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Survey

Featured several different sections
ALViews of UK NEQASHIL
ArCurrent LLabeoratery Practices

A

A

_eukaemia Immunephenotyping and
Diagnostic Interpretation

Lymphoeyte Subset testing

AICDR34+ Stem Cell testing
ArLow Level Leucocyte testing
AMRD testing

A'PNH analysis



Current, Practices-Update



low Many, Different Fluerescent-Channels
[Does Your Flow' Cytometer Have??

Mediian humber i 6
Minimum number & 3
Maximum number - 16

How Many, Diferent Fluoerescent-=Channeis
[DoesS Y ourn Flow', "Cytometer. JUseRoutinely?

Median numbert. 5
Minimum number 1 1
Maximum number - 16



Elow Cytometer -Channel,Usage

Flow Cytometer Colour Capability (Maximum
Channels Available)*
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Used)

Number of Colours Implemented
(Maximum Fluorescent Channels

*Please note data up to 10 colours only shown, 8 centres out of 345 (2%) Stated they routinely used >10 colours withmiine bearg 16. Data not shown
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*Please note data up to 10 colours only shown, 8 centres out of 345 (2%) Stated they routinely used >10 colours withmiine bearg 16. Data not shown



Elow Cytometer -Channel,Usage

Flow Cytometer Colour Capability (Maximum
Channels Available)*
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*Please note data up to 10 colours only shown, 8 centres out of 345 (2%) Stated they routinely used >10 colours withmiine bearg 16. Data not shown



D0 You Use-AnAutomated
Preparation Station’?

Prep Station
Used

Responding centres Responding centres
(Worldwide ) (UK)

93 (22%) 24 (26%)

323 (78%) 68 (74%)




Pipetting Techhigue

Laboratories Do you use a
responding to manual or
Pipetting section electronic pipette

Do you utilise How often are the
reverse pipetting pipettes calibrated

>13 months/never
Yes n=19 (5%)
n=155 (44%) O12 montl
Manual n=135 (38%)
n=289 (82%) >13 months/never
No
n=134 (38%)
n=124 (35%)
TGS (11000) >13 months/never
Yes 4
n=42 (12%)
Electronic
n=62 (18%)

No n=1 (0.3%)
n=20 (6%) O12 montl
n=17 (5%)




echnical Summary

Overuse of manual pipettes (>300 ' hours
PEr year) Increases risk of RS|

Teechnical Improvements £ pIpetting

Equipment improvement- Automatic
preparation stations

Technical/equipment Improvements -
colours used



Programme FIndings
(Histaricalty and via 'Survey)

Programme

ISSL_J_eS CD34+ Stem SO (Ve Immune Leukaemia
Identified PNH Cell Leucocyte Monitorin T T
Enumeration Countlng < i Ak

Gating X X

Absolute Count
Method

[ Use of
Guidelines

N/A X

X X

Fluorochrome
Choice

[Expression of
results

Antibody
Choice




CP34 7 Stem Cell
Enumeration Programme



BestPractice Cb34

According te the BCSH quidelines (1999)
AlUse ISHAGE sprotocol

AlUse single platform

AlUse electronie pipetie

AlUSse reverse pipetting

A Count a mimimmum 50000 events or 100
CD34 events




CDb34 Gating: I ISHAGE
Protocal

Boolean gating
Strategy.

o BN | Uses Forward
a and Side scatter
characteristics

- | | +antigen

R " Comron o o Expression

F1+F2+P3 34) it D

D.R. Sutherland Toronto,
Canada




Best:Practice C©34

A total of 148 laboratories returned information on
their flow cytometry technique for CD34 * stem
cell enumeration

Recommendations Number of Laboratories (n=148)
ISHAGE 134 (91%)
Single Platform 123 (83%)
Electronic Pipette 16 (11%)

Reverse Pipetting 13 (9%)

50000 Events/100 CD34 events 12 (8%)
*Pipette Serviced Annually 11 (7%)
*Flow Cytometer Serviced Annually 11 (7%)

*Good laboratory practice



Results-of ISHAGE Gating
Strategy, Analysis

7 \ . .
~ Correct application

42%

28% Incorrect
application



RParticipant, Survey Results | 1«1
CD34 Methodoelogy

EVents counted ranged from
10000 (n=1) t@: 1000000 (n=3) total-events

50 (n=3) 10:500:(n=3) CD&4: = (BCSH Guidelines
recommend minimum of 100 CD34" cells or
50000 events)

imits forrharvest varied from 510 64 CD34 cells/ul

Reporting units are cells/ulZ, cellsx1C/LL and
cellsx1C/LL



Immune Monitoring



Lymphocyte:Subset Units

Reporting Units Number of Centres (n=222)

