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50106 Phase III
Coordinating Group: SWOG

A Phase III Study of the Addition of Gemtuzumab Ozogamicin (MylotargS
Induction Therapy Versus Standard Induction with Daunomycin and

Cytosine Arabinoside Followed by Consolidation and Subsequent
Randomization to Post-Consolidation Therapy with Gemtuzumab

Ozogamicin (MytotargS or No Additional Therapy for Patients under Age
61 with Previously Untreated de novo Acute Myeloid Leukemia (AML)

Participants:
SWOG, CTSU (endorsed by NCIC CTG and the lrukemia
Group of Middle Sweden)

Study Coordinators:
S Petersdorf, M Slovak, C Willman

Statisticians:
K Kopecky, H Gundacker

Data Coordinators:
T Maher, C White

Date Activated:

5/15/2004

Date Closed:

8/20/2009

Schema

Obiectives
To compare disease-free survival (DFS) of pa-
tients under age 61 with previously untreated, de
novo, non-M3, AML who receive gemtuzumab
ozogamicin as post-consolidation therapy versus
patients who receive no post-consolidation thera-
pv.

To compare the complete remission (CR) rate
achieved by the addition of gemtuzumab ozoga-
micin to standard induction chemotherapy to that
achieved with standard induction chemotherapy
in patients under the age of 6l with previously

Post-Consolidation

Gemtuzumab for 3 cycles

No additionaltherapy

untreated, de novo, non-M3 AML. The durability
of complete responses will also be measured.

To estimate the frequency and severity of toxici-
ties of the addition of gemtuzumab ozogamicin to
induction therapy and post-consolidation therapy.

To evaluate the prognostic significance of CD33
expression on the response rate of patients who
receive gemtuzumab ozogamicin.

To evaluate the prognostic significance of FLT3
mutations prior to therapy, and of minimal resi-
dual disease in remission specimens collected be-

lnduction

Daunomycin
Gemtuzumab―――)
Ara―C

Consolidation
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fore and after consolidation therapy and after
post-consolidation therapy with gemtuzumab

ozogamicin.

To evaluate the prognostic significance of the
flow cytometric detection of minimal residual

disease in specimens collected before and after
consolidation therapy and after post-consolidation
therapy with gemtuzumab ozogamicin

Patient Population
Patients must htave a morphologically confirmed
diagnosis of acute myeloid leukemia (AML) with
FAB classification other than M3, based on bone

marrow aspiration and biopsy performed within
14 days prior to registration. Patients with M3
AML or blastic transformation of chronic myelo-

-genous leukemia are not eligible. Patients with a

preexisting hematologic disorder evolving to
AML such as myelodysplasia or secondary leu-

kemia are not eligible.

Patients must not have received systemic chemo-
therapy or more than one dose of intrathecal
chemotherapy 1br acute leukemia. Administration
ofhydroxyurea to control high cell counts prior to
regi stration is perm itted.

Patients must have reached their 18th birthday
but not reached their 61 st birthday and must have

a Zubrod performance status of 0, 1,2, or 3. Pa-

tients must have normal hepatic and left ventricu-
lar function. Patients with unstable cardiac arr-

hyhmias or unrtable angina are not eligible.

Stratifi cation/Descriptive Factors
At first (induction) randomization, patients will
be stratified b'7 age at enrollment: less than 35

years vs 35 years or older.

At the second (post-consolidation) randomiza-
tion, patients will be stratified by (1) gemtuzumab
ozogamicin therapy in step l: Yes vs. No, and (2)
pre-induction cytogenetic risk group: favorable vs

intermediate vs unfavorable vs indeterminate.

Accrual Goals
The accrual goal for this study is to randomize
342 eligible patients (171 per arm) to the second

(post-consolidation) randomization. It is esti-

mated that approximately 5O7o of the patients

enrolled will proceed to the second randomiza-
tion. Therefore, approximately 684 patients will
be enrolled and randomized to the first (induc-

tion) randomization.

Three interim analyses will be conducted during
the course of the study; they will be done when

approximately 25Vo, 5O7a and 75Vo of the antic-
ipated relapse t:vents have occurred.

