perpetuating support of circulating fcrmed elements in the bleod, and

(2) provide the opportunity to evaluate any antileukenic effect of allo-

gencic imnunocytes.

ITI. PURPQSE .

A. To evaluate the poscible antitumor effect of transplanted
allogeneic bone.marrcw in patients with malignancy.

B. To effectivcly repopulate bone marrow in patients with hypo-
plastic marrows secondary tu disecse and/or cytotoxic therapy.

C. To define end ovaluate the critical factors necessary for suc-

cessful bone marrow transplantation, such as:

1. The sclection of & patient in relation to his previous
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therepy (cytotoxic drug, matched or random denor trans=-
fusion exposure, stage of disesase, etc.).

Establishment cf criteria for bone marrcw donation us-
ing matching techniques available (ABO, HL-A, MLC, etc.)
Evaluation of various pre-transplant iomunosuppression
regicens in terns of incidence a2nd extent of marrow
engraftment. ({(TBI, cytoxans, or other cytoxic drugs.)
Evaluation cf supportive care given to the patient during
the transplant period (i.e., isclation procedure, -bewel
sterilization, platelet and leukocyte transfusicn, etc.)
Evaluation of various post-transplant immunosuppression
regimens as related to the cccurrence and treatuent of
GVH.

rieveution ui Vi througn che use of marrow fractionation,
immunosuppressicn, enhancing antibodies against recipient

cells, ete., as these techniques are shown to be effective

in the labceratory.

1v. SELECTION OF PATIENTS

A.

Ezach patient will be evaluated by the service referring the

patient to the BMTG and will sujzgest the appropriate time for

possible transplantation es outlined in the attached appendix

for patients with acute leukemia. The patient and his entire

family will have had HL-A typing and MLC if indicated (see

- Section VI) as soon as possible after admissiocn to the KCI.

Ultimately, the dccision for transplantaticn res:ts with the

attending physician and the Head of the Leukemia Service.
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Pre-transplant status ¢f the patient.

1.

2.

All evidence of infection must Le cleared. (No tempera-
ture >38°C will ba considered normal.)

Complications of primary disease Dust be under.full
therapeutic control, i.e., CNS leukemia.

The patient must be physiclogically statle without evi-
dence cf metabolic, renal, hepatic, cardiac, dental, or
hematolcgic complicaticn of his primary diseasa. It is

understocd that a patient may potentially be quite 111

and, conscquently, each patient will be considered in-

dividually. Hewever, the following basic guidelines

will be used for evaluation:

a. Creatinine clearance >50-60 ml/min.

b. Overt hemorrhage should te well ccntrolled with
supportive platelet transfusion.

c. HNo evidence of clinically severe hepatic disease.

d. No evidence of clinically symptomatic cardiac dis-
ease, or abnormal EKG.

e. All patients must have had a recent thorough dental

evaluation prior to isolation.

V. DONOR _SELECTION

A

HL-A typing of a patient end his entire family must be per-

formed as early in the course of his disease as possible and

repeated until a final decision has been made concerning a

possible match, within the femily. For the present, no bone
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c.

D.

marrow transplant will Le attcmpeted uvaless there is cvidince
of ddentity between potenticl donor and recipicnt as doter-
wined by lL-A serotyping and haplotype zanalysis.

MLC will be performed on all patients and sillinss chouche

to be matched. A parent should 2lso have an MLC performed
simultancously in ordoer to have appropriate coatrols for in-
torpretation of the tost results.,

Complete ADO phenotyping of the patient and fenily will Se
performed on samples supplied to the NIH Cliniczl Center Llozd
Bank zfter the HL-A antigen matching is confirmed.

All HLA typing studies will be performed by two different

" laboratories (Terasaki and NCI typing lab), and mized leuks-

cyte cultures between HL-A identicel siltlings will

22 4% ivasi twice.

VI. | CURRENT METHOD OF MARROW TRANSPLANTATION (June, 1970 - Subject to
wodificaticn by TMIG)

A'

Inzunosuppressicn of the patient: The patient will be given

either CYT or TDI in preparation for marrow.transplantaticn.

