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Elow Cytometry and Molecular'Diagnostics:
\What Really s Best Practice [« -? Or,Do
guidelines really work?

Brief guideline survey

Results from Flow Cytometry Surveys
Undertakenin 2013 and 2015

Results of a Chimerism Survey taken in
2014
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Guidelines on the use of multicolour flow cytometry in the
diagnosis of haematological neoplasms

Ulrika Johansson,' David Bloxham,” Stephen Couzens,” Jennifer Jesson,' Ricardo Morilla,” Wendy Erber,” Marion Macey” Br J H ae m at0| r

and British Committee for Standards in Haematology 2014 165 455 _88
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Monitoring of chimerism following allogeneic haematopoietic
stem cell transplantation (HSCT): Technical recommendations
for the use of Short Tandem Repeat (STR) based techniques,
on behalf of the United Kingdom National External Quality
Assessment Service for Leucocyte Immunophenotyping
Chimerism Working Group
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Jordan R. Clark," Stuart D. Scott,' Andrea L. Jack,' Helena Lee,” Joanne Mason,” Geoffrey L Carter,' Laurence Pearce,

T e o o e . 2015 168: 26-37
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International Flow Cytometry
Practices-Survey

UK NEQASILI has:3500 worldwide
participants

The only EQA programme n its field that
ISIISO 17043 accereditea

|ISsued to 1583 International 'on 15/5/13
(clesed 1/7/13)

140 Questions with 496 respondents
(33%)

335 completed the survey: in full

Featured several different sections
A Views of UK NEQAS L
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International Flow Cytometry

Practices-Survey

Views of UK NEQAS

LI

Current Laboratory. ) ‘?’"«"‘iﬂw/ &
Practices + L TN
Leukaeinia _ LN TR i ;
Immunophenotyping et T o | H
and Diagnostic BN N,
Interpretation & MRD iRl (K
Testing = g

Lymphocyte Subset
testing

CDh34+ Stem Cell
testing

PNH analysis

,,,,,,

UK NEQAS
Leucocyte Immunophenotyping



How Many, Staff Perform’ Flow
Cytometry,Analysis-In Your
l“aboratory:

| Staff Number | Worldwide UK
(% of responding centres) | (% of responding centres)
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Are 1here-Any Plans, To lncrease-Or Decrease
The Range-Of Tests:Offered By Your

lLaboratory:?
Range of Tests Worldwide UK
(% of responding (% of responding
centres) centres)

Increase

Decrease

No Change

Most common planned 2 X
changes were £
AL Introduction of MRD itesting :

Al Testing ol other:sample types
(CSF, lymph nodes)

A' Lymphocyte proliferation
assays -~

A FMH testing . f




\What Make And Maodel Of

Elow Cytometer Does
Your Laboratory Currently
Use?.

Channels Used (Percentage of Labs Per Channels
Available)

Channels Available

7% of all laboratories are using 1
or 2 colour flow cytometry

cyflow _ epicsxl
facscalibur.. facscanto
facscantoll . facscount
fc500 navios
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Serviced?
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How Often Are; The
Elow Cylometers

B \Worldwide
UK

0-3 months 4-6 months 7-9 months 10-12 months
Service I nterval

13+ months



How Often Are,The, Flow
Cytometers;Serviced?
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[Sen'ir:e Performed

|Ch1c Year E

N A A s l i A il Bl e, ...

31 032 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65

Sample

Whitby L et al. Quality control of CD4+ T -lymphocyte enumeration: results from the last 9 years of the United
Kingdom National External Quality Assessment-Scheme for Immune Monitoring (1993
2001) Cytometry.2002;50:1021 110.




How Often Are . The; Flow
Cytometers;Calibratea:?

