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Case Background

Problem detail :

1. Distributor perform study of PLT-H. They find out one sample with PLT-H is much higher than
PLT-I. After that, they re-run the sample on RET channel. They also check the smear. Finally,
PLT-O, PLT-lI and smear result are similar while PLT-H is incorrect.

2. General parameter: Other PLT parameters are in the normal range. WBC increase, RBC flag...

3. Overall checking of machine, reagent, IQC, other samples results... indicates that testing
condition is good. This problem may happen randomly.

4. The patient medical record is unclear

5. Visual inspection of sample shows no problem
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. Sample reading: Multiple PLT channel

Patient Information et
Name: LYE LUK MOI
Gender- FEMALE

Age: T0Year(s)

Patient ID: 530605025488
Sample Mode: WB
TestPanel.
CD+300WBC+RBC+PLT+PL
T-Pro

Department:

Diagnosis

Comments BE X

Rule Record pd

Analysis Info.

STAT Para.
Mon#
Eos#
Bas#
IMG#
Neu®%
Lym%
Mon?%
Eos%
Bas%
IMG%
Neu-X
Neu-¥
Mon-X
RBC
HGB
HCT
MCV
MCH
MCHC
RDW-CV
RDW-SD
Micro%
Macro%
PLT
MPV
PDW
PCT

RUQ Parameters

Flag

RL
RH

»

el — kel —

R
R
R
R
R
R

i-Message

Result
0.47
0.00
0.78
0.24
885
59
2.1
0.0
35
1.1
4636
604.7
2618
4.50
9.0
281
62.4
201
32.0
16.3
373
529
0.6
745
10.4
155
115

PLT-H
NRBC#
NRBC%

RH

745
0.000
0.00

Re-Exam Results @ Historical Trend

Delta(¥) 03-24

0.280
-0.020
0.760
0.020
26.30
29.90
0.50
0.20
330
-0.80

-0.930
1.40
-6.90
-210
1.00
230
-0.50
-1.90
060
-0.80
556.0
0.00
-0.20
5.780
199.0
210
-56.0

0.0000
0.000

0.19
0.02
0.02
0.22
62.2
358
16
0.2
02
19

543
10.4
350
645
191
297
16.8
392
535
14
189
10.4
157
197
63
331
189

0.000

0.00

03-05

0.55
032
0.02
0.03
65.1
271
48
28
0.2
03
3986
501.7

384
474
0.4
308
a7
15.8
3.00

278
280
308
0.000
0.00

Unit -
10%3/uL
10*3/uL
103/uL
10%3/uL

%

o

10%6/uL
g/dL

fL

1043/uL
fL

mL/L
10%9/L
1049/L
10%9/L
10%3/uL
/100WBC

Microscopic
RBC PLT WBC Flag Count
C Segmented neutrophils 169

Band neutrophils v 75
Lymphocytes L 16
Monocytes 10
Metamyelocytes v 28
Myelocytes 2
Non-WBC Flag Count
Giant platelets 2
Large platelets 10
Smudge cells 10
Artefacts 9
RBC Flag Grade
Anisocytosis vo2+
Microcytes '3+
Hypochromic cells ' 2+
Poikilocytosis '3+
Schistocytes ' 3
Elliptocytes vo2r
Ovalocytes P2+
PLT -

Flag 2 |Platelet clumps

- Immature Gran? PLT estimation

- Basophilia

- Neutrophilia

- Leucocytosis
- Microcytosis
- PLT Clump?

