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Automation in and by flow cytometry: user experiences
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AZ Delta

— Flow cytometers
= Aquios CL
= Dx-Flex
= CytoFlex SRT

Flow cytometry

— Sample Preparation Workstations
= NizonPLUS
= Aquios CL

W Quantification of stem cells
B Lymphocyte subsets
B Lymphoma screening

[ Other
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AQUIOS CL

— LOAD & GO flow cytometer
= Automated sample preparation
= Automated analysis
= (Bi-directional) LIS link

AQUIOS ¢,
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AQUIOS CL

Instrument Loading Review
setup samples Data
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Loading samples

Cassette loader: Single tube loader:
» Different cassettes * Open/closed tubes
* Closed tubes e Dilutions

* Urgent samples
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Reagents

— Barcoded
= Markers, lysing solutions... => automatic scanning
= Cleaning agent, sheath => manual scanning

— Expiration date
= Closed vial
= Open vial
= On board
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AQUIOS CL

— Applications:
= TETRA (lymphocyte subsets)

= STEM (quantification of CD34+ stem cells)
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Lymphocyte subsets (TETRA)

— Monitoring of HIV infection

— Investigation of primary and secondary immune deficiency

— Immune monitoring following immunosuppressive therapy Lymphocytes

T-cells B-cells
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TETRA Application

- 1QC:
= IMMUNOTROL cells
= IMMUNOTROL low cells (CD4+ low)

— Tests:
= TETRA 1 (CD45/CD3/CD4/CD8) => T-cells
= TETRA 2+ (CD45/CD3/CD19/CD16+CD56) => TBNK
= TETRA COMBO (1 & 2+)

AQUIOS Tetra-1 Panel [ReF]s22

; 50 Tests
) VD
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)  CD4-RO!
CDB-ECO

— Principle:
= Lyse no wash
= Single platform

o Volumetric absolute count
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TETRA 1 & 2+

— Gating algorithm:
= “Broad” lymphocyte gate: A OR (B AND C)
* “limited” lymphocyte gate: A AND B
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TETRA 1

— Gating algorithm:
= T-Lymphocytes: CD3+ All

“Broad”
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TETRA 1

— Gating algorithm:
= B-Lymphocytes & NK cells: CD3- OR CD3- Capture

“Limited” “Broad”
lymphocytes lymphocytes
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TETRA 2+

— Gating algorithm:
= T-Lymphocytes: CD3+ All

“Broad”
lymphocytes
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TETRA 2+

— Gating algorithm:
» B-Lymphocytes: CD19+CD56/16-

“Broad”
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TETRA 2+

— Gating algorithm:
= NK-cells: CD19-CD56/16+ OR NK Capture

“Limited”
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TETRA 2+

— Gating algorithm:

= NK cells: CD19-CD56/16+ OR NK Capture

“Broad”
lymphocytes
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Result workflow

e Flags
e Notifications
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Flags and notifications

— Flags

Missing QC

Clog or Bubble
Insufficient Lysing
Insufficient Lymphs
Inter Panel Count Error
Onboard Expiration
Expired Reagent

— Notifications

Under Lysed

Low CDS8 positives

Low CD3 positives

Low CD3 negatives

Potential sample or gating issue
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Reviewing sample gating

— “Potential sample or gating issue”
= 40% of samples AZ Delta

= Sample anomaly
o Light scatter and EV patterns

800

S-Lin
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Reviewing sample gating

— “Potential sample or gating issue”

= 40% of samples
= Sample anomaly

o Light scatter and EV patterns
= Gate misplacement

o 2/3 have to be adjusted

55-Lin
SS-Lin
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Reviewing sample gating

— “Potential sample or gating issue”
= 40% of samples
= Sample anomaly
o Light scatter and EV patterns

= Gate misplacement
o 2/3 have to be adjusted
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Result workflow

e Flags
e Notifications

e LIS Link

(e e Consistency checks
transmission
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Consistency checks

— Leucocyte count

= vs haematology analyser
" <20%

— % Lymphocytes
= vs haematology analyser
" <20%

— Lympho sum (TBNK)
= 95% - 105%

— Intrapanel check
= Comparison of CD3+in Tetra 1 & 2+
= <3,5%
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Result workflow

e Flags
e Notifications

e LIS Link
(e e Consistency checks

transmission

e Reference values
o © Clinical biologist
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Advantages and limitations

Limitations Advantages

Reduced

lntra-personal
variation
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STEM Application

— Quantification of CD34+ stem cells

= Mobilized blood:
o >10 CD34+ stem cells/uL => start apheresis

= Apheresis product:

o Yield stem cell collection in CD34+ stem cells/kg |
=> Need for another collection day
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STEM Application

- 1QC:
= STEM Control level 1 & 2
= Flow check alignment

— Tests:
= STEM Single
= STEM duplicate
= STEM panel (+ isoclonic control)
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STEM

