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Abstract

The cell surface glycoprotein CD47 is a critical “don’t eat me” signal to the innate
immune system, which inhibits phagocytosis by binding the signal regulatory protein
alpha (SIRPa), an inhibitory immunoreceptor on macrophages. Hematological
malignancies, such as AML, express high levels of CD47 as interactions between
CD47 on cancer cells and SIRPa on macrophages inhibit phagocytosis resulting, thus,
in tumor immune evasion. High expression of CD47 in patients with AML has been
associated with poor prognosis, however, there is no standard technique for assessing
CD47 expression on AML blasts in clinical practice and the real prognostic value of
CD47 overexpression varies among studies in the current literature.

The principal aim of this study was to confirm the expression of CD47 on AML blasts
and to correlate the levels of CD47 expression to prognosis in order to define the real
prognostic value of CD47 overexpression on AML patients.

CDA47 expression was evaluated by flow cytometry on AML blasts in bone marrow
samples performed at diagnosis and reported in terms of MFI.

Flow cytometry analysis demonstrated the expression of CD47 in all AML patients with
a median MFI on leukemic blasts of 16.8 (range 2 — 693.63).

CDA47 levels on AML blasts correlated with WBC count (rs 0.403, p =0.016), BM blasts
percentage (rs 0.494, p = 0.003), PB blasts percentage (rs 0.482, p = 0.003) and LDH
levels (rs0.382, p = 0.028) and higher expression of CD47 was associated with reduced
survival with a HR of 1.04 (Cl: 1.01 — 1.08, p =0.047).

Further studies with larger sample sizes are necessary to better define the prognostic
value of CD47 overexpression in the complexity of AML tumor microenvironment and,
possibly, to identify a subgroup of patients who could derive maximum benefit from

emerging CD47-SIRPa blocking therapies.



Introduction

Acute myeloid leukemia (AML) is a heterogenous blood cell cancer characterized by
uncontrolled proliferation of clonal hematopoietic cells. The clonal expansion of
leukemic cells hinders normal myelopoiesis causing symptoms related to pancytopenia
(anemia, neutropenia, and thrombocytopenia).” AML is the most common acute
leukemia in adults with a median age at diagnosis of 68 years.? The estimated 5-year
overall survival (OS) is 30%, however, it is less than 10% in patients older than age
60.3

AML should be diagnosed and classified according to either International Consensus
Classification (ICC) or World Health Organization 5th edition (WHOS5) criteria. Both ICC
and WHOS5 classify AML according to cytogenetic and molecular features, on the
contrary they present some relevant differences.*

WHOS does not require any blast threshold for cases with defining genetic
abnormalities (eg, t(15;17)/PML::RAR, t(8;21)/RUNX1T::RUNX1T1,
inv(16)/CBFB::MYH11, NPM1, others) with the exception of cases with
(9;22)/BCR::ABL1 and CEBPA bZIP mutation, which require a 20% blasts threshold.
Moreover, WHOS5 requires 220% blasts to diagnose AML in cases without a defining
genetic abnormality, which are classified according to the state of differentiation.®

On the other hand, ICC is based on a hierarchical order: AML with recurrent genetic
abnormalities (10% blasts threshold, with the exception of cases with
t(9;22)/BCR::ABL1), AML with mutated TP53 (Variant Allele Frequency (VAF)>10%),
AML with myelodysplasia related gene mutations, AML with myelodysplasia-related
cytogenetic abnormalities and AML not otherwise specified (NOS)(20% blasts
threshold). Furthermore, with the exception of AML with recurrent genetic
abnormalities, ICC distinguishes cases with 10 to 19 percent blasts as myelodysplastic
syndromes (MDS)/AML and cases with 220% blast as AML. In addition, ICC permits
to add three diagnostic qualifiers when appropriate: therapy-related, progressing from
MDS or MDS/myeloproliferative neoplasms (MPN), or germline predisposition.®