Summarv Statement
The study was closed on August 20, 2009 with a

total of 637 patients accrued. Currently 33 pa-

tients are ineligible and are excluded from the

analysis: 17 with preexisting hematologic disord-
ers or secondary leukemia, ten without docu-
mented AML, five with M3 AML, and one who
was older than 60 at randomizaion. Three other
patients who withdrew consent after registration
and received no protocol therapy are excluded
from this analysis.

Induction Therapy:

Thirteen major protocol deviations were reported.
Three patients received no protocol treatment for
various reasons. Three patients assigned to the
gemtuzumab arm did not receive gemtuzumab
due to refusal, high LFTs, and lung hemorrhage.
Two patients did not receive the second induction
course for residual disease, two received a higher
dose of Ara-C than prescribed in the protocol,
one received gemtuzumab in error, one was given
a second induction cycle after achieving CR, and
one did not receive daunomycin during the fust
induction cycle.

Eight patients on the gemtuzumab arm were tak-
en off protocol treatment due to toxicity: three

due to VOD and other liver toxicity, two due to
renal failure, and one each due to skin/neurologic
toxicities, lung hemorrhage, and infusion reaction
to gemtuzumab. No patients were taken off stan-
dard therapy due to toxicity. Eleven patients on

the gemtuzumab arm and 23 patients on the stan-

dard treatment arm came off protocol treatment
early for various other reasons primarily to pur-
sue therapy off protocol.

The three patients who received no protocol
treatment are excluded from the analysis of in-
duction toxicities, along with four treated patients
whose toxicities were not assessed. Of 283 pa-

tients on the gemtuzumab arm who have been

evaluated for induction toxicities, sixteen (5.7%)

suffered fatal toxicities: five due to hemorrhage,
five due to infection, two due to ARDS, one due
to liver failure, one due to ARDS with dyspnea,
one due to hemorrhage, infection, ARDS and aci-
dosis, and one due to multi-organ failure. Various
Grade 4 non-hematologic toxicities have been re-
ported for 45 additional patients, including 26
with infection and one with VOD.

Of 281 patients on the standard arm who have
been evaluated for induction toxicities, four
(1.47o) suffered fatal toxicities: two due to infec-
tion and one each due to hemorrhage and ga-

strointestinal colitis. Grade 4 non-hematologic
toxicities have been reported for 30 patients, in-
cluding l5 with infection.
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The fatal induction toxicity rate is significantly
higher in the gemtuzumab arm compared to the
standard arm (5.7Va vs l.4Vo, two-sided p = 0.01

by Fisher's exact test). Notably, the fatal toxicity
rate on the gemtuzumab arm is similar to the rates

in earlier SWOG studies using induction regi-
mens similar to the standard arm of 50106, while
the rate on the standard arm is signihcantly lower
than in the earlier studies.

One patient who received no treatment due to in-
surance refusal and another whose diagnosis was

revised to ALL are excluded from the analysis of
response. Of the 287 patients who have been

evaluated for response to induction on the gemtu-
zumab arm, 214 Q5Vo) achieved CR or CRi (95%

Cl 70Vo - 80Va) and 4l (l6Vo) had resistant dis-
ease. Of the 285 patients evaluated for response

on the standard, arm, 207 (737o) achieved CR or
CRi and 60 (21Vo) hadresistant disease.

One hundred seven of the 297 evaluable patients
with follow-up on the gemtuzumab arm have died
and the median overall survival is 31 months
(95Vo Cl; 25 - 39 months). One hundred four of
the 299 evaluable patients with follow-up on the

standard arm have died, with median overall sur-
vival 34 months (95Vo Cl:24 - 4l months). Of the

214 patients who achieved CR on the gemtuzu-
mab arm, 60 have reports of relapse and 20 died
without a report of relapse, and the estimated
probability of relapse-free survival (RFS) at two
years is 5OVa (95Vo Cl: 42Vc - 59Vo). Of the 207
patients who achieved CR on the standard arm,
6l have reports of relapse and 19 died without a

report of relapse, and the estimated two-year RFS

is 497o (957o Cl: 417o - 587o).

