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Learning Objectives

Give 3 examples of how Complete Blood
Count results are used in the care of
oncology patients.

Give 2 examples of how practiced Scatter-
Plot interpretation improves oncology
patient care while providing timely and
reliable results to the clinician.

Identify 2 keys to begin more advanced
hematology Scatter-Plot interpretation.

Current laboratory staffing trends:

Decrease in number of accredited schools
. Decrease in number of students entering

field

Bye Bye Baby Boomers

Under-recognition of Laboratory
Medicine field inside and outside of
Healthcare

Decrease in reimbursement for services
Laboratory testing volume is on the rise




Doing more with less...

Lab Automation

LIS Auto-Verification
POCT

Cross-Training

Thorough information
Interpretation?

Playing it safe!

Hold the results — wait for slide
confirmation
“Catch the false negatives”
Manufacturer says to
% or absolute cut off = manual diff
Blasts counted as Monos...

Manual WBC’s and PLT’s




Routine CBC’s

Infections — viral or bacterial

Anemia — inherited or acquired
(acute or chronic)

Thrombocytopenia
Leukemias

CBC’s in Oncology

Chemotherapy and Radiation Treatments act
by interfering with cell division:

Neutropenia

Thrombocytopenia

Anemia
Treatments to counteract above side effects:

Neupogen/Neulasta

Plt Transfusion
Pro-Crit/Aranesp, RBC Transfusion




Oncology...cont'd

Recurrence of leukemia

NRBC’s — Response to growth factor
or tumor invasion of bone marrow?
Accurate WBC, ANC, Hgb and PLT

results needed QUICKLY for
treatment decisions!!

Fluorescent NRBC

NRBC Scattergram

Forward Scatter

Fluorescence




Removal NRBC influence from WBC and DIFF count

Total WBC Count
WBC/BASO

Correct WBC#

Correct
Differentials

Meatamyalocyta C Promyalocyte

A A

Fluorescence

Side Scatter
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Fluorescence

100 - [Data Browser] mE
Edit View Record Action Report Sefing Window Help [EE
e | &gy 7 ks || -:. N el e B
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cpen | cave |HCopy| propeiy| menu | GC | work list] swplorer| browser| Ao | Wanicl| delete | Upper | Lower | lsst20 | vafidate pending
\Iegat'ive Sample No. S ) 5 =
Pat. IO | T
Mame | B
Main  GFEPH|wBC/NREC | RBC/PLT | Cumulative| Q-Flags | Service | HPC
Items WBC Differential Flag(s) WBC/BASO
Item | Data unit Item | Data unit WEC
WEC 5.49 10A3/uL |||NEUT# 2.95 1043 uL
REBC 4. 66 1046 uL |||LyMPHE| 1.79 1043 uL
HGB 15.4 g/dL MONO# 0.62 |+ |10A3/uL
HCT 447 % EO# 0.09 10A3 /uL
MCY 95.9 |+ |fL BASO# 0.04 10A3 /uL
MCH 33.0(+ |pg NEUTS 53.8 %
MCHC 4.5 g/dL LYMPHY|  32.6 %
PLT 256 1043 /uL |||MONOS 11.3 %
RDW-SD| 41.3| |fL EO% 1.6 |%
rRow-cv| 11.9 % BASO% 0.7 % REC/RET
MPY 10.5 fL
RET% % Extended Differential—
RET# 10A12 /L | WBC
IRF % -
Item | Data unit
MRBC# 10A3/uL
. IG# 0.00 10A3/uL
NREBC 0.0 ALO0WEC T a0 %
PLT
HPC
[ ztem | pata | [ unit
|HPC# | | J1oA3/uL
Kl [
essage | DELILAH SIMHOST(HC)|




Extended Diff — IG Example

THRE 2100 - [0 s Browser]
T Fin EM Yew Heeod felon Fegal Seltrg Wndew  Hel

|35 2 £

Sample No.