- Thrombocytosis
- PLT-H Histogram Abn

Expert Tips X

& Sample Procedure
Review Morphology Results

@ Refresh Sample [ Adjust test panel

Background

comparison

> AnalysisInfo. RUO Parameters  i-Message  Re-Exam Results@ Historical Trend
% Patient Information X STAT Flag Result  Delta(#) 03-24 03-05  Unit 2
56.4 Name: LYE LUK MOI 03 -1.60 19 03 %
250 Gender: FEMALE R 4647 398.6
53 Age: 70Year(s) R 601.0 501.7
33 Patient ID: 530605025488 253.1 2171
93 Sample Mode: WB 454 -0.890 543 5.36 10%6/uL
07 TestPanet L 91 430 104 105 g/l
- ETl?grosoowscmachnp HCT L 283 670 350 340 %
Departinent Mcv L 623 220 645 635 fl
MCH L 201 1.00 191 196 pg
33 Diagnosie: MCHC 322 25 297 309 g/l
RDW-CV H 16.2 060 168 164 %
% RDW-SD 37.2 200 392 384 L
155 HDW H 430 gL
23 Comta  BE| W00 W 3 X
ne CH% g
Micro% H 531 -040 535 474 %
59 Macro® L 04 100 14 04 %
57 MCHm 1= 992 Pg
25.0 PLT &RL 130 590 189 308 10°3/uL
Rule Record = MPV R 110 060 104 97 f
PDW R 158 010 157 158
PCT R 143 0540 197 300 mU/L
R 130 63 86 10°9/L
R 560 331 278 %
10°9/L
500 189 280 1089/L
308 10%9/L
10%9/L
10%9/L
2 l LFR 89.8 %
o ans .

Microscopic

RBC PLT WBC Flag Count
Segmented neutrophils 169
Band neutrophils {0 ¢
Lymphocytes L 16
Monocytes 10
Metamyelocytes ' 28
Myelocytes 2
Non-WBC Flag Count
Giant platelets 2
Large platelets 10
Smudge cells 10
Artefacts 9
RBC Flag Grade
Anisocytosis i s
Microcytes 1 3+
Hypochromic cells 2%
Poikilocytosis )}
Schistocytes 1 3+
Elliptocytes o2
Ovalocytes ' 24+
PLT Flag Result

Flag X | Platelet clumps 0

- Left Shift? PLT estimation 147

- Neutrophilia

- Leucocytosis

- Fragments?

- Microcytosis

- PLT Clump?

- PLT Histogram Abn

- PLT-H Histogram Abn

Expert Tips X

& Sample Procedure
Review Morphology Results

& Refresh Sample [7 Adiust test panel

56.4
250
53

93
07

33

155
293
1.8

59

57
250

10%3/uL

Test panel: CD+morphology check
PLT-H >> PLT-1 ~ Morphology result

Test panel: CDR+morphology check
PLT-H >> PLT-1 ~ PLT-O ~ Morphology result
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‘Sample reading:

Flag

Left Shift?

MNeutrophalaa
Leugocytosis
Fragmenls?
Microcyiosis

PLT Clump?

PLT Histogram Abn.
PLT-H Histogram Abn

P cicaons D eas > souion D smmay_g
Flags and Graphs

DIFF RET WNB

FL
F$
F$

T3 T

PLT

1
1
1
1
1
1
1
1
1
1
1
1
1
v. L) » U

0 1 20 3 fL 0 10 20 30 40 50 fL

Observation:

1. PLT and PLT-H histogram are abnormal, PLT clump

2. PLT-I threshold is ~20fL, PLT-H threshold is >30 fL > result difference
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. Sample reading: Smear image

S -\ l Red arrow: Which event? Batch
- staining quality or contamination
oA et ' « Since we only obtain the smear
' image of this sample > cannot go
studying deeply > it is impossible
to conclude which event is

, Rl « Small size particle > may not
- ‘\4 s 0P~ ¢ @ affect directly to PLT-H counting
R ; N1 i 9 | but there might be large particle

O o | . \‘ {: . o3 @ that we miss out or any side effect
S | D 6. o 020002y of that “small event”
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P cecigours D> > souion D sy
. Case Ideas

PLT-H
measuring
principle

Multiple
channel
PLT
difference

PLT-1, PLT- Possible

O cause of

measuring high PLT-
principle H
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. 1. PLT-H measuring principle

PLT-H: combination of DC: to count small DIFF: To count large

PLT from 2 channels PLT, <10 fL PLT, >10 fL

Left site PLT (small): free of RBC interference = DC

Right site PLT (large): possible to get RBC interference > remove
RBC by lysing = DIFF

Normal sample Abnormal sample RBC lysing = fragment < 7.5fL

Unclear
separatrix separatrix
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. PLT-1 and PLT-O measuring principle

PLT-O* parameter
Optical + Fluorescence measurement

PLT-l parameter: impedance method + anti-clump technology

*  PLT counting area, all the particles that measured between L and R
thresholds.