Of note, both ICC and WHOS5 accept the presence of myeloid sarcoma to diagnose
AML and require at least 20% blasts in the bone marrow or peripheral blood to
diagnose AML with 1(9;22)/BCR::ABL1 in order to distinguish it from advanced phases

of chronic myeloid leukemia.>®



According to the European LeukemiaNet (ELN) 2022 risk stratification, AML patients
are classified as favorable, intermediate, or adverse risk based on the cytogenetic and

molecular features of the myeloblasts (table 1).#

Table 1. 2022 ELN risk classification by genetics at initial diagnosis.*
|
Risk category = Genetic abnormality

Favorable t(8;21)(922;922.1)/RUNX1::RUNX1T1a
inv(16)(p13.1922) or t(16;16)(p13.1;922)/CBFB::MYH11
Mutated NPM1 without FLT3-ITD*
bZIP in-frame mutated CEBPA

Intermediate FLT-ITD (irrespective of allelic ratio or NPM1 mutation)
t(9;11)(p21.3;923.3)/MLLT3::KMT2Ad

Cytogenetic and/or molecular abnormalities not classified as
favorable or adverse

" Adverse t(6;9)(p23;934.1)/DEK::NUP214
t(v;11923.3)/KMT2A rearranged (excluding KMT2A-PTD)
t(9;22)(q34.1;911.2)/BCR::ABL1
t(8;16)(p11;p13)/KAT6A::CREBBP
inv(3)(g21.3926.2) or t(3;3)(921.3;926.2)/ GATA2, MECOM(EVI1)
t(3926.2;v)/MECOM(EVI1)-rearranged
-5 or del(5q); -7; -17/abn(17p)

Complex karyotype**, monosomal karyotype

Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, SRSF2,
STAG2, U2AF1, or ZRSR2f

Mutated TP53 (VAF 210%)

*k*k

* AML with NPM1 mutation and adverse-risk cytogenetic abnormalities are categorized as adverse-risk

** > three unrelated chromosome abnormalities in the absence of other class-defining recurring genetic

abnormalities; excludes hyperdiploid karyotypes with three or more trisomies (or polysomies) without

structural abnormalities
*** presence of two or more distinct monosomies (excluding loss of X or Y), or one single autosomal

monosomy in combination with at least one structural chromosome abnormality (excluding core-binding
factor AML)



Management of AML depends on both disease and patient’s characteristics. Indeed,
pretreatment evaluation of medical fitness is fundamental as intensive treatment is
reserved to patients with adequate performance status and without major
comorbidities. Age, by itself, should not preclude the use of intensive treatment,
however, caution is requested for patients =70 years. The criteria suggested by Ferrara

et al. can be used by clinicians to assess properly patient’s fitness (table 2).”

Table 2. Operation criteria to define unfitness to intensive chemotherapy in AML.”

1.  An age older than 75 years
2. Congestive heart failure or documented cardiomyopathy with an EF <50%

3.  Documented pulmonary disease with DLCO <65% or FEV1 <65%, or dyspnea
at rest or requiring oxygen, or any pleural neoplasm or uncontrolled lung

neoplasm
4. On dialysis and age older than 60 years or uncontrolled renal carcinoma

5. Liver cirrhosis Child B or C, or documented liver disease with marked elevation
of transaminases (>3 times normal values) and an age older than 60 years, or

any biliary tree carcinoma or uncontrolled liver carcinoma or acute viral hepatitis
6. Active infection resistant to anti-infective therapy

7. Current mental illness requiring psychiatric hospitalization, institutionalization
or intensive outpatient management, or current cognitive status that produces

dependence (as confirmed by the specialist) not controlled by the caregiver
8. ECOG performance status =3 not related to leukemia

9. Any other comorbidity that the physician judges to be incompatible with

conventional intensive chemotherapy

DLCO, diffusing capacity of the lungs for carbon monoxide; ECOG, Eastern Cooperative Oncology

Group; EF, gjection fraction; FEV1, forced expiratory volume in 1s.