Consolidation Therapy:

Qf 402 patients registered for consolidation,24
were not eligible because they were not shown to
have a complete response to induction therapy,
had inadequate liver function, or were ineligible
for the initial registration. Major deviations wcre
recordcd for two patients who did not reccive
consolidation due to detection ofperipheral blood
blasts on the day ofregistration and late induction
toxicities. Ten patients were removed from proto-
col consolidation therapy due to consolidation
toxicities: five due to slow platelet recovery, two
due to neurotoxicitics and one each due to late
induction toxicities, febrile neutropenia, and un-
specified toxicity. Forty-six additional patients
were taken off therapy early for other reasons,
primarily to pursue transplant. Of 353 patients
evaluated for consolidation toxicities, one fatal
consolidation toxicity (infection) has been re-
ported. Grade 4 non-hematologic toxicities have

been reported for 52 patients during consolidation
therapy, including 38 with infection.

Post-consolidation Therapy:

Of 182 patients registered for post-consolidation
randomization, twelve are ineligible: eight be-

cause they were ineligible for a previous registra-
tion on this study, two without neutrophil recov-
ery when registered, one due to progression, and
one due to relapse. Major protocol deviations
were reported for six patients who refused to re-
ceive gemtuzumab before starting treatment. Five
other patients refused to complete post-
consolidation gemtuzumab therapy. Eleven pa-
tients were taken off post-consolidation therapy
due to toxicity, most frequently prolonged hema-
tologic recovery.

Among the 73 patients evaluated for toxicity of
post-consolidation gemtuzumab, no fatal toxici-
ties have been reported. Forty-eight have Grade 4
toxicities, primarily hematologic. Five patients
had Grade 4 non-hematologic toxicities, four with
inf'ection.

Of the 84 evaluable patients with follow-up on
the post-consolidation gemtuzumab arm, 41 have
relapsed and two have died without a report ofre-
lapse, and the estimated disease-free survival
(DFS) two years after the post-consolidation ran-
domization is 39Vo (95Vo Cl: 27% - 5lVa) for the
gemtuzumab arm. Of the 84 evaluable patients on

the post-consolidation observation arm, 34 have
reports of relapse and two have died without a re-
port of relapse, and the estimated two-year DFS
is 507c (95% Cl:38Vo - 62Va).

Early Closure of the Study:

On August 11, 2009 the SWOG Data and Safety
Monitoring Committee (DSMC) reviewed the
second scheduled interim analysis of CR rates,
which was based, as planned, on the frst 456
evaluable patients. The CR rates in that analysis
were similar to those for all patients in the present
analysis, 66Vo in 227 patl,ents on the gemtuzumab
arm, and 69Vo in 229 patients on the standard
arm. With these data the hypothesis that the gem-
tuzumab arm increases the CR rate by l2Vo was
rejected at the predefined significance level
(p<0.0025). In addition, as shown above, RFS
was not significantly better on the gemtuzumab
arm. The DSMC also reviewed the hrst planned
interim analysis of post-consolidation DFS, the
results of which were similar to those described
above. That analysis rejected the hypothesis that
gemtuzumab improves DFS with a hazard ratio
(observation : gemtuzumab) of 1.5 at the prespe-

cified significance level (p<0.001). Based on

these results, as well as the higher incidence of
fatal toxicities in the gemtuzumab induction arm
similar to that described above, the DSMC rec-
ommended closure of both the induction and
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post-consolidation randomizations. This recom-

mendation was reviewed and accepted by the

studv team. Leukemia Committee, and SWOG

leadership, and the study was closed to accrual on

August 20,2009.

Initial Registrations By 3 Month Intervals

胤器総総蠍羅燃鏑蠍鷺総総蠍器燃総蠍鷺総総蠍
Time of Registration

$ ARA-C + Daunomycin fl ARA C + Daunomycin + Mylotarg

Registration by

lnitial Rcgistration/

Institution

Randomization

Institutions

CTSU
Michigan, U of
MUSC, Hollings CC
Loyola University
Puget Sound
Rochester, Univ of
Stanford University
New Mexico MBCCOP
Wichita CCOP
Wayne State Univ
Karolinska Univ Hosp
LSU-Shrevepott
Utah, U of
Kentucky, U of
LSU-Shreveporr CCOP
Cleveland Clinic OH
Southeast CCC CCOP
Grand Rapids OCOP
Columbus CCCTP

Dayton CCOP
San Antonio, U ofTX
Akademiska HospitaVKarolinska Univ Hosp

Institutions
Total
Reg

250
36
30
29
28
23
2l
lo
t9
l8
t3
It
ll
t0
l0
9
9
7
o

6
6
5

Total

Reg

2
2
2
2
2
2
2
7

637

Boston Univ Med Ctr
Providence Hosp
Upstate Carolina
Sutter Hlth Western/Davis, U of CA
Akron Gen Med Ctr/Cleveland Clinic OH
Arkansas, U of
Central IL CCOP
Kansas Cily CCOP
I-SU-New Orleans CCOP
BAMC/WHMC
Madigan Army Med CIr/BAMC/WHMC
Michigan CRC CCOP
Montana CCOP
Sahlgrenska U Hosp/Karolinska Univ Hosp
So Calii U of
St Edward Mercy MC/Arkansas, U of
St Louis CCOP
Stormont-Vail HealthL/Kansas, U of
Watson Clinic Center/H Lee Moffitt CC

AII Other Institutions
Total (48 Instirutions)
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Registration,Ehgibility,and Evaluabiuty

lnitial Rё gistration/Randonlization

Data as of Fcbruary 15,2010

ARA‐C
+Daunorttcin     ARA‐ C

TOTAL +Mylotarg +Daunomycin

NULIBER RECISTERED
INELIGIBLE
ELIGIBLE

Not Analyzablc

R“ PONSE ASSESSMEhlr
Dctcrlllinablc

Not Detcrminablc
Too Early
Not Applicable

ADVERSE EVENT ASSESSⅣENT
Evaluablc
Not Evaluablc
Too Early

317
16

301
3                   2

637
33

604

534
38
27
2

271
14

15

2

Patient Characteristics

ln■ ial Rcま sぼatiOn/Randomization

Data as of Fcbluary 15,2010

ARA‐C+Daunomycin+
Ⅳlylotarg

(n=299)

ARA―C+Daunomycin
(n=302)

AGE
Median
Minimum
Maximum

< 3-5 years
: 35 Years

SEX
Males
Females

FIISPANIC
Yes
No
Unknown

RACE
White
Black
Asian
Pacific Islander
Native American
Unknown

472
187
607

27          9%
9      3%
3      1%
3      1%
17         6%

SOUTHWEST ONCOLOGY GROUP

485
185
609

63         219ろ             63         21%
236         7996           239         79%

164         55%           153          51%
135         45%           149         49%

10      3% 18       6%
226         769b           240         79%
63         21% 44      15%

240         80%           262         87%
H       4%
18       6%
1       0%
3      1%
7       2%
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TreatIIlent Sullmary

lnitial Registratlon/RandOmization

Data as of February 15,2010

ARA-C
+ Daunomycin

+ Mylotarg
ARA‐C

+Daunomycin

NUN4BER ON PROTOCOL TREATⅣ ENT

NUNIBER OFF PROTOCOL TREATMENT
REASON OFF TREATMENT

Trcatmcnt complctcd as planncd
Advcrse Events or side cffccts
Rcfusal ullrelatcd to advcrsc cvents

ProgresSiolVrclapsc

Death
Othcr― not protocol speciflcd

Rcason undcr rcvle、v

MAJOR PROTOCOL DEVIATIONS

TOTAL
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Number of Patients with a Given Type and Grade of Adverse Event

Initial Registration / Randomization

Non-Hematologic Toxicities Only

Adverse Events Unlikely or Not Related to Treatment Excluded

Adverse Events with No Entries for Grades 3 to 5 Have Been Suppressed

Data as of Fcbruary 15,2010

ARA‐ C+Dau■ omycin
+Mylotarg
(n=283)

Grade Grade
ADVERSE EVENT Ullk

ARA‐C+Daunomycin
(n=281)