Pat. ID

Mame : X

Main [Graph ||wec/nREC | REC/PLT |Cumulative|Q-Flags | Service|HPC  |Research(w)|Research(rl |
Items weC D fferential Flag(sd WEC /BASO
Item Data Unit Item | Data #

" HEUT#E €
LYMPH#

unit N B
B

REC/RET

Extended Differential
WEC

Follow up: Adiff reported as is and smear review
was done to evaluate Blast flag — there were none.

TEr Data Urrie
0.90 |+ 1043 /uL




Using the IMI Channel Example

THRE 2100 - (DA Browser]
Th Ele Edt Ve Fecod fetion Fegot Seting wdow Hel
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Sample No.

Pat. ID [
Name [

Main  [Graph |wec/MREC | RBC/PLT |Cumulative|0-Flags |Service|HPC  |Research(w) |Researchirl |

Items WEC Differential Flag(s) - B AGH
FIET WBC /BASO

Ttem Data Unit Item | Data unit
C 2.0 1 MEUT#: 0.

WBC

REC/RET

Extended Differential
WEC

Item | Data
IG# 0.0;

TGE 1.0

HPC

Item
HFC#

Data

L .
1+
STHOSTHEY

Using the IMI Channel

WBC Differential

Item | Data uUnit
MEUT#&| 0.12
LYMP#&| 0.84
MONO# 1.01

W

W

W
EO# 0.00|¥ |10A3/uL
BASD# 0.01|¥ [10A3/uL
NEUT?%& 6.0 %
LYMPH&| 42,0 %
MONOZ S50.5 %%
EQ% 0.0|¥ (%
BASO% 0.5|* %

Extended Differential
WEC

Item | Data Unit
IG# 0.02 (¥ |10A3/uL
IG¥% 1.0|v %
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Using the IMI Channel

Patient’s Manual Diff
Neu %
Lymph
Atyp Lym%
Mono %
Myelo %
Promeylo %
Blasts %
NRBC’s
Auer Rods Seen

Pt has untreated AML

Using the IMI Channel - 2

¥HXE-2100 - [Data Browser]
File Edit Yiew Record Action Feport Sefing Window Help

& 7 7| T Supl (s s =
| = & |%| %[> A |z @[ g
H-Copy menu | OC | work ist] explorer| browssr delete | Upper | Lower | last20 | validate pending
Sample No. B—
Pat. ID B
Name N
main  (Braph {wec/MRBC | REC/PLT |cumulative | a-Flags | Service|Hpc | Research(w) | Research(r) |
Items wBC Differential Flag(s) WBC /BASO
IZian | vac unit Item | Data Unie e -
[wee 18.17 7 |10A3/uL |[NEUT#&| 15.94 |¥ [10A3 fuL MM S7anY
RBC 4.23 10A6/uL |||LymPH#E 0.42 | % |10A3 fuL
HGE 12.4 g/dL MONO# 0.06|* |10A3 fuL
HCT 36.2 % EQ# Q.02 | % |10A3/uL
MCY 85.6|- [FL BASO# 0.04|* [10A3 /UL
MCH 29.3 pg MEUTZR| B7.B|Y |%
MCHC 34.3 g/dL LYMPH% 2.3 ¥ (%
PLT 401 |* [10A3/ulL (|MONOZE 0.3 |%
RDW-SD 45.4 L EC% 0.1 |%
ROW-CV| 14.6| |% BASO% 0.2|*|% REC /RET
MPY 10.6|% | FL
RET%% 0.27 % Extended Differential
RET# |0.0114 10AL2 /L |wBC
IRF 2.8 % :
NRECE | 0.00|¥|10A3/uL |- oo/ bata onie
NRBCH 0.0|¥|/100wsc I1T°% =BG LY 110A3/uL
© : | T5% ERENRNES o
HPC PLT CTumps?
Item Data Uni t
HPC# 10A3 /uL
L
< BT
Message DELIL&H FIMHOSTHC)
g Start | [£I¥XE-2100 - [Data Brow... [#f unlitied - Paint 8 TosPM
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Using the IMI Channel - 2

Ttem Data Unit
IG# 1.69|¥ [10A3/uL
IG% 9.3|¥ %

Using the IMI Channel - 2

WEC Differential

Data

15.94 | ¥ [104A3/uL

0.42
0.06
0.02
e

87.8
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0.
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Extended Differential

Unit

1043 /uL
1043 /uL
1043 /uL
1043 /uL
%

I
£

29 32 3%

MANUAL DIFFERENTIAL F—
Segs = 96% et
MOMNO#
Lymphs = 3% Eo#
BASD#
Monos =0% |NEUT5&
CrhRes
—_ MONORS
Eos =1% iy
BASOM
Hyper-segmentation of WEC
Neutrophils Ttem

(No plt clumps)

Data
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Using the IMI Channel - 2
DIFF

Hypersegmented Neutrophils
=more nucleic acid = more
fluorescence.