— Based on the (modified) ISHAGE guidelines

= Antibodies and reagents
o CD34-PE/CDA45-FITC
o 7-AAD for Cell Viability

JOURNAL OF HEMATOTHERAPY $213-226 (1996)
. Inc

The ISHAGE Guidelines for CD34+ Cell Determination by
Flow Cytometry

LAND,' LORI ANDERSON,* MICHAEL KEENEY,’

D. ROBERT SUTH
RAKASH NAYAR,' and IAN CHIN-YEE?

ABSTRACT

The increased use of Peripheral Blood Stem Cells (PBSC) to reconstitute hematopoiesis in auto-

transplant and, more recently, allotransplant scttings has not been associated with a consensus means
[ ] to quality control the PBSC product. Since the small population of cells that bear the CD34 an
gen are thought to be responsible for multilineage engraftment, graft assessment by flow cytomet-

ric quantitation of CD34+ cells should provide a rapid, reliable, and reproducible assay.
Unfortunately, although a number of flow cytometric assays for CD34 enumeration have been de-
scribed, the lack of  standardized method has led 1o the generation of widely divergent data.

Furthermore, none of these assays has been validated as to interlaboratory reproducibility and suit-

O S e n o a S e clinical appli In early 1995, the ional Society of 3
aft Engineering (ISHAGE) ished a Stem Cell E: Committee, the mandate

of which was (o validate a simple, rapid, and sensitive flow cytometric method to quantitate CD34+
cells in peripheral blood and apheresis products. We also sought (o establish its utility on 4 variety
of flow in clinical and its ility between transplant centers. Here,

O Si n g I e p I atfo r m ;:::-:‘rfn:l:h':::;m flow methodology adopted by ISHAGE for validation in a multi-
* Absolute count by beads s e Y e

Peripheral blood and marrow transplants hematopoicsis after intensive, potentially marrow-abla-

tive therapy (8.9). More secently, a number of studies

VARIETY OF STUDKES performed over the past several  have been initiated using PBSC grafts in an allotransplant
A e e e V3% o el s

the bone marrow that express the cell surface antigen  The increased use of PBSC versus marrow for auto

= Gating strategy

D34 (1.2) are capable of reconstituting long-term, mul
tilincage hematopoiesis after intensive therapy (3-S).
CD34+ cells are also found in the peripheral circulation
of noemal individuals but are extremely rare (consensus
range 0.01%-0.1%). CD34+ cells, however, can also be
mobilized from marrow 10 the peripheral circulation in
greater numbers by chemotherapy or hematopoietic cy-

TOncology Research, The Toroata Hospital, Ontaro. Canads

*Department of Hematology, The Loadon Health Scieaces C

grafting has been driven by a number of clinically rele
vant factors, including the notion that mobilized PBSC
harvests might provide a graft with less tumor contami
nation than autologous marrow (reviewed in 10). The
availability of an increasing mumber of cytokines (used
cither singly or in combination) 1o mobilize CD34+ cells
into the peripheral circulation has facilitated the harvest

Centre, Victoria Campus, Loadon, Ostario, Canada

o Sequential gating

Sutherland et al, Journal of
Hematotherapy 1996
Keeney et al, Cytometry 1998
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STEM - Gating Algorithm

— Bead selection
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STEM - Gating Algorithm

— Two stem cell gating pathways

Viable WBC
Total WBC
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2.
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STEM - Gating Algorithm

— Viable CD34+ stem cell selection
= Dinstinguish from lymphocytes
= Meet all the fluorescence and light scatter criteria of ISHAGE Guidelines
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STEM - Gating Algorithm

— Total CD34+ stemcell selection

= |dentical to viable CD34+ stem cell selection
= Viability of stem cells
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Result workflow

e Flags
e Notifications
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Flags and notifications

— Flags

Missing QC

High Count Rate

Over (Lyse) Incubation

Clog or Bubble

AQUIOS STEM-Count Mix Time Expired
Onboard Expiration

Expired Reagent

— Notifications

>

Less than 100 CD34+ events acquired
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Result workflow

e Flags
e Notifications

e LIS Link

(e e Consistency checks
transmission
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Consistency checks

— Leucocyte count

= vs haematology analyser
= <20%

— CD34+ stem cell duplicate measurement
= <20%
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Result workflow

e Flags
e Notifications

e LIS Link

S e Consistency checks
transmission

e Clinical biologist

Validation
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Advantages

— Reduced hands-on-time
— Reduced intra-personal variation

— Simple workflow
= Allows analysis by lab tech with limited flow cytometry experience

7:00 8:00 15:30 16:30 18:00

vowal [ S
Aaquios CL [ Y S S
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Questions?

jonathan.vanbesien@azdelta.be
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