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• Chemotherapy remains the standard of care for most patients with AML, despite 
recent approvals of novel drugs

• We have identified immune subgroups of AML (‘immune-infiltrated’ and ‘immune-
depleted’) that predict chemotherapy resistance but also response to flotetuzumab 
immunotherapy (Vadakekolathu J, et al. Under revision)

• The genetic drivers of immune infiltration in AML are presently unknown

• TP53 mutations occur in 8-10% of de novo AML cases and are associated with 
chemotherapy resistance, high risk of relapse and dismal prognosis even after 
hematopoietic stem cell transplantation

• The functional consequences of TP53 mutation/inactivation on host immune 
regulation have been largely overlooked in AML

• The TP53 mutants studied thus far in AML do not show any evidence of gain-of-function 
mechanisms (Boettcher S, et al. Science 2019)

Background



• To determine whether TP53 abnormalities correlate with the 
composition and functional orientation of the tumor 
immunological microenvironment (TME) in AML

• To determine whether TP53 abnormalities identify a subgroup of 
patients with AML that may benefit from immunotherapy with 
flotetuzumab, a CD123×CD3 bispecific DART® molecule for 
redirecting host T cells to AML (Chichili GR, et al. Science 
Translational Medicine 2015) in the CP-MGD006-01 clinical trial 
(NCT#02152956)

Objectives
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TP53–related immune profiles in primary BMs
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A unique immune TP53 classifier

Up in TP53-mut. AML
(n=42 cases)

Up in TP53-wt AML
(n=22 cases)

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●
●
●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●●

●

●

●●

●

● ●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●

●

CD79A FAM124B

MFGE8

CD79B

ICAM1

CXCL3

KIF2C

PTCD2

BIRC5

ISG15

AREG

CDKN1A

TICAM1

CCL2

VSIR

LY9CSF1R

NFAM1

IFIT2

PRF1

THBS1

TRAT1

BCL2

FCAR

TNFSF13

CDKN2A

ADM

FOSL1

IL10RA

VEGFA

FBP1

HRAS

LYZ

CD27

SERPINH1

CDKN1C

SLC1A5

ZAP70

MKI67

HAVCR2

HLA−A

XCL1/2

NFATC2

CDC20

TBXAS1

CCL5CD96

OASL

IFNG

ENTPD1

CCNE1

FCGR1A

GIMAP4

ATF3

IL10

BMP2

IRF1
SLC2A1 IL6

TNF

FCGR3A/B

KLRB1

ADORA2A

GLS

TNFRSF10D

PC

ZC3H12A

CD6

DUSP2

FCN1

FAM30A MAML2

NFKBIE

HLA
RRM2

CXCL1

SFXN1

VCAM1

BRCA1

IL11RA

SGK1

PTGS2

LCK

TTC30A

0

1

2

3

4

−2 −1 0 1 2
log2(Fold−change)

−l
og
10
(P
.V
al
ue
)

Log2 fold change

-L
og

10
p

va
lu

e

B
C
Hallmark TP53 pathway genes

(M5939 MSigDB; n=200)

195
(46.1%)

35
(8.3%)

DE immune genes between
TP53 mutated and
TP53 wild t AML

TP53 pathway genes in NCI-60 cell lines
(M2698 MSigDB; n=193)

0
(0%)

188
(44.4%)

5
(1.2%)

0
(0%)

0
(0%)

A
TP53 status

FCAR
CXCR2
PRF1
GIMAP6
CD79A
CXCL8
ITGB3
OASL
THBS1
IL33
GBP1
CXCL2
CD79B
FAM30A
RIPK2
DUSP5
CCL2
PTGER4
CXCL1
CCL3/L1
THBD
CCR2
IFNG
MS4A1
MYCT1
CD19
CX3CR1
CSF1
VTCN1
CD2
MARCO
IL6
NT5E
BBC3

p53 status p53 status
Mutated
WT/NA/ND

−2

0

2

4



TP53–related immune genes stratify survival

B
KEGG Pathway Description Count in gene set FDR

hsa04060 Cytokine-cytokine receptor interaction 9 of 263 5.56×10-9

hsa05323 Rheumatoid arthritis 6 of 84 6.37×10-8

hsa04657 IL-17 signaling pathway 6 of 92 8.02×10-8

hsa04621 NOD-like receptor signaling pathway 6 of 166 1.56×10-6

hsa04668 TNF signaling pathway 5 of 108 4.16×10-6

C

In silico prognostic power in TCGA-AML cases
(18 upregulated genes in TP53 mutated AML)

0 24 48 72 96 120 144
0

25

50

75

100

Relapse-free survival time (months)

P
er

ce
nt

 s
ur

vi
va

l

Altered (median RFS=11.4 mo.)

Not altered (median RFS=24.1 mo.)

P=0.0068

Log rank χ2=7.32; HR=1.86 (95%CI 1.12-3.1)

0 24 48 72 96 120 144
0

25

50

75

100

Overall survival time (months)
Pe

rc
en

t s
ur

vi
va

l

Altered (median OS=11.4 mo.)
Not altered (median OS=27.0 mo.)

P=0.0009

Log rank χ2=10.94; HR=1.88 (95%CI 1.24-2.85)

“Altered”:
mRNA up-regulation

amplification
deep deletion

mis-sense mutations

A

STRING
Interaction Network



Flotetuzumab immunotherapy cohort
Characteristic NCT#02152956 Patients (n=35)*

Age (median and range) 54 years (27-74)

Gender
Male 16 (46%)

Female 19 (54%)

Disease status at study entry

Late relapse (CR with initial duration >6 months) 7 (20%)

Refractory to HMA 2 (5.7%)

Refractory
Primary induction failure (PIF; ≥2 induction attempts) 20 (57.1%)

Early relapse (CR with initial duration <6 months) 6 (17.2%)

2017 ELN risk stratification

Favorable 3 (8.6%)

Intermediate 8 (22.9%)

Adverse 24 (68.6%)

Secondary AML 11 (31.4%)

Number of prior lines of 
therapy (median and range) 3 (1-9)

*Subgroup of 35/50 patients treated at the RP2D for whom BM samples were available

Response assessment criteria employed in analysis:  

Anti-leukemic activity (ALA): CR/CRh, PR, “other benefit” (>30% decrease in BM blasts 
compared to baseline) 
Non-responders (NR): treatment failure, stable disease, progressive disease

Anti-CD3 Anti-CD123

Flotetuzumab



Flotetuzumab cohort – TP53 mutations associate with an 
immune-infiltrated TME
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Response to flotetuzumab in TP53 mutated patients
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• Immune transcriptomic analyses of in silico and wet-lab cohorts of TP53
mutated AML suggest the presence of high T-cell infiltration and high 
expression of immune checkpoints and IFN-g signaling molecules 
compared with AML subgroups with other risk-defining molecular 
lesions

• Immunotherapy with flotetuzumab may be efficacious in individuals with 
altered TP53 status, with an overall reduction of BM blasts averaging 
42% and with evidence of ALA in 45.5% (5/11) of the patients

• The overall response rate observed in TP53-mutated patients treated 
with flotetuzumab encourages further study of this immunotherapeutic 
approach

Conclusions
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