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GUIDELINES FOR ANCILLARY TESTING ON BONE MARROW BIOPSIES

Draw flow cytometry*, karyotype, FISH and molecular genetics tubes on all patients in the following circumstances (please draw 2 tubes
for molecular genetics if RNA testing may be indicated i.e. suspected acute myeloid or lymphoblastic leukemia):

Diagnosis unknown (e.g. investigation of cytopenias)

New or relapsed AML or ALL

New or suspected MDS

New CML

New or suspected Burkitt's lymphoma not confirmed on peripheral blood or tissue biopsy

Suspected lymphoma being diagnosed on bone marrow without tissue biopsy

QU WD e

Genetics is not required for:
1. Staging biopsy for lymphoma
2. Bone marrow biopsy performed for non-neoplastic indication (if diagnosis is unknown and neoplasm is on the differential, draw all
samples as described above)

*If dry tap or aparticulate aspirate, please send core biopsy for flow cytometry.

Please see following page for Summary Chart
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Page | Diagnosis Flow Molecular genetics
cytometry m-m-

New AML Seep. 3 Seep. 3
4 New ALL Yes Yes Yes (if B-cell -> Yes (if B-cell ->
(FAB L1/L2) MLL FISH) (Qualitative BCR-ABL)
5 Follow-up AML/ALL Yes Seep.5 Seep.5 Seep.5
5 Relapsed AML /ALL Yes Seep.5 Seep.5 See p.5
6 Follow-up APL Yes No No Yes (Quantitative PML-
RARA; see p. 6)
7 New or suspected MDS Yes Yes Yes (if karyotype Consider MDS NGS
fails) (seep.7)
8 Non-Hodgkin Yes See p. 8 See p. 8 Seep. 8
Lymphoma
Hodgkin Lymphoma No No No No
9 CLL YES No Seep9 No
10 Myeloproliferative Yes Yes No Yes (specify suspected
neoplasm diagnosis - see p. 10)
12 CML (new diagnosis Yes (marrow  Yes (marrow  Yes (ifhigh clinical ~ Yes (see pp. 11-12)
and follow-up) only) only) suspicion remains)
13 Plasma cell neoplasm Yes (at No Yes (see p. 13) No
(new diagnosis and diagnosis)
Notes: follow-up)

e For situations that fall outside of the guidelines, please discuss with the hematopathologist on call.

e (Cytogenetic and molecular genetic samples can be stored for a short time while investigations are pending (e.g. flow cytometry
and morphologic analysis). For cases in which the decision regarding processing molecular or cytogenetic testing depends on
these preliminary investigations, these tests can be requested but will not routinely be processed until the preliminary
investigations are complete.

¢ Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be directly
informed by the clinician of any cases requiring expedited investigation. Certain tests also require direct consultation
with hematopathology and/or genetics before being processed.
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Please draw the following volumes:

New diagnosis of AML

Flow cytometry 3to5mL EDTA (purple)
Karyotype/FISH 3to5 mL sodium heparin (dark green)
Molecular genetics 2x2mL EDTA (purple)

Specimen will be held for
FISH or molecular genetics
until karyotype is known*

ALL PATIENTS

. . : 1. Flow cytometry
Exception: If APL is suspected, 2. Karyotype
please notify laboratory ASAP 3. FLT3
and PIVIIL-RARA will be initiated a. AML NGS panelt
on receipt 7
SUBTYPE KNOWN/SUSPECTED?
(based on clinical and morphologic review)
\ 2 L 4
YES NO
] v
v . 4 1. Sample held for FISH pending outcome of karyotype
I APL I I OTHER I 2. Sample for molecular genetics (DNA testing) stored for up to 30
¢ . 4 days pending morphologic assessment. karyotype, and NGS
CONTACT MIOLECULAR Suspected/known subtypes |
(as required):
LABORATORY L BCR.ABL v
PML-RARA (qualitative) will (AML/biphenotypic) KARYOTYPE FAILED
be initiated on receipt if i. Qualitative BCR-ABL1 OBTAINED KARYOTYPE
APL is suspected OR
FISH for t(9;22)* Jr
,l, 2. Core binding factor (CBF) i
> If molecular testing and i. t(8;21) No further testing Cytogenetics: |
karyotype are negative and ii. inv16/t(16;16) 1'(A5ML FIdS;' |;ane
clinical suspicion remains 3. Confirmed CBF AML qand’q
high, PML-RARA FISH can i. c-Kit D816V (molecular)
be performed. < 4. Monocytic
i. Consider MLL FISH
*Either molecular or FISH as
indicated/required

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be directly

informed by the clinician of any cases requiring expedited investigation.
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Molecular genetics 2 x2 mL EDTA (purple)

11816
i Please draw the followingvolumes: i
New diagnosis of ALL
i Flow cytometry 3to5mL EDTA (purple) i
i Karyotype/FISH 3to 5mL sodium heparin (dark green) !
g E

ALL PATIENTS

1. Flow cytometry
2. Karyotype
T-cell B-cell
No further testing 1. Qualitative BCR-ABL1 and MLL FISH (all cases)
Ph+ B-ALL
]
+ 3
YES NO

!

1. Quantitative BCR-ABL1 for baseline
on peripheral blood sample

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be directly
informed by the clinician of any cases requiring expedited investigation.
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Please draw the followingvolumes:
Follow-up of AML/ALL
. Flow cytometry 3to5mL EDTA (purple)
(eXCIUdIng APL) Karyotype/FISH 3to5mL sodium heparin(darkgreen)
Moleculargenetics 2x2 mL EDTA (purple)
RELAPSED/
REMISSION
TRANSFORMED
GENETIC ABNORMALITY Flow cytometry only*
PREVIOUSLY IDENTIFIED?
I *Repeat genetic studies can be sent
if clinically or morphologically
l 1 indicated — please discuss with
geneticist
YES NO
| Consider performing a bone marrow
v ] 2
BCR-ABL1 POSITIVE OTHER Flow cytometry only
] !
- Discuss with
Transplant eligible geneticist
YES NO > No further testing
¥ ) Loss of MMR . Treat as rela[:)s:r;‘:omnzlr(iirwperform|ng a
Peripheral blood
quantitative BCR-ABL1 >| Detectable result [—
PCR every 3 months - Perform quantitative BCR/ABL1 PCR
—* MMR retained ~ | monthly until undetectable or loss of MMR
Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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E Please draw the following volumes:
Follow-up of APL !
i Moleculargenetics 3 mL EDTA (purple)
CONFIRM MORPHOLOGIC REMISSION
POST CONSOLIDATION
]
¥ v
PML-RARA (+) APL variant
v v
Quantitative PML-RARA molecular Discuss with
testing on bone marrow hematopathologist
]
v ¥
POSITIVE NEGATIVE ====s=======s===T===========5
¥ I i
Repeat bone marrow i
PCR in 2-4 weeks Intermediate risk !
1
1
4 L 2 Clinical judgement Peripheral blood Peripheral blood i
POSITIVE NEGATIVE (low risk of relapse; quantitative PCR quantitative PCR i
\I, \I, molecular monitoring every 3-6 months* every 3 months* '
Treat as Peripheral blood may not be necessary)* for 2 years for 2 years !
relapsed/ guantitative PCR | | | i
refractory APL every 3 months* for v L 2 i
2 years POSITIVE 1| NEGATIVE e
I 7
td
R tt'l' ti " ,” * As per the NCCN 2017 guidelines
eépeattestingin L« ** High risk includes WBC > 10,000/microl, age
2-4 weeks > 60 years, long interruptions during
¥ consolidation, or unable to tolerate
POSITIVE maintenance (if indicated by protocol)
Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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New/suspected Please draw the followingvolumes:
Specimen will be held for diagnosis of MDS Flow cytometry 3to5mL EDTA (purple)
FISH or molecular genetics Karyotype/FISH 3to5mL sodium heparin(darkgreen)
until karyotype is known* Moleculargenetics 2x2 mL EDTA (purple)
ALL PATIENTS
1. Flow cytometry
2. Karyotype
TRANSPLANT
ELIGIBLE MDS?
]
A 2 L 4
MDS NGS < YES NO
]
| ! | ¥
MDS WITH MDS WITH FAILED NORMAL KARYOTYPE
RING SIDEROBLASTS ISOLATED del(5q) KARYOTYPE with high clinical
suspicion
Y y A 4 v
SF3B1 mutation TP53 mutation FISH for 5q-
analysis™® analysis** and 79- Consider MDS NGST
v . :
*  When there is insufficient (5-15%) ring sideroblasts to FISH Requires consultation
. . . with hematopathology
make a morphological diagnosis. NEGATIVE -
) : . . and molecular genetics
** Can be considered as may identify an adverse prognostic |
subgroup. Discuss with geneticist.