L Threshold R Threshold

> [ Left threshold] : the L threshold
moving range is between 0-2 fL to
find the first particle of PLT

» _[Right threshold] : the R threshold
will search for the lowest point
between PLT and RBC peak within 15
~321L

PLT-O
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. Common interference factors of PLT

Which PLT channel can solve those interference?

Common interference substances PLT-I PLT-H | PLT-O

PLT reported PLT clump ‘/
Falsely low Large/giant PLT Vv '

Microcytosis Vv \'

g~ RBC fragment Vv '
Falsely high WBC fragment Vv Vv
Cryoglobulin ? '

* PLT-O is most reliable results to report on the final report.

» However, still need combine with microscopic results
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B Faise high PLT-H

PLT-H can solve most RBC interference, how about other factor?

If PLT-H is falsely increased.:

1. Interference in region 1 and 2 — Any particles, which

“Ghost region” on DIFF

FS

CELL SIZE

character is similar as large PLT and IPF (size > 10fL)

10 fL

- * Non-lysing RBC/fragment of RBC, nucleated cell

DNA/RNA - _
» Bacteria/fungi/Cryoglobulin/lipid/ disease (leukemia,

lymphoma..)

PLT histogram
* Foreign subject (from tube, environment?)

2. Machine reading problem

Small PLT (A) — PLT -H— Large PLT and IPF (1+2)
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‘ False high PLT-H root cause

R&D analysis and solution:

1. No problem of machine reading for this sample
2. Theroot cause could be interference but cannot identify which type of
interference is

3. Upcoming plan for software update
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.Solution

Short-term action: set the re-exam rule

1. Set system flag rule to exclude abnormal sample
check, system error.. (aspiration
abnormal/clot...)

2. Panic value check rule for parameter with value
is out of clinical range: e.g. PLT <50 or PLT >
500-600 (*10M9/L)

3. Set Parameter/Flag check: out of reference
range + self-definitive flag + suspected flag: e.g,
RBC+PLT related flag and low/high count

4. Set range delta check to exclude pre-analytical
error...

= Re-exam mode for PLT: Smear, run on CDR/CR
mode

= Or PLT-H abnormal histogram: check sample by
decision

= ([PLT-H]-[PLT-1])/[PLT-
reflux PLT-O

H]>30%, could automatic

©2021 R EmEMETEF O ERA SIS

Long-term action: HQ further

investigation

Collect the INF file, log file of normal sample
and abnormal sample and send to HQ for

analysis for software upgrade

Test panel Report PLT result

CD PLT-H
Test panel Report PLT result
PLT-H
CD PLT-1 when “PLT-H

histogram abnormal”

Original
logic

Upgrade
logic
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B P cecigours > e > souion D s
Summary:

Abnormal PLT-H result

Algorithm or non-Algorithm cause?

Multiple channel parameter: result difference

Check the pre-analytical Single sample Batch sample

phase: Tube, whole blood
collection procedure...to
remove the external
interference factor

Review result, graph,
flags, imess, smear
image...to see the
abnormality

Confirm which channel report the Operation: :

correct parameter (re-exam, SOP, people Machine:

smear, hemocytometer,
flowcytometry)

Calibration

Software

Check the patient clinical
hardware

record to see if any
treatment, disease that

Analysis the result, graph, flags,
can affect to PLT-H y grap g

patient information, pre-analytical Environment:

error, collect the INF file
Temperature Materials:

humidity Reagent,
consumables

v

Setup the re-exam rule

Electromagnetic

Re-exam rule set-up
Report to HQ

Collect the INF file, log file for R&D
further analysis and improvement
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Thanks!
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