Medically fit patients are treated with intensive induction chemotherapy, most
commonly as “7 + 3” regimen using daunorubicin at a dose of 60-90 mg/m? for 3 days
and cytarabine at a dose of 100-200 mg/m? for 7 days.®® Midostaurin, an FLT3
inhibitor, and gemtuzumab ozogamicin, an anti-CD33 immunoconjugate, may be
added to 7+3 regimen in patients with mutated FLT3 or expressing CD33,
respectively.’®' A liposomal formulation of daunorubicin and cytarabine (CPX-351) is
usually preferred in patients with therapy-related AML or secondary AML."? The goal
of induction therapy is to achieve complete remission (CR); after that, post remission
therapy is necessary to favor long-term disease control. Generally, intensive
consolidation chemotherapy (most commonly 3—4 cycles of high dose chemotherapy)
is offered to patients with ELN favorable risk, while allogeneic hematopoietic cell
transplantation (HCT) is advised for patients with ELN intermediate or adverse risk.
Apart from prognostic category, the choice of post remission therapy should be guided
by measurable residual disease (MRD) status and patient fitness.># Indeed, patients
who are ineligible for allogenic HCT may receive maintenance therapy such as oral
azacitidine.™

On the other hand, unfit or older patients are generally treated with less intensive
therapies as hypomethylating agent (HMA) (azacitidine or decitabine) with or without
the BCL2 inhibitor venetoclax. The combination of HMAs with venetoclax proved to be
superior in comparison to supportive care alone.' IDH1 mutated AML patients may
also receive azacitidine associated to the IDH1 inhibitor ivosidenib.' Less frequently,
medically unfit patients are treated with low dose cytarabine (LDAC) in combination to
the hedgehog pathway inhibitor, glasdegib.’® These non-intensive regimens may
reduce tumor burden and prolong survival, though they rarely result in long-term
disease control.

Refractory and relapsed AML management still represents an unmet clinical need.
For this reason, enrollment in clinical trials is always encouraged in this setting.
Allogenic HCT is the only potential cure for patients with refractory/relapsed AML and
it is usually performed once second CR is achieved by salvage chemotherapy.®* In
case of relapse after allogenic HCT, donor lymphocyte infusion (DLI) represents
another therapeutic approach.'” In addition, the FLT3 inhibitor gilteritinib is approved
as monotherapy in refractory/relapsed AML."® Venetoclax in combination to salvage
chemotherapy or HMA (with or without gilteritinib) is being evaluated in clinical trials

and novel drugs are also under investigation. 1921



Patients not responding to current available salvage therapies or who are ineligible for
allogeneic HCT, DLI or clinical trials are managed with palliative and supportive care
and hydroxyurea is generally used to control symptoms related to increasing blast
count. Refractory and relapsed AML still present an extremely poor prognosis, with

about 10% of 5-year survival.®*

CD47

The cell surface glycoprotein CD47 (also called integrin-associated protein) is a critical
“‘don’t eat me” signal to the innate immune system, which inhibits phagocytosis by
binding the signal regulatory protein alpha (SIRPa), an inhibitory immunoreceptor on
macrophages.??

CDA47 is ubiquitously expressed on all normal cells to prevent themselves from
phagocytosis, however, it was found to be also overexpressed on various solid and
hematologic tumor cells in order to escape the immune system.?® This mechanism of
immune evasion is similar to the PD1-PD-L1 pathway, where PD-L1 is overexpressed
in cancer cells and binds to PD1 expressed on T cells resulting in T cells exhaustion
and tumor evasion from adaptive immune system.?*

Hematological malignancies express high levels of CD47 as interactions between
CD47 on cancer cells and SIRPa on macrophages inhibit phagocytosis resulting, thus,
in tumor immune evasion.?®

High expression of CD47 in patients with AML has been associated with poor prognosis
and disease relapse.?®

Since outcomes of refractory and relapsed AML patients are consistently
disappointing, novel therapeutic approaches are warranted and CD47-SIRPa blockade
has emerged as a possible novel therapeutic strategy. Indeed, anti-CD47 antibodies
or SIRPa-Fc fusion proteins inhibit the “don’t eat me” signal by blocking the CD47-
SIRPa axis and unmask the “eat me” (pro-phagocytic) signals expressed on cancer
cells, thus promoting macrophage phagocytosis (figure 1). Normal cells usually lack
the expression of pro-phagocytic signals, consequently they are spared by CD47

blocking agents.?’