Platelet Clumps - Example

¥ 2100 - [Data Browser]
Th Fle Ecit View Recodd fetion Regot Seling Wedow Hep

e e e e A A S R

sample MNo.

3
SET
ac

Pat. ID [
Name |

Main [Graph |wec/NeBC | REC/PLT | Cumulative | Q-Flags | Service|HPC  |Research(w)|Research(r)|

Ttems wec pifferential FlagCs) WEC/BASO
Item Item Data Unit HEC 1 ¥
WEC MELIT# E 5 QAJ S
REC
RBC/RET
Extended Differential
Data unit
* 1043 uL
FLT
PLT Clumps
PLT Abn Dst
Thrombao —1
1o1 ]
SIIHOSTIHE)
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Plt Clumps — Example continued

Typical IMI plt clump tail

Plt Clumps — Example continued

14



NRBC’s — Example 1

S E 100 - [Data Brossni]
Ty Ei E® Vew Fecod Acton Faged Seting Window Help

|1 - TRl I

Main |Graph |weC/MREC|RBC/PLT|cCumulative|Q-Flags |Service|HPC
Extended Differential

Data unit Data Unit
& 1.8% 1043 uL 0.01 10A3 fuL
1.98 10A1/uL 1.11 10 L
Q.56 10
- 0.13(* |10
Data Unit 10.
0.13] |1043/uL
6.9 FLO0WEC
HPC area
Item Data Unit
Area# | 0.000] |10A3/ul
0.00 %

Research (W) |research(r} |

1]

$il05 Tic

NRBC’s — Example 1 continued

NRBC

WEC

Ttem Data unit
WEC & 1.85|-(10A37uL
NRBC+wW| 1.98 1043 /UL

Item Data Unit
NREBC# 0.13 1043 /UL
MREBCH 6.9 S100WEC

MEUT#&| 1.11 10A3/uL

Uncorrected WBC = 2.0

Next step — look at ANC

Treatment decision cutoff = WBC must be > 2.0

Corrected WBC = 1.9 below treatment requirements
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NRBC’'s — Examp

FHXE 100 - 1Dt Browse ]
T Dl [t Vew Mecord fction Megot Settrg Mindow Hep

CLEEIREE

QT | o et
Sample No.

Pat. ID |

CEEE ane |

Items

unit Item | Data

Itew
2 Fl*|10A3 /UL

WBC\ &
RBC
HGE

Data

ACHE
PLT
RDW-SD 7é
RDW-CV 23.5|+|%
MPY

1.8+ % RBC/RE

Extended Differential

Item | Data unit
HPCH

Main  [Graph |wee/NREE | RBE/PLT | Cumulative |a-Flags | Service | Hpe
WBC Differential 5)

RET%
RET# WEC
IBE -
NREC# Item Data .Ul'l.l Tt
5 Ic# —m-=| [10A3/uL

NRBCE 30.3|* " L

1G% ----| |%

PLT
HPC [FPLT Clumps?

PLT aAbn Dst

le 2

T

| Research(w) | Research (i) |

WEC/BASO

WBC Differential

Flag(s)

corrected for 30% NRBC's.

However...

Item Data Unit ﬁ?ﬁ o
asts
NEUT# | ---- [10A3/ulll| 1o Gran?
LYMPH#| ---- 10A3/ul || atypical Ly?
MOIN O -——- 1043 uL ||| WBC Abg Scg
EO# R, 1043 ful NREBC Abn Scg
BASO# | 0.05 *|10A3/uL || NRBC Present
NEUT - %
LