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Harmonizatiorof leukemiammunophenotyping

AIEOP-BFM Consensus Guidelines 2016 for
Flow Cytometric Immunophenotyping of
Pediatric Acute Lymphoblastic Leukemia

Michael N. Dw orzak,' Barbara Buldini,” _Giuseppe Gaipa,’ Rlchard Ratei,*
Ondrej Hrusak,’ Drorn: Lur1a " Eti Roscnthal Jean-Pierre Bourqlun Mary Sartor
Angela ‘ichunuch Leonid Karaw ajcw * Ester Mclstrlkova Oscar Ma ha
Georg Mann,' Wolf- D1ctcr Ludwig,* Andrea Biondi,” Martin Schrappe, ' and
Giuseppe Basso,” on behalf of the International-BFM-FLOW-network

CytometryB ClinCytometry 2017

Immunophenotyping by flow cytometry (FCM) is a worldwide mainstay in leukemia diagnostics. For con-
cordant multicentric application, however, a gap exists hetween available classification systems, techno-
logic standardization, and clinical needs. The AIEOP-BFM consortium induced an extensive standardiza-
tion and validation effort between its nine national reference laboratories collaborating in
immunophenotyping of pediatric acute lymphoblastic leukemia (ALL). We elaborated common guidelines
which take advantage of the possibilities of multi-color FCM: marker panel requirements, immunological
blast gating, in-sample controls, tri-partite antigen expression rating (negative vs. weak or strong posi-
tive) with capturing of blast cell heterogeneities and subclone formation, refined ALL subclassification,
and a dominant lineage assignment algorithm able to distinguish “simple” from bilineal/“complex” mixed
phenotype acute leukemia (MPAL) cases, which is essential for choice of treatment. These guidelines
are a first step toward necessary inter-laboratory standardization of pediatric leukemia immunophenotyp-
ing for a concordant multicentric application. © 2017 International Clinical Cytometry Society
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AExtensive singiplatform panelfor acuteleukemiain children

Mandatory and optional markers (each combined with CD45)

Intracellular®” iCD3,iCD22, iCD79a, ilgM (p-chain), iLysozyme, iMPO

CD2s, CD3, CD5, CD7; CD10, CD19, CD20; CD11c, CD11b, CD13,
CD14, CD15, CD33, CD64, CD65% CD117; CD34, (CD45), CD56,
HLA-DR

Surface® if T-ALL: CD1a, CD4, CD8, TCRaB, TCRy
if B-IV suspected: k-chain, A-chain (surface staining after pre-washing
or intracellular)
all cases: NG2¢, CD3715%
: if BCP-ALL: CD11as, CD22, CD24, CD38, CD44, CD58, CD66c,
Optional /

CD123%, CRLF2%

Recommended s T_ALL: CD99, iTdT
if BAL according to general panel: CD24, iTdT

@ mandatory markers for WHO, EGIL, ETP classifications

# prefix “i” stands for intracellular staining

§ phycoerythrin-conjugate (PE) recommended

& available only labelled with fluorescein isothiocyanate (FITC)
$ clone 7.1

% clone 50C1

* clone 1D3

Compatiblewith:
u WHO 2008/2016
U EGIL score

U ab S & dsubtypek
o ETP

o Switch ALL
o0 CRLF2+ ALL



Early T-cell precursor leukaemia: a subtype of very high-risk
acute lymphoblastic leukaemia

Elaine Coustan-Smith, Charles G Mullighan, Mihaela Onciu, Frederick G Behm, Suzana C Raimondi. Deging Pei, Cheng Cheng, Xiaoping Su,
Jeffrey E Rubnitz, Giuseppe Basso, Andrea Biondi, Ching-Hon Pui, James R Downing, Dario Campana

Summary

Background About a fifth of children with acute T-lymphoblastic leukaemia (T-ALL) succumb to the disease, suggesting

an unrecognised biological heterogeneity that might contribute to drug resistance. We postulated that T-ALL L ancet O”Cﬂl 2009; 10: 147—5 6
originating from early T-cell precursors (ETPs), a recently defined subset of thymocytes that retain stem-cell-like

features, would respond poorly to lymphoid-cell-directed therapy. We studied leukaemic cells, collected at diagnosis,

to identify cases with ETP features and determine their clinical outcome.

Findings 30 patients (12-6%) had leukaemic lymphoblasts with an ETP-related gene-expression signature or its
associated distinctive immunophenotype (CD1a-, CD8-, CD5"* with stem-cell or myeloid markers). Cases of ETP-ALL
showed increased genomic instability, in terms of number and size of gene lesions, compared with those with typical

T-ALL. Patients with this form of leukaemia had high risk of remission failure or haematological relapse (72% [95% CI
40-100] at 10 years vs 10% [4-16] at 10 years for patients with typical T-ALL treated at St Jude Children’'s Research
Hospital; and 57% [25-89] at 2 years vs 14% [6-22] at 2 years for patients treated in the AIEOP trial).

Interpretation ETP-ALL is a distinct, previously unrecognised, pathobiological entity that confers a poor prognosis
with useof standard intensive chemotherapy. Its early recognition, by use of the gene expression and immunophenotypic

- criteria outlined here, is essential for the development of an effective clinical management strategy. _
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Fine tuning of surface CRLF2 expression and its
assoclated signaling profile in childhood B-cell
precursor acute lymphoblastic leukemia
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Aln-samplecrosslineagenegativecontrol populations

i.e. when almost all blasts overlap with negative control
i.e. when the positive blast subsat is < 10%

Negative = no shift-to-right : negative, if positive subset is <10% of all blasts
compared to CTR (control): mind 1
peak levels

I . when a majority of blasts overlaps with negative control
.e. when the positive blast subset is 10% to < 50%

A VAN i T

NEGATIVE

WEAK POSITIVE

Pos. Dim = shift-to-right of blasts v. CTR (mind peak Pos. Dim = most blasts are negative, and some project into '
distance), but with overlap in a majority - peak of blasts positive area (like a shoulder, but without neck); main peak of = shift-to-right, Pos. Bright = clear gap between  Partially positive 2 = when clearly
overlies CTR; blasts have mostly Gaussian distribution  blasts overlies CTR and may be excentric, but no clear second overlap with CTR in a clear minority, the main positive population and  two blast populations are present:
with centric peak peak of blasts visible blast peak outside CTR, no gap CTR - virtually no overlap with  a minor negative and a major (>= 50%)
CTR positive. Mind two clear peaks and a
Partially positive 1 = when clearly two major blast populations are present: clear neck:

one negative and one positive. Mind two clear peaks and a clear neck.
The positive peak contains a minority of blasts (<50%)

| neck

Y/

in pos-heterogeneous an overlap with CTR only in

>1.5 log or a minority of blasts is possible

n Pos. Heterogeneous = major positive population with extension clearly >1.5 log

Evaluate extension >1.5 log only on cells not overlapping with CTR