Frequency of Worldwide UK
Calibration (% of responding centres) | (% of responding centres)

At service

More frequently

Less frequently

4904 ofilaboratories
calibrate every 0-3
months

3% of Iab_oratories
never calibrate




International Survey

Views of UK NEQAS
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Lleukaemia-& MRD
Immunoephenotyping

164 Centres submitted answers to this section
In the survey no two centres used identical techniques

Of the 164 respondents, 95 ( 58 %) had O8 col our cap
minimum requirement to implement Euroflow protocols)

Of those that specifically responded to the Euroflow section and asked if it
had been implemented partially or fully

=

E
E
E

7/164 (4%) had implemented them fully
69/164 (42%) stated they had implemented the panels partially
65/164 (40%) not implemented at all

23/164 (14%) stating they were unaware of Euroflow (14 were
European)

UK NEQAS
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Lleukaemia-& MRD
Immunoephenotyping

Euroflow ALOT Tube CD3 CD45 Myeloper oxida se CD79a CD34 CD19 CD7

All Laboratories 162 160 148 127 162 163 160
(n=164) (99%) (98%) (90%) (77%) (99%) (99%) (98%)

Laboratories with
08 colour capability
(n=95)

93 91 87 79 92 92 92
(98%) (96%) (92%) (83%) (97%) (97%) (97%)

* Euroflow LST
Tube

All Laboratories 160 162 160 160 156 152 157 163 163 162 153
(n=164) (98%)  (99%)  (98%)  (99%)  (95%)  (93%)  (96%)  (99%)  (99%)  (99%)  (93%)

CD20 CD4 CD45 CD8 Lambda CD56 Kappa CD5 CD19 CD3 CD38

Laboratories with
08 colour capability
(n=95)

91 93 91 93 86 90 87 93 92 93 89
(96%)  (98%)  (96%)  (98%)  (91%) (95%)  (92%)  (98%)  (97%)  (98%)  (94%)

AThere is NO EVIDENCE of 100% concordance in antigen
selection or availability for any antigen across all centres

* Data not surveyed forTCR9 U UK NEQAS
Leucocyte Immunophenotyping




leukaemia-& MRD
lmmunoephenotyping

Disease Type Tested Number of Laboratories (n=89*)

B-ALL 77(87%)

T-ALL 70(79%)

CLL 64(72%)

AML 69(78%)

Myeloma 47(53%)

Follow up Sample Number of Range of Time of
Laboratories (n=46%*) Analysis (days)

46(100%) 1 t6270)
43(93%) 15 to 360
37(80%) 29 to 540

30(65% C 303b 730

: UK NEQAS
* 7 centres did not state an answer Leucocyte Immunophenotyping




International Flow Cytometry
Practices-Survey

Second questionnaire foeussed specifically upon
leukaemia diagnosties ineluding minimal residual
disease

ISsued tor331 International 'on 15/4/15:7 ¢ still
collecting data

Comprised of 49 questions with 207 respendents
(63% to date)

Focussed on Leukaemialmmunophenotyping and
Diagnestic Interpretation & MRD
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Worldwide - Antibody Possession
(2015)
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UK Antibody
Possession (2015)

mber of labs carryi
antibody %
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Panels - used:by Laboratories to-1 est
Precursar kymphoid Neoplasms
B Cell Lineage

Antigens (n=47)

No agreement

SE)

CD42(b)

Laboratories (n
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Panels-used:by Laboratories to est
Precursar ; Lymphoid Neoplasins
[FCelllLineage

Antigens (n=47)

No agreement

=177)

CD42(b) & FMG7

Laboratories (n

UK NEQAS
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Panels-used:by Laboratories to lest

Acute- Myeloid:Leukaemia
Antigens (n=47)

CD34

=177)

Laboratories (n

CD103 and FMC7
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Panels used:by, l.laboratories to [est
Mature - B Cell Neoplasms

Antigens (n=47)

No agreement
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CBG CD41(Ib/llla), CD42(Ib),
= CD61(lla) and

myeloperoxidase
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Panels used:by,l.aboratories to Test- Mature
I="and NK< Neoplasms

Antigens (n=47)

No agreement

=171)

Laboratories (n

CD41(Ib/llla), CD42(Ib),
CD61(lla) and Cytoplasmic
CD22

UK NEQAS

Leucoc yte Immuno phenotyping



Euroklow.' ALOI Panel
Antibody Possession: ; ofiWorldwide
|"laboratories-that - «test A C u-t" e’ L e uik &