Cells/uL 145(65%)
Cells x 1°/L 61(28%)

Cells x 106/L 14(6%)
Both Cells/uL and Cells x 10°/L 2(1%)




Lymphocyte:Subset Ranges

Normal Range Source Number of Centres
(n=209)

In-House 87(42%)

Publication 122(58%)

When asked te name the publication:

ALLS centres gueted a paper with paediatric-ranges only
despite also testing adults

Al (. centres used ranges bulltinte soeftware

Al 2 centres guoeted a paper that-aoes not-contain ranges
A 2 centres did noet'know the: publication

A 29 centres used a paper published before year 2000



Immune Monitoring

Number of Laboratories
develop normal range (n=72)
1-5 3(4%)
6-10 0(0%)
11-20 8(11%)
21-30 5(7%)
31-40 6(8%)
41-50 11(15%)
51-100 18(25%
101-150 o)
151-200 1(1%)
>200 8(11%)
Unknown Number (Lab statement) 5(7%)

Done by another centre 1(1%)

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




Immune Monitoring
Methodology

Number of Labs
n=224

Single platform
n=161

Manual Pipette

Preparation Station

Automatic

Dual platform
n=63

Electronic Pipette

n=89 =51 n=18
| |
| | | |
Reverse Pipetting Forward Pipetting Reverse Pipetting Forward Pipetting
Technique Technique Technique Technique
n=64 n=25 n=16 n=2
| | | |
| | | | | | | |
SES Pipettes Pipettes Pipettes Pipettes Pipettes Pipettes Pipettes
_ Serviced Serviced _Serviced Serviced _Serviced Serviced _Serviced Serviced
O 1 Months >12 months O 1 Months >12 months O 1 2Znonths >12 months O 1 2Znonths >12 months
n=53 n=8 n=17 n=4 n=14 n=2 n=2 n=0




Immune Monitoring
Methodology

Number of Labs

n=224
|
|
Single platform Dual platform
n=161 n=63
—
Manual Pipette Automatic Electronic Pipette
P Preparation Station
n=89 =51 n=18
I |
| | |
Reverse Pipetting Forward Pipetting Reverse Pipetting Forward Pipetting
Technique Technique Technique Technique
n=64 n=25 n=16 n=2
| | | |
| | | | | |
SES Pipettes Pipettes Pipettes Pipettes Pipettes Pipettes Pipettes
_ Serviced Serviced _Serviced Serviced _Serviced Serviced _Serviced Serviced
O 1 2Znonths >12 months O 1 Months >12 months O 1 2Znonths >12 months O 1 2Znonths >12 months
n=53 n=8 n=17 n=4 n=14 n=2 n=2 n=0




PN HSesting



PNH SUrvey.

Only 14 laboratories (13%) were identified using
a method that followed the International
consensusqguidelines

No two Ilaboratories were using Identical
methods

5 Laboratories only tested 1 population of cells
(either RBCsor granulocytes)

A Of these 3 tested only Red Blood Cells (RBCs)
despite 31% of PNH cases not having a RBCs
clone of >3%

Sutherland DR, Kuek N, Davidson J, Barth D, Chang H, Yeo EL, Bamford S, Chin-Yee IH, Keeney M. Diagnosing PNH with FLAER
and multiparameter flow cytometry. Cytometry B 2007;72B:1671 177.



PNH 'SUrvey

Granulocytes (n=91)

Monocytes (n=75)

RBCs (n=72)

Granulocytes (n=92)

Monocytes (n=79)

RBCs (n=80)

Gating Protocols

0 (Forward scatter/
Side scatter n=2)

1 (CD45 n=4; CD33 n=23;
CD64 n=7; CD14 n=4)

0 (Forward scatter/
Side scatter n=9)

Testing Protocols

1 (FLAER n=8; CD24 n=6;
CD66b n=2; CD14 n=1)

1 (FLAER n=8; CD1 4 n=24)

1 (CD55 n=1; CD59 n=61)

5 (CD15/CD33/CD45/CD64/CD11b n=1)

3 (CD15/CD33/CD45 n=7;
CD33/CD45/CD64 n=1,
CD15/CD33/CD64 n=1)

2 (CD45/CD235a n=8)

5 (CD24/CD55/CD59/CD66b/FLAER n=2)

4 (CD14/CD55/CD59/FLAER n=1)