T For a complete list of genes assessed on the NGS panel
contact molecular geneticist

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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. . Please draw the followingvolumes:
New diagnosis of
non-Hodgkin lymphoma Flow cytometry 3to5mL EDTA (purple)
Karyotype/FISH 3to5mL sodium heparin(green)
Molecular genetics 3 mL EDTA (purple)
ALL PATIENTS
1. Flow cytometry
|
STAGING MARROW DIAGNQSTIC MARROW*
(KNOWN DIAGNOSIS)™*
v v 1. Sample held for FISH pending morphologic
assessment
T-cell B-cell 2. Sample for molecular genetics stored for up
Jr ¢ to 30 days pending morphologic assessment
Consider molecular No further testing
genetics for T-cell i \L i
receptor (TCR) gene e "
rearrangement studies Subtype identified Subtype suspected Subtype unknown
without genetics
1 " v
1. FISH (if karyotype fails) -
. . . Consider lymphoma
No further testing N gggﬂgcdl_zume hit: 8q24, FISH if indicated**
*Karyotype will not be performed . ’ . .
unless there is a suspicion of " Mantle cell: t(11;14) **Discuss with
MDS/AML fii. MALT: t(11;18) hematopathologist
iv. Follicular: t(14;18) iy p . _gt
v. CLL: See algorithm and/or geneticis
2. Molecular genetics
i. Lymphoplasmacytic
lymphoma: MYD88 L265P
ii. Hairy cell: BRAF V600E
Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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New diagnosis Please draw the followingvolumes:
of CLL Flow cytometry 3to5mL EDTA (purple)
Karyotype/FISH 3to5mL sodium heparin(green)
CONFIRMED BY PERIPHERAL
BLOOD OR TISSUE FLOW?*
YES NO
|
DIAGNOSTIC
OBSERVANT REQUIRING MARROW*
MANAGEMENT THERAPY
BONE MARROW FOR: Flow cytometry
No further testing |
1. Flow cytometry
2. FISH*:
© 13q14 :e:/ del OBSERVANT REQUIRING
+ 17p13 del/TP53 de
« 11q22 del/ATM del MANAGEMENT THERAPY
+ Trisomy 12
3. Consider IGHV mutational BONE MARROW FOR:
status (PB required) No further testing
1. FISH*:
. - del
*If required, FISH for t(11;14) . 13q14
(CCND1/IGH) can be performed . iiz;g :::;;-?;3:;I
to distinguish between atypical « Trisomy 12
CLL and mantle cell lymphoma 2. Consider IGHV mutational
status (PB required)

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.

Uncontrolled When Printed Page 9 of 14
Photocopying controlled documents is prohibited
Documents marked “Uncontrolled” must be validated against the current electronic version prior to each use



EASTERN HEALTH LABORATORY MEDICINE
Guidelines for Ancillary Testing for Bone Marrow Biopsies v 2.0 Current

11816
Please draw the followingvolumes:
Please note: New or suspected
Before ordering genetic testing for MPN Flow cytometry 3to5mL EDTA (purple)
myeloproliferative neoplasms, ensure the Karyotype/FISH 3to5mL sodium heparin(green)
abnormal findings meet the clinical criteria Moleculargenetics 3 mL EDTA (purple)
for MPN* including: ALL PATIENTS

1. Flow cytometry

+ Significant
2. Karyotype

* Persistent

- Progressive 3. Molt_ecular genetics
(peripheral blood or marrow)
|
POLYCYTHEMIA VERA, MYELOFIBROSIS OTHER MPN
ESSENTIAL THROMBOCYTOSIS** (as clinically or morph-
ologically indicated)**
— 1. JAK2 V617F See CML
1. JAK2 V617F (Qualitative) (Qualitative) SF3B1 flow sheet 1. FISH
2. BCR-ABL1 (Qualitative) 2. Karyotype i. PDGFRA-FIP1L1
| | (CHIC2 del)
ii. PDGFRB
* J‘ iii.FGFR1
POSITIVE NEGATIVE 2. Molecular*
i. c-Kit D816V
h Cutoffs for significant peripheral blood counts**:
No further PV, ET, MF or unknown + Eosinophils = 1.5 x 10%/L for = 6 months
testing + Platelets = 450 x x 10°/L
— * Hb= 165 g/L or Hct = 0.49 (male)*** or > 160 g/L or Hct > 0.48
MPN NGS e
Includes JAK2 exon 12, CALR, ** |In the absence of tissue damage
***For Hb 165-185 (male) or 160-165 (female), levels should be
MPL plus several other genes™ . . . s
interpreted in the context of clinical findings as may be normal or
secondary
TFor a complete list of genes assessed on the NGS panel contact
molecular geneticist