82% possess all
antibodies required to
undertake the Euroflow
ALOT Screening Panel:

sCD3, CD7 (100%),
CD19, CD34 (100%)),
CD45, CD79a, cCD3 and
MPOX

Laboratories

UK NEQAS
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Euroklow.' ALOI Panel
Antibody,Possession: ; ofi UKiL'aboratories
that stest-AcC u-t"e' <L e uk a e mi

7 A All UK
70% possess all antibodies

required to undertake the
Euroflow ALOT Screening Panel:

sCD3, CD7 (100%), CD19
(100%), CD34 (100%), CD45,
CD79a, cCD3 andMPOXx(100%)

Laboratories

80% BD FACS Canto Il Users UK

Possess allEuroFlow Reagents FACSCanto
Il Users

UK NEQAS
Leucocyte Immunophenotyping



Euroklow, LS Panel
Antibody Possession: ; ofiWorldwide
llaboratories-that - | s test Chronic

LLymphaoproliferative Disorders

69% possess all
antibodies required to
undertake the Euroflow
ALOT Screening Panel:

CD3, CD4 (100%), CD5
(100%), CD8 (100%),
CD19, CD20, CD38,
CD45, CD56, Kappa,
Lambdaand T CRA U

Laboratories

UK NEQAS
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Euroklow, ' LLSiFPanel
Antibody,Possession: ;1 of; UKSLlaboratories-that
test +Chronic Lymphopreliferative Disorders

39% possess all All UK
antibodies required to

undertake the Euroflow
ALOT Screening Panel:

sCD3, CD7 (100%),
CD19 (100%), CD34
(100%), CD45, CD79a,
cCD3 andMPOx(100%)

Laboratories

UK

66% BD FACS Canto Il ::I'Alﬁirianto

Users Possess all
EuroFlow Reagents

UK NEQAS
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Are Euroklow,  users REALLY
USing: ' EUroHlow, 2

Only 82% of laboratories that state
they use EuroFlow actually possess
all antibodies to undertake for the
ALOT screening tube

Only 71% of laboratories that state
they use EuroFlow actually possess
all antibodies to undertake for the
LST screening tube

ALO

LST

UK NEQAS
Leucocyte Immunophenotyping



\Which, group was-used as the
primarysinformation source! for
your panel-development?

Requirements ALOT (n=42) LST (n=34) PCT (n=11) SST (n=12)

No changes to 15
screening tube

Using
supplementary
tubes

screening
antibodies

-

-

5
IA

Using correct
final panels

12 7
Using correct 12 5
flow cytometer

Using correct
UK NEQAS
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International Survey
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Immune Monitoring

Normal Range Source Number of Centres Number of samplestested to Number of Laboratories
(n=209)

develop normal range (n=72)

1-5 3(4%)
In-House 87(42%) 6-10 0(0%)
Publication 122(58%) 11-20 8(11%)
When asked to name the 21-30 S(7%)
publication: $1-40 6(8%)
A' 15 centres guoeted a paper with 41-50 11(15%)
paediatric ranges only despite also 2100
testing adults 101-150
Al [ centres used ranges built into 151-200 1(1%)
software >200 8(11%)
A~ 2 centres guoted a paperthatidoes Unknown Number (Lab statement) 5(7%)
notcontain 1anges Done by another centre 1(1%)
A" 2 centres did not:know the
publication

‘ Different Normal Ranges in use | Number of Laboratories (n=224)
A 29 centres used a paper published

before year 2000 (changes in Age 130(58%)
technoelogy not-taken into account Gender 26(12%)

?;/V SP )d AN | Ethnic Group 9(4%)

S 6 used more than 1 norma

range With 8% Using 8 normal Not used 61(27%)
ranges

Statistically, a minimum of 100 samples required to define a normal range to give a minimum 75% confidence or 200 if 99%
confidence required J. a Lott et al (1992) Estimation of reference ranges: how many subjects are needed? Clin. Chem. 38:648-
50
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Results-Of ISHAGE Gating
Strategy, Analysis

M Correct
application

M Incorrect
application

UK NEQAS
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Best:Practice C34

According-totheISHAGE Protocol (1996)
and BCSH guidelines (1999)

A Use ISHAGE protocol
A Use single platform

A Use electronic pipette
A Use reverse pipetting

A Count a minimum 50000 events or 100
CD34" events

UK NEQAS
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