Figure 1. Mechanism of action of CD47 blocking antibodies.?’
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Magrolimab, a first-in-class anti-CD47 antibody, has initially shown promising activity
results when combined with azacitidine in AML patients, however, phase 3 trials were
recently interrupted for futility, non-efficacy, and increased mortality.?®

Despite that, several other CD47/SIRPa targeting agents are being studied in pre-
clinical and clinical trials, showing the high level of interest for targeting this pathway.
Different approaches to targeting the CD47 pathway are being investigated, which may
lead to different safety and efficacy profiles in the clinical setting. Indeed, CD47
blockade by itself is not sufficient to activate macrophage phagocytosis, which also
needs a pro-phagocytic signal. For this reason, many novel CD47-SIRPa targeting
agents under investigation are developed to not only block CD47, but also to trigger
the activating Fc gamma receptor (FcyR) on macrophages in order to provide a
stronger phagocytic signal to macrophages.?

There is no standard technique for assessing CD47 expression on AML blasts in
clinical practice and the real prognostic value of CD47 overexpression varies among
studies in the current literature.?®3' Further studies are necessary to clarify the role of

the CD47/SIRPa axis in the leukemic microenvironment.



Aims of the study

The aim of this study was to extend the knowledge about the clinical relevance of
CD47- SIRPa mediated immune evasion in patients with AML.
Primary endpoint was to confirm the expression of CD47 on AML blasts by flow
cytometry and to correlate the levels of CD47 expression to prognosis in order to define
the real prognostic impact of CD47 overexpression on AML patients.
Secondary endpoints were:
o to determine if CD47 expression correlates with patients’ characteristics and
AML biologic variables at diagnosis;
e to evaluate if a particular therapeutic approach can be associated to better
response rates in patients with higher expression of CD47;
e to assess if CD47 expression correlates with PD-L1 expression and if the
CD47/SIRPa axis and the PD1/PD-L1 pathway are correlated together to AML

prognosis.



Materials and methods

Patients with newly diagnosed AML patients referred to our center (Hematology Unit,
Azienda Ospedaliera Universitaria Senese, Siena, Italy) from November 2021 to June
2024 were included in this study. There were no exclusion criteria regarding medical
fitness, ECOG performance status or comorbidities of any degree. This study received
approval from regulatory authorities and was conducted according to the Declaration
of Helsinki, the International Conference on Harmonization, and the Guidelines for
Good Clinical Practice. All patients provided written informed consent prior to entering
the study. AML diagnosis was made according to either ICC or WHOS criteria. All cases
received prompt cytogenetic and molecular investigations to define risk stratification
according to the 2022 ELN risk classification. Treatment choice was based on both
patients’ medical fithess and risk stratification according to the most recent 2022 ELN
recommendations. Response criteria were defined as follows:
e CR defined as bone marrow blasts < 5%; absence of circulating blasts; absence
of extramedullary disease; absolute neutrophil count = 1.0 x 10%L; platelet (PLT)
count = 100 x 10%/L;
e CR with partial hematologic recovery (CRh) defined as ANC 2= 0.5 x 10%/L
(500/uL) and PLT count = 50 x 10%L, otherwise all other CR criteria met;
e CRwith incomplete hematologic recovery (CRi) defined as all CR criteria except
for residual neutropenia < 1.0 x 10%L or thrombocytopenia < 100 x 109/L;
e partial remission (PR) defined as all hematologic criteria of CR, decrease of
bone marrow blast percentage to 5% to 25% and decrease of pre-treatment
bone marrow blast percentage by at least 50%;
o refractory disease defined as blasts > 5% after 2 courses of intensive induction
treatment or a defined landmark;
e relapsed disease (after CR, CRh or CRi) defined as bone marrow blasts = 5%,
reappearance of blasts in the blood in at least 2 peripheral blood samples at

least one week apart or development of extramedullary disease.