"The ultipmate and final decision will be made in consultation

with BMIG.

1 Cytoxan (wmodified Santos Regimen): The current dose used
1s 45 npg/kg/day x 4 followiny a stimulatory dose of
leukocytes frew the donmor (Sce Figure). Twency-four

hours follcwing the last dose of CYT, the marrow will
T

-

te transplanced.



2. Total bdody irradieticn (TSI): Twenty-four hours prior
to transplantaticn 950-1,000 rads midline dose will be
delivered from a cobalt 60 éource over a two to three-
hour interval. No stimulatﬁry dose of leukocytes is to
be given, ’
Marrcw procurement: Done marrow will be ottained from wulti-
ple aspirations sites on both anterior and posterior iliac |
crests, and the sternum with the donor under general gnesthesia.

The marrow will be aspirated in heparinized syringes and plac-

-ed into sterile bezkers containing a mixture of heparin and

tissue culture media (TC~199), where it will be thorcughly
mixed. After all marrow has been obtained, the marrow will
be filtered with 300 and 200 micron mesh stainless steel
screens to remové particulate matter. Samples will be obtain-
ed from this final mixture and compared to the peripheral
blood total white blood cell count in crder to cbtain the.
corrected total number of nucleated bone marrow cells pre-
sent. The marrow will then be directly infused intravenously
without a filter. |
Supportive care of the patient during the transplent period:
1. Reverse isolation will be in an unmodified hospital room
Awitﬁ gowns, gloves, hats, and masks for visiting femily
and hﬁspital staff.
2. Non-absorbable antibictics will not be used iritially
to alter endogenous bacterial flora.

3. Red blood cell support will be from rendom blced bank
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donors u;ing adequate planning to enploy the freshest .
blood availavle freom doncrs whose RLC type will not
confuse any R3C "marker” being followed post-

transplant in the recipient. Decause of the refine-
ment of red blood cell antigen grouping necessary, this
intricate matching cannot Le d;ne on an emergency basis.
All support for non-hemorrhagic amemia should be planned.
All blood is to be irrediated with 1,500 R before trans~

fusion.,

‘Platelet cupport will be given from the matched marrow Cow-

donor or femily member if practical. Otherwise, the most

suitable randonm donor will bLe employved. All platelets,

mcsmm FE Faem elbs mebnbad Jemne et Lo o3 oe o d oodeh

s e dr e merw e m wrrte b e erw o e te R em e e e ek -

.
x - M

1,500 R before transfusion.

Granulocyte support for pr :hvlaéis against‘infectioﬁ
will be given whenever a suitably matched donor is
asalleble. (See leukcecyte tramsfusion protocel). Granu-
locytes will cnly te given on day 1, 3, 5 or 6, and 7 or
8 post-transplant tc study the effect on incidence and
severity of infecticn. all leukocytes will be irradiated
with 1,500 R tefore transfusicn. If a severe bacterial
infection is cccumented in patients not scheduled to re-
ceive leukocyte transfusions, they will be instituted and
continuad until the infectlon has cleared. (Sce leuvkocyte
trensfusion protccul;)

Prevention of graft versus hest disease (GVH): The
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initial patients at the NCI received methotrexate post-
transplancation in anticipation of graft versus host
¢isease. The schadule wes 10 wg/w? IV on day 1, 3, and

6 and 5 mglm2 IV weekly thereafter. Subsequent patients
will receive this or other treatment only as Jdetermined
on en individuai tesis, by the IMIG at the time of grafc-
ing. (Other reogimens to be immediately used will include

no post-graft icmunosuppression and cytoxans.)

QUTLINE CF RECORDE TO BE XEPT AND LADORATORY STUDIES TO TE PERFORM-

ED DURING AND AFTER THE TRANSPLANT

This schedule of laboratory studies has been prepared to evalu-
ate the toxicity associzted with impunosuppression for bone narrow
transplantation and to define the limitaticns and ccuplications of
bone marrow transplantation in the treatment of leukemia. This
cutline lists the minipum studies that should be obtained on
notential bone marrow donor candidates and recipients.

L. General corments (See attached figure for timetable.)

-1, Hospitalization,

a. Donor nmust be hespitelized for 24 hours preceding
the procecdure. "

b. Recipients will be placed in an unwodifled hospitai
room with reverse isclaticn precauticns {gown,
mask, hat, and gloves) on the day precedir; imzuno~
suppression.

2, Consant forms

a. Donor: Operative consent for "multiple tone
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marrow aspiraticns under general anesthesia fron
bilateral iliac crests and sternun,”
b. Recipient: Informed comsent fcr "Lone Marrow
Transplantation.”
In order to maintzin complete NIH records, it 1s essen=-
tial that a cally physical examination, caily weights, and
all laberatory data te recorded in the leukemiz flcw sheets.
Aliopurinol should be administered to all recipients dur-

ing the initial transplant period.

When cytoxan is used for immunosuppression, large quanti-

ties (3,000 ml/mz) cf intravencus £luids nust te adminis-

tered each day of and for 48 hours following the course

of therapy.

Pre-transplantisgiviluation of the donor

- 1.

2.
3.
4,

6.
7'

Complete hifkory and physicel examinatiom

Chest x-ray

EKG

BUN, gluccse, SGOT, bilirubin, prothrembin time, PIT,
fibrincgen, protein eclectrophoresis, routine urinalysis
Serologic tests: Austrzlia antigen, toxcplasmosis titer,
CHV-CF titer, candida titer; aspergillus ppt, titer
HL-A typing x 2 (QCI lab and Terasaki)

HLC x 2

In vitro "cellular cytoto#icity" assay beztween doner and
reéipient.

CCC, rcticuloecyte count
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15.
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Tone marréw aspirate with cytogenetics

Red blecod ccll phenotyping

Skin testing (requires at least three weeks for ccmple-
tion of studies). Antigens to be used: PPD, mumps, tri-
chophyton, brucella, SKSD, histc (cocci). Donecrs will be
sensitized to DNCB and b:ucell&. This requires at least
three weeks and should be done vhen the confirmatory HL-A
and MLC are performed.

Anesthesia Department clearance for surgery.

Storage of blood products

a., Platelets from the donor will be frozen for use dur-
ing the post-transglant pericd for support of the
paﬁient.

b. One unit of whcle blood will be obtained in the
plasmapheresis lab and stored in the Clinical Cen-
ter Blood Bank for reinfusion to the donor after
marrow donaticn.

¢. Peripheral blcod lymphocytes will be obtained by
plasmapheresis and frozen for future studies.

d. Leukocytes will be cbtained from the donor one day
prior to imnunosuppression (Tx day-5) for infusion
to patient as the stinmulatory dose of HL-A antigens.

e, 20 ml of serum for storage.

Urine and saliva are tc bte cultured for CilV.

Cross match two units of blood to "hold for surpery”

several days before surgery.
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Obtain permissica frcm the Chief, Surgery lranch, NCI,
to have the denor zo te the recovery room following

BUTEeTy.

Pre-transplant evaluation of recipient

1.
2,
3.
4.

9.
10

11.

12.

13.
14,

HL-A typing x 2 (KCI end Terasaki)

MLC x 2

In vitro cellular cytotoxicity assay

Serum for serum bank (20 ml) may be ottained over a

period of several days

Periphefai blood lymphoecyte response to PHA

Skin testing (see donor section for antigens)

Skin punch biopsy (at least two weecks before Tx)

Deseline cultures when patient placed in isclation roon

(Tx day ~5)

a.’ DBlood, stuocl, urine, perineal skin, and throat, for
aerobic bacteria and fungus

b. Urine, throat washings and saliva for CMV

Stool for occult blood

Serologic tests:. Australia antigen, toxc. titer, can-

dida titer, sspergillus ppt. test, CMV-CF titer

Cone mérrow with cytogenetics (In vitro culture of bone

marrow aspirate should te attempted.)

EKG within the week preceding cytoxan or TDI.

Chest x-ray within the week preceding cytoxan or TBI.

Complete R:XC phenotyping and isohemapplutinin titers (if

to be used a2s tramsplant marker; transfuse patient with

blood products containing none of the doner marker antigens).
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Saliva should be sent to the Clccd Dank to deternine
secretor status. (Saliva must te sent within one hour

of collecticn to Le valid. Meke arrangenents with

M, McGinniss.)

Transfuse to hemcglobin 12-14 gnX

Place patient in reverse isoleticn room and initiate
daily Phischex taths

Peripheral blood lymphocytes are to be obtained by plasma-
pheresis and frozen. It is Lest that Ehis be Initiated

several wecks tefore the date of transplant.

D. Serizl laberazatory tests to be obtained on recipient during the

transplant perisd (see attached figure).

Dav 0 - dav of transplant
Day -1 - day before Tx
Day =5 - day btefore 4-dey immuncsuppression regimen
Blooé studies:
&. Hematolcgy
(1) HgL, WoC, diff., platelet count, retic., daily
by pla;elet-lab
(2) Sedipentation rate DIW (or whenever violet top
tube can be drawn) by platelet lazb
(3) Serum specimen fcr serum bank: at least S cc
clotted Llcod to platelet lab each time venous
blood is drawn (minimum TIW
b; Renal anéd liver functicn tests - Iomediately prior
to and daily during immunosuppressive repioen, every

other Jay for 10 doyeo, then TIW,



Cs

-15 -

SGOT, SCPI, elkaline phosphatzse, creatinine phoscho-

. kinase, bilirubin, LDH, BUN,'creatinina, glucose,

urinélysis

Clotting studies: Immediately prior to and daily
during immunosuﬁpressive regimen, every other coy.

x 2, then wackly )

(1) Prﬁthrombin tine (PT)

(2) Partial thrqmboplastin time (PPT)

(3) Fibrinogen

(4) TFactor analysis as indicated

Stool for occult blood: Day =5, =3, =1, +1, +3, 46,
and twice weekly

Other bLlood tester Trmadiatale awdse oo Iompmocgr.

. pression and weekly thereafter until patient dis~

charged from the hospital

kl) Protein electrophcresis

(2) Imcunoelectropheresis

(3) Serolozic tests: Candida titer, aspergillus
Ppt., texoplasmosis titer, CMV-CT

(4) Ischemagglutinin titers, antibedy screen, and

Coomb's test

(5) 1f RZC marker used, R2C phanotype weckly

(6) If sccretor Jdifference found tetween donor and
recipicnt, fresh saliva speciman should be sent
weekly to the Llood lank.

(7) Creatinine clearance
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Bene marrcew exsminaticns: Doy -5, 0, 45, +10, +15, and

weekly thercafter if marrow function is returning

a.
L.

C.

d.

Routine marrow aspirate

Needle biopsy

Cytogenetics each time if chromoscme nerker exists

or ancuploid cell line hag previously been identified

In vitro culture of tone wmarrcw aspirate

Miscellaneous studies

8.

Cultures: Day ~5, -1, +3, +7, +11, +15, +20, and

weekly if bone marrow function has returned

(1) Aercbic btacterial and fungal cultures of blend,
stool, urine, thrcat, and perineal skin

€2) Tirine_  threoat, and ealiwa fov OMY

If petient is febrile, cbtain deily blocd culturas,

Radiology: Chest x-ray day =5, 0, +1

EXG: Day =5, -4, ~3, -2, ~1, 0, +2, +4, +6

Pathology specime;s

(1) Skin tiopsy to be taken 48 hours after the
appearance of any rash or desquamation. {Serum
sarples should be stored daily during any pericd

of skin rash.) -

(2) Liver biopsies should Le obtained from all
patients having evidence of GVH with liver in-
volvenent.,

Evaluation of iomunologic capacity

(1) Skin tests: Repeat same pre~transplant battery
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sf skin test antigens including antigens that
tﬁe tone marrcw douof héé-posiéive, i.e., DNCT,
brucella, on day 0, 414, +30, and monthly there-
after. -

Immunization: At three weeks post-transplant
immunize the patient ;ith Vi antigen. Obtain

5 ml serum 10 days leter to measurc humoral re-

hel

sponse. Do not immunize patient with A or 2
. a, ., .

substance.