≦ 2 Unk ≦2

Allergy/immunology
Cardiac General
Cardiovascular Infect., Gr. 34 ANC
Clotting
Death
Dermatologic/Skin
Endocrine
Eye
Flu-Like Symptoms
GI Fistula
GI Hemorrhage
GI Infection, Gr.0-2 ANC
GI Infection, Gr- 3-4 ANC
GI Infection, Unk ANC
GI Pain
GI Perforation
GU
GU Fistula
GU Hemonhage
GU Infection, Gr.0-2 ANC
GU Infectio& Gr. 3-4 ANC
GU Infection, Unk ANC
Gastrointesti nal
Hemonhage
Hepatobiliary Infect., Gr.0-2 ANC
Hepatobiliary/Pancreas
Infection
lnfection, Gr. 3-4 ANC
Infection, Unk ANC
Lung
Lung Hemonhage
Lung Infection, Gr. 0-2 ANC
Lung Infection, Gr. 3-4 ANC
Lung Infection, Unk ANC
Lung Pain
Lymphatics
Metabolic/hborarory
Mood Aheration
Mucositis, Clinical
Mucositis, Functional
Muscle Weakness
Musculoskel. Infect., Gr- 0-2 ANC
Musculoskeletal Pain
Musculoskeletal/Soft Tissue
Neurologic
Neurologic Infection, Gr. 3-4 ANC
Neurologic Pain
Pain
SexuaVRepro. Infect., Gr. 3-4 ANC
Skin Infection, Gr.0-2 ANC
Skin Infection, Gr. 3-4 ANC
Skin Infection, Unk ANC
Skin Pain
SupraventricuIar Arrhythmra
Syndromes
Vascular
Ventricular Arrhythmia

MAXIMLM GRADE ANY
ADVERSE EVENT
Number

0   277
0   273
0   282
0   281
0   282
0   277
0   282
0   283
0   253
0   282
0   280
0   282
1    274
0   283
0   275
0   283
0   275
0   282
0   278
0   283
0   277
0   281
0   253
0   265
0   282
0   278
0  1H l
0   248
0   280
0   261
0   275
0   277
0   260
0   282
0   281
0   281
0    185
0   282
0   277
0   278
0   283
0   282
0   282
0   282
0   275
0   282
0   275
0   282
0   282
0   281
0   278
0   279
0   283
0   282
0   281
0   278
0   282

0
0
0
0
0
0
0
0

0
0
4

58   164  45   16
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Response

lnidal Rcgistratlon

Data as of February 15,2010

ARA-C +
Daunomycin
+ Mylotarg

ARA-C +
Daunomycin

Complete Response
CR w/Incomplete Hem. Recovery
Partial Response
Assessment Inadequate
Resistant Disease
Died During Aplasia
Died <7 Days After l st Course
Died Without Bone Manow Exam

Total

194
20
2
13

47
1

68%
7%
1%
5%
16%
0%
1%
2%

100%

67%
5%
1%
3%
21%
0%
0%
2%

100%

９２

‐５

４

９

６０

０

０

５

　

８５

Registration, Eligibility, and Evaluability

Consolidation

Data as ofFebruarv 15. 2010

ARA-C
Consolidation

ARA‐C
ConsolidaJon

NUMBER REGISTERED
INELIGIBLE
ELIGBLE

Analyzable,Pcnd Elig

402          ADVERSE EVENT ASSESSMENT
24       ‐       Evaluablc

378             Not Evaluablc
l            Too Early

Treatl■ ent SuII11■ary

Consolidation

Data as of Fcbruな y15,2010

想 A―C
Consolidation

NUMBER ON PROTOCOL TREATMENT

NUMBER OFF PROTOCOL TREATMENT
REASON OFF TREATMENT

Trcatmcnt complctcd as planned

Advcrsc Events or side cffccts
Rchsal unrelatcd to advcrsc evcnts
Progcssiolyrelapsc
Death
Othcr― not protocol spcciflcd

Rcason undcr rcvicw
MAJOR PROTOCOL DEVIATIONS

SOUTHWEST ONCOLOGY GROllPAPRIL 15‐ 17,2010

S0106/111

LEUKEルIIA  17



Number of Patients with a Given Type and Grade of Adverse Event

Consolidation

Non-Hematologic Toxicities Only

Adverse Events Unlikely or Not Related to Treatment Excluded

Adverse Events with No Entries for Grades 3 to 5 Have Been Suppressed

Data as ofFebruarv 15. 2010

ARA‐C Consobdation

(n=353)

Grade

ARA‐ C Consolidation

(n=353)