MRD was assessed by multiparameter flow cytometry (MFC-MRD) in case of
leukemia-associated immunophenotype (LAIP) or ‘"different from normal"
immunophenotype and by quantitative polymerase chain reaction (qPCR) for

10



molecular MRD (Mol-MRD) in cases with NPM1 mutation, CBFB::MYH11, or
RUNX1::RUNX1T1.

CDA47 expression was evaluated by flow cytometry on AML blasts in bone marrow
samples performed at diagnosis. CD47 expression was evaluated on case-by-case
AML patients using the most appropriate antigenic combination. In all cases CD47
expression was expressed in terms of median fluorescence intensity (MFI) and was
compared with the residual normal lymphocytic population. In selected cases, PD-L1
on AML blasts was also evaluated by flow cytometry.

The prognostic impact of CD47 expression was statistically determined. CD47
expression on AML blasts was correlated with clinical features and outcomes,
correlations of variables were computed with the Spearman’s rank correlation
coefficient. ROC analysis was performed to evaluate the predictive ability of
CD47.Survival analysis was performed using the Cox regression method and the
Kaplan-Meier method. OS was defined as time from diagnosis to death, while
progression free survival (PFS) was defined as time between initiation of treatment and
progression or death. P< 0.05 was considered statistically significant. Statistical
analyses were performed using MedCalc® Statistical Software version 23.0.2

(MedCalc Software Ltd, Ostend, Belgium; https://www.medcalc.org; 2024).
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Results

During the study core, 35 patients were included in the study. The median age was 70
years (range, 20-87), 19 males and 16 females. A total of 22/35 (62.8%) patients
presented de novo AML, while 13/35 (37.2%) had secondary AML (11 progressing from
MDS or MPN and 2 therapy-related). At baseline, the median blasts percentage was
60% (range 15 — 100) on BM aspirates and 12% (range 0 — 100) on peripheral blood
(PB). Median white blood cell (WBC) count at baseline was 11.27 x 10%L (range 0.7 —
193.62), median hemoglobin (Hb) level was 9.5 g/dL (range 6.8 — 15.3), median PLT
count was 47 x 10%L (range 8 — 310) and median LDH level was 454 U/L (range 199
— 2544). According to the 2022 ELN risk classification, 7/35 (20%) patients presented
favorable risk, 14/35 (40%) intermediate risk, and 14/35 (40%) adverse risk.

A total of 21/35 (60%) patients were considered fit for intensive therapy, while 14/35
(40%) were considered unfit. Among the fit patients, 8/21 (38.1%) patients were treated
with “7 + 3” regimen (of which 4 plus midostaurin and 3 plus gemtuzumab ozogamicin),
7121 (33.3%) with FLAI (fludarabine, cytarabine, idarubicin) regimen, and 6/21 (28.6%)
with CPX-351. Among the unfit patients, 7/14 (50%) received azacitidine plus
venetoclax, 5/14 (35.7%) decitabine plus venetoclax, and 2/14 (14.3%) LDAC.
Allogeneic HCT was performed in 9/35 (25.7%) patients. Table 3 summarizes baseline

patient and disease characteristics and type of induction therapy.
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Table 3 Patient and disease characteristics at baseline and type of induction therapy

Characteristic Patients (n=35)

Age at diagnosis, median 70 years (range 20 — 87)

De novo AML 22/35 (62.8%)

Secondary AML 13/35 (37.2%)

BM blasts, median 60% (range 15 —100)

PB blasts, median 12% (range 0 — 100)

WBC, median 11.27 x 10%L (range 0.7 — 193.62)
Hb, median 9.5 g/dL (range 6.8 — 15.3)

PLT, median 47 x 10%L (range 8 — 310

LDH, median 454 U/L (range 199 — 2544)

2022 ELN risk classification

e favorable

7/35 (20%)
14/35 (40%)
14/35 (40%)

e intermediate

e adverse

Medical fitness for intensive therapy

o fit e 21/35(60%)

e unfit e 14/35 (40%)
Intensive induction therapy 21/35 (60%)

e 7+3 e 8/21(38.1%)

e FLAI e 7/21(33.3%)

e CPX-351 o 6/21(28.6%)
Non-intensive induction therapy 14/35 (40%)

e Azacitidine plus venetoclax o 7/14 (50%)

e Decitabine plus venetoclax e 5/14 (35.7%)

e LDAC o 2/14 (14.3%)

13



At response evaluation after induction therapy, 17/35 (48.6%) patients achieved CR,
of which 8/17 (47%) obtained MRD negativity status, while 18/35 (51.4%) did not
respond and had refractory disease. Among fit patients treated with intensive
chemotherapy, CR was achieved by 13/21 (61,9%) patients (7/13 (53.8%) MRD
negative). Among unfit patients treated with HMA with or without venetoclax or LDAC,
CR was achieved by 4/14 (28.6%) patients (1/4 (25%) MRD negative). Relapse
occurred in 8/17 (47%) patients. At the time of writing, no patient has been lost to
follow-up. Overall, 20/35 (57.1%) are still alive, while 15/35 (42.9%) patients died and
mostly of deaths were AML related or due to concomitant infection. The mean OS was
21.4 months (95% CI, 16.1-26.5), whereas the median OS was 23 months (95% ClI,
7-23). The mean PFS was 9.4 months (95% CI, 5-13.8), whereas the median PFS
was 2 months (95% CI, 1-6). Among fit patients, mean OS was 27.9 months (95% ClI,
22.5-33.2), median OS was not reached, mean PFS was 11.9 months (95% ClI, 5.9—
17.9) and median PFS was 4 months (95% CI, 1-16). Among unfit patients, conversely,
mean OS was 9 months (95% CI, 4.0-13.1), median OS was 7 months (95% CI, 3—
13), mean PFS was 4 months (95% ClI, 0.5-7.5) and median PFS was 1 months (95%
Cl, 1-6). OS and PFS are represented in figure 2 and figure 3.

14



Figure 2. Overall survival
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Flow cytometry analysis demonstrated the expression of CD47 in all AML patients with
a median MFI on leukemic blasts of 16.8 (range 2 — 693.63). In 5/35 (14.3%) patients
the expression of CD47 in leukemic blasts was higher than in the residual normal
lymphocytic population. PD-L1 expression on AML blasts was evaluated by flow
cytometry in 31/35 (88.6%) cases and in 9/31 (29%) cases PD-L1 was not expressed.
PD-L1 was expressed on leukemic blasts in 22/31 (71%) cases with a median MFI of
40.22. Figure 4 represents the identification by flow cytometry of the CD47 expression

on AML blasts and residual normal lymphocytic population.

Figure 4. Identification by flow cytometry of the CD47 expression on AML blasts and
residual normal lymphocytic population.
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No significant differences were observed in patients with higher expression of CD47
on AML blasts than in the control lymphocytic population. However, Spearman’s rank
correlation analysis demonstrated that CD47 expression, as a continuous variable, on
AML blasts correlates with WBC count (rs 0.403, p = 0.016), BM blasts percentage (rs
0.494, p = 0.003), PB blasts percentage (rs 0.482, p = 0.003) and LDH level (rs 0.382,
p = 0.028). No therapeutic approach was associated to better response rates or
improved survival in patients with higher expression of CD47. No statistical correlations
were found between CD47 and PD-L1 expression. ROC analysis showed no high
predictive ability of CD47 expression for death (AUC 0.57), relapse (AUC 0.63), or
response to treatment (AUC 0.67). For this reason, it was not possible to determine a
cut-off level to discriminate AML cases with low or high CD47 expression. However,
Cox regression analysis determined that higher expression of CD47, considered as a
continuous variable, was associated with reduced OS with a hazard ratio (HR) of 1.04
(Cl: 1.01 - 1.08, p = 0.047), yet it was not associated with PFS (HR 1, Cl 0.97 — 1.03,
p = 0.969).
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Discussion