2 (CD55/CD59 n=18)

CD15/CD45 (n=13)

CD33 (n=23)

CD235a (n=51)

FLAER/CD24
(n=36)

FLAER/CD14
(n=33)

CD59 (n=61)

Large variation In gating and testing protocols
employed by laboratories, with 784 possible
combinations for gating and 1014 for testing



PNH Survey - Gating: Methods
 hbosyivenos

Granulocytes Monocytes

CD11b
CD14
CD15
CD16
CD24
CD33
CD45
CDo64

CD235a

Forward scatter/

(n=91)
1 (1%)

56 (62%)
1 (1%)
1 (1%)

42 (46%)

44 (48%)
4 (4%)

2 (2%)

(n=75)

1 (1%)

6 (8%)
13 (17%)

55 (76%)
33 (44%)
14 (17%)

12 (17%)

59 (82%)
9 (13%)

Side scatter

GPI linked antibodies Incorrectly being used in
gating protocols e.g. CD14, CD16, CD24




PNH 'Survey -~ Testing:Methods

Granulocytes Monocytes
(n=92) (n=79)

2 (2%) 64 (81%)
20 (22%)
65 (71%) 2 (3%)
11 (12%) 9 (11%) 19 (24%)
10 (11%) 5 (6%) 79 (99%)

20 (22%)

79 (86%) 50 (63%)

No consensus on optimal GPI linked antibody
selections for PNHtesting



ECS File/Analysis

Analysis of data IS the major area ofianalytical
variation i flow cytometry
All stafifperforming analysisimust-be

Al Propéerly trainea
ArCompetent



Data Analysis Example

Analysis inKaluza
Genuine participant dotplots

LMD format means that gate placements Seen
are thoese used by participant



Data Analysis Example

[Ungated] 55 / F5 _ [Ungated] 55 / CD15 PC5 _ [C] FLAER FITC / CD24 PE
o Z ' D1:0.00%|D2 : 4.69%

L

100

FLAER FITC




Data Analysis Example

Note the appearance of the FS/SS plot

[Ungated] 55 / FS [Ungated] 55 / F5

200 400 LY 800 1000

55

FS was on a linear scale but SS had been acquired on a logarithmic scale



Data Analysis Example

Nete the gate placement-on population C

Lab Gate Placement UK NEQAS LI Gate Placement
[Ungated] SS / CD15 PC5 [Ungated] SS / CD15 PC5

g’ g’
J J
Q. Q.
O 'p)
Q Q
- -




Data Analysis Example

Note the effect:ofithe-gate-placement of
population € has on subsequent plot

Lab Gate C Placement UK NEQAS LI Gate C Placement
1 [C] FLAER FITC / CD24 PE
D1 :0.00%|D2 : 4.69% '

: [C] FLAER FITC / CD24 PE
12 0.00%|02 = 1.20%

S D4:91.08%
10
FLAER FITC

10°
FLAER FITC




Data Analysis Example

Note thelocation ofithe histogram marker
Lab Placement UK NEQAS LI Placement

[C] FLAER FITC / CD24 PE L [C] FLAER FITC / CD24 PE
1:0.00%(D2 : 4.69% - ) 5% D2 @ 1.14%

_ ©D4:0.49%
10° . 4 40 10
FLAER FITC FLAER FITC




Data Analysis Example

Not adjusting Side Seatter (SS) Settings
Acquiring SS on Wrong seale

Incorrectgate placement-on granulocytes
Incorrectmarkerplacementifor:PNH population
Gate statisties overlaying target population




Data Analysis Example

[Ungated] 55 / F5

UK NEQAS
Ll |

CD1% PCH

CD15 PCH

[Ungated] SS / CD15 PC5

[Ungated] S5 / CD15 PC5

[C] FLAER FITC / CD24 PE

"Dt : 0.00%

D2 : 4.69%

C: 48.57%

FLAER FITC

[C] FLAER FITC / CD24 PE

: 0.05%

D2 : 1.14%

D4 0.49%

T e
FLAER FITC

10




Data Analysis Example

Consensus median for the trial for Granulocyte
clone was clone present, 96% clone size

Folloewing re-gating the results supplied by the
laboratory gave a clone size of 98.32% (upper
guartile'on .consensus results was 99%)



Post-Analytical-Vanables

Naming conventions
Assay Sensitivity
Reporting of results



Naming:Canventions

Need to be robust for data storage
regulations

Royal College of Pathologists have set
retention times for laboratories

A patient records at least 30 years

A 1QC records 10 years

A EQA records for 5 years