Response of peripheral blocd lymphocytes in
vitro to PHA, MLC, and other antizens shculd be
measured on day ~5, daily x 7 days, then weekly
thereafter. Send 10 cc'ﬁeaarinized hlood (10
U/nl) to koom 2B4S. 'ijogengtic‘anglysis <an
be performed cn this saﬁe peripherai-blood

»

sample,

-
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BONE MARROW TRANSPLANT PLAN (Modified Santos Regimen)

BONE MARROW INFUSION
From matched

~ HL-ADONOR o
Antigenic Stimulus vV
(WBC's or whole blood)
@ n,_é.ox\p : .- Period of intensive Hematologic support
N . - s ' 1
th irradicted RBC's,WBC's, and platelets
(45 mqrke/doy, IV ) with irradicte 3 s,and p
R - (5mg/M%-1v)
. ME "HOTREXATE & weekly
wee L (10mg/M%-1V) thereafter
Count -y {

l ! | S|
DAY 5 4 3 2 -1 0 I 2 3 .6 13 14 15 16 I7

NCI-1969

. ry -
7/ 7,




PRE~TRANSPLANT CHECK LIST

NAYE OF PATIENT

UNIT NUMBER

1TEM

OCNQPR

RECIPIZ T

. L

Conplete H & P

2,

Consent forms

Baseline CBC

EKG

Crest X-ray

Renal, liver function tests and clotting studies
(creatinine clearance on recipient}

1

Cultuyres: Bacteria (aerobic and anaerobic)
Fungi

Urine and saliva for CMV

9.

Seroleogys CYMV, Toxoplasmesis titer
Australia antigen
Candida and Aspergillus .

10,

HL-A typing (confirmatory)

11,

¥LE

v vitro celiular cytoxicity assay

13.

Skin tests {PFD, DNCB, etc,)

14,

Bone marrow with cytogenetics

15,

Red cell phenotyping and saliva for secretor

lsl

Peripheral blood lymphocytes frozen

17.

Serum for serum bank

18,

Blood produrts stored

19,

Anesthesia clearance

20,

Operating room schedule postied

21,

Cross match 2 units of blood

22,

Recovery room scheduled

23,

Lyrphocyte respanse to PHA & WLG

24,

Skin punch biopsy

. 25

Stoel gccult blood

26,

Fransiuse ip 14 gmj igb

‘resnge for isclation room




L]
’ NANWE OF PATIEM UHIT NUNBER
CHECK LIST FOR PRE- AND POST-TRANSPLANT LABORATORY STUIIES (NCT) )
(Can be resoved from protocol and left in chart.)
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Ay .ndix to Protocol #70-4 ‘ June, 1970

ALLOGENEIC BONE MARROW TRANSPLANTATION
FOR PATIENTS WITH LEUREMIA

Selection of Patlents for Bone Marrow Transplantation
Acute Leukemia Service

Acute Lymphocytic Leukemlia: All patients will be treated with standard' l
acute leukemia

1. NEW POMP
2. OLD POMP $:=—==5 POMP CYCLE
i
. W
3. T AGPARTATNARR [&1ana nw in namhinntina)
Remission No Response
vy ,
4, Bone Marrow Trans- Daunorubicin (Alone or in combination) -
plant in Remission //' \
Remission No Response
5. Bone Marrow Bone Marrow
Transplant in Transplant in
Remission Relapse

e J

Phase I Drug Trials Phase I Drug Trials
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