CD47 is a transmembrane protein overexpressed in hematological malignancies and
represents an innate immune checkpoint as it binds to its receptor SIRPa on
macrophages inhibiting phagocytosis and favoring the immune evasion of tumor cells.
CD47-SIRPa signaling pathway is an attractive target for novel therapies in
hematological malignancies, indeed blockade of this axis can increase cancer cell
clearance by macrophages and augment antigen cross-presentation for T-cell priming,
thus enhancing both innate and adaptive anti-cancer immune response. For this
reason, several CD47-SIRPa targeting agents are under development in clinical
trials.®?

In 2009, Majeti el al. demonstrated higher expression of CD47 on AML leukemic stem
cells (LSC) than their normal counterparts and worse OS and event-free survival in
AML patients with high levels of CD47.%% In this study, however, CD47 expression on
AML blasts was compared to the residual normal lymphocytic population, which is
known to express high levels of CD47 in order to avoid phagocytosis while interacting
with macrophages. Only 5/35 (14.3%) patients showed higher expression of CD47 on
AML blasts than in the control lymphocytic population, in fact no significant differences
were found in these patients in terms of prognosis. This result may indicate that the
lymphocytic population is not the ideal control for CD47 expression on AML blasts.
For this reason, it was decided to consider CD47 expression as a continuous variable
and, despite the low size of the sample, it was demonstrated that increased expression
of CD47 on AML blasts is related to a statistically significant reduced OS. Additionally,
CDA47 overexpression was associated with hyperleukocytosis and increased blast
count, which are traditionally considered adverse prognostic factors.3® However, high
expression of CD47 was not related to PFS and statistical analysis did not find a cut-
off value to define CD47 overexpression as predictive for death, relapse or response
to treatment, probably due to limited sample size.

CDA47 expression on AML leukemic cells was also compared to the PD-L1 expression,
which is also overexpressed by AML cells to evade immune surveillance of T cells, but
the two immune checkpoint inhibitors did not seem to be related in our study.
However, the CD47- SIRPa and the PD1-PD-L1 pathways are part of a more complex

tumor microenvironment, which does not only include macrophages and T cells, but is
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also constituted by B cells, dendritic cells, stromal cells, blood vessels, and
extracellular matrix. All these components interact with each other and interplay with
malignant cells to actively promote tumor growth and survival. Thus, the composition
of tumor microenvironment is determined by multiple factors and the same “actors”
may play different roles depending on context and cancer type to define an anti-tumor
microenvironment or an immune suppressive microenvironment.** For instance,
tumor-associates macrophages (TAM), a relevant part of the tumor microenvironment
in hematologic malignancies, are polarized towards form M1 (classically activated),
with a pro-inflammatory phenotype resulting in tumor suppression, or M2 (alternatively
activated), capable to induce angiogenesis and immune suppression leading to tumor
progression, depending on the stimuli derived by cancer cells and the rest of the
microenvironment.3®

AML leukemic cells are recognized to have the capacity to polarize TAM towards M2
form, which contribute to create a permissive tumor microenvironment and to promote
tumor progression, acquired drug resistance and, thus, poor clinical outcome.3¢
Therefore, even though our study demonstrated reduced survival in AML patients with
higher expression of CD47, the prognostic role of the CD47-SIRPa axis should be
contextualized in the complexity of the tumor microenvironment and future studies
should investigate the relation between AML leukemic cells and every component of
tumor microenvironment.

In conclusion, further studies with larger sample sizes are necessary to better define
the prognostic value of CD47 in patients with AML and, possibly, to identify a subgroup
of patients who could derive maximum benefit from emerging CD47-SIRPa blocking

therapies.
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