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be directly
informed by the clinician of any cases requiring expedited investigation.
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Please note:

Before ordering genetic testing for
myeloproliferative neoplasms, ensure
the abnormal findings meet the
clinical criteria for MPN including:

* Significant
* Persistent
* Progressive

New or suspected

CML/aCML/CNL/CMML

1. Flow cytometry (marrow only)
2. Karyotype (marrow only)
3. Molecular genetics qualitative
BCR-ABL1
{peripheral blood or marrow)

Please draw the following volumes:

Flow cytometry 3to5mL EDTA (purple)
Karyotype/FISH 3to 5mL sodium heparin (green)
Moleculargenetics 3 mL EDTA (purple)*

*Needs to be received within 48 hours of sample collection
and before 12:00 pm on Thursdays

\ 4
Molecular genetics
positive for BCR-ABL1

Yy

If diagnostic specimen is:

1. Peripheral Blood: Reflex
to quantitative BCR-
ABL1 baseline

A

y

Molecular genetics
negative for BCR-ABL1

Suspect

Atypical CML

2. Bone Marrow: Send
peripheral blood
specimen for

Consider FISH for
cryptic/variant
translocations*

Consider
SETBP1*

Consider ASXL1
SETBP1, TET2,
SRSF2*

Consider CSF3R
(T618I1)*

quantitative BCR-ABL1
baseline

* In the presence of a strong clinical or
morphologic indication

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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Consider increasing the frequency of Planse draw the following penpheral blood
itori : Monitoring CML volumes:
monitoring up to monthly: g Molecular genetics 3 mL EDTA (purple)*

1. For the first 3-6 months after
switching from a brand name TKI
to a generic form

2. In patients who meet the
“WARNING” response criteria*

*Needs to be received within 48 hours of sample
collection and before 12:00 pm on Thursdays

Continuation of TKI?

. J v
= As per the ELN
YES
2020 guidelines NO
Peripheral blood quantitative PCR for BCR- Peripheral blood quantitative BCR-ABL1 as follows*
ABL1 every 3 months until major (as long as MMIR is preserved):

molecular response (IMMR) is achieved,

then every 3-6 months thereafter* Months 1-6 = Monthly

Months 7-12 = Every two months
Beyond 12 months = Every three months indefinitely

W
l Rising BCR-ABL1 levels
with/without loss of MR%2

Inadequate response or
loss of response® Monthly testing until MMR lost

or transcript levels continue to

increase (evenif still in MIVIR)

1. Repeat karyotype to rule v
out treatment failure or Recommencement of TKI
progression to accelerated T

phase or blast crisis - . -
2. BCR-ABL1 mutational Mcir-\thl\'lr testing until I_VIMR achieved (or
analysis transcript level plateaus, if MMR had not been
lost) then every three months indefinitely

Adequate response

L 4 N

No further testing

FOR MONITORING OF PATIENTS WITH VARIANT TRANSLOCATIONS/BREAKPOINTS, PLEASE DISCUSS WITH GENETICIST

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be
directly informed by the clinician of any cases requiring expedited investigation.
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Please draw the following volumes:

Flow cytometry 3to5mL EDTA (purple)
Karyotype/FISH 3to5mL sodium heparin(green)

Plasma cell neoplasm :

1. Flow cytometry
2. Targeted plasma cell
FISH*

No ancillary testing

e TP53 and IGH; if IGH
abnormal, reflexto t(4;14)
and t(14;16)

* For symptomatic disease
or plasma cells 2 7% in the
bone marrow aspirate

Due to the volume of cases processed, it is critical that the hematopathology and genetics laboratories be directly
informed by the clinician of any cases requiring expedited investigation.
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