Grade

ADVERSE EVENT Unk ≦2 ADVERSE EVENT U忠  ≦2

Airway Obstruction
Cardiac Anhythmia
Cardiac General
Cardiovascular Infect., Gr. 0-2 ANC
Clotting
Dermatologic/Skin
Eye Pain
Flu-Like Symptoms
Gl Hemonhage
GI Infection, Gr. 3-,1 ANC
GI Neoosis
GI Pain
GU Hemonhage
GU Infection, Gr. 3-4 ANC
Gastrointestinal
Hematologic
Hemonhage
Hepatobiliary Inl-ect., Gr. 3-4 ANC
Hepatobiliary Inf'ection, Unk ANC
lnfection
Infection, Gr. 0-2 ANC
Infection, Gr. 3-4 ANC
Infection, Unk ANC
I.ung
Lung Hemonhage
Lung Infection, Gr. 0-2 ANC

0 352
0 351
0 341
0 352
0 352
0 352
0 352
0 317
0 351
0 344
0 352
1 348
0 352
0 344
0 340
0 352
0 338
0 352
0 352
0 182 1
0 344
0 297
0 346
0 333
0 349
0 346

NUMBER REGISTERED
INELIGIBLE
ELIGIBLE

Analyzablc,Pcnd Elig

ADVERSE EVENT ASSESSヽ 4EN■

Eval、lablc

Not Evaluable
Too Early
Not Applicablc

Lung Infection, Gr. 3-4 ANC
Lung Infection, Unk ANC
Lung Pain
Lymphatics
Metabolic/Laboratory
Mood Alteration
Mucositis, Clinical
Mucositis, Functional
Muscle Weakness
Musculoskel. Infect., Gr. 34 ANC
Musculoskeletal Infection, Unk ANC
Musculoskeletal Pain
Neuologic
Neurologic Infection, Gr. 3-l ANC
Neurologic Pain
SexuaVRepro. Infect., Gr. 0-2 ANC
SexuaVRepro. Infect., Gr. 3-4 ANC
Skin Infection, Gr. 3-4 ANC
Skin Infection, Unk ANC
Syndromes
Vascular

MAXIMUM GRADE
ANY ADVERSE E\€NT

Number

Mylotarg 0bservation

1 332  19   0   1
0 350   3   0   0
0 351   2   0   0
0 352   1    0   0
0 290  54   9   0
0 352   1   0   0
0 352   1   0   0
0 351   1   1   0
0 351   2   0   0
0 352   1   0   0
0 351   2   0   0
0 348   5   0   0
0 342  11   0   0
0 352   1    0   0
0 348   5   0   0
0 352   1   0   0
0 352   1    0   0
1  344   8   0   0
1  349   3   0   0
0 351   2   0   0
0 350   1   2   0

0 117 183  52
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Registration, Eligibility, and Evaluability

Post-Consolidation

Data as ofFebruary 15,2010

TOTAL

182              91
12                   5

170             86
16                12
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Treatment Summary

Post-Consolidation

Data as ofFebruarv 15, 2010

NUMBER ON PROTOCOL TREATMENT

NUMBER OFF PROTOCOL TREATMENT
REASON OFFTREATMENT

Treatment completed as planned
Adverse Events or side effects
Refusal unrelated to adverse events
Progtession/relapse
Death
Other - not protocol specified

Reason under review
MAJOR PROTOCOL DEVIATIONS

Mylotarg

4

Number of Patients with a Given Type and Grade of Adverse Event

Post-Consolidation

Includes Hematologic Toxicities

Adverse Events Unlikely or Not Related to Treatment Excluded

Adverse Events with No Entries for Grades 3 to 5 Have Been Suppressed

Data as ofFebruary 15, 2010

Mylotarg
(n=73)

Grade

ADVERSE EVENT       ≦2  3 ADVERSE EVENT             ≦2  3  4

Mylotarg
(n=73)

Grade

ALT
AST
Dehydration
Fatigue
Febrile neutropenia
Fever
GI Pain: anus
GI Pain: rectum
Hemoglobin
Hyperglycemia
Hypokalemia
Hypophosphatemia
Hypotension
lni 34 ANC: blood
Inf, 34 ANC: cath-related
Leukocyles
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Lung Inf,34 ANC: pharynx
Lymphopenia
Musculo. Pain: back
Musculo. Pain: Iimb
Nausea
Neuro Pain: head/headache
Neutrophils
Oppofi unistic infection
Petechiae
Platelets
Serum sickness
Skin Inl 3-4 ANC: skir
Vomiting

MAXIMUM GRADE ANY ADVERSE EVENT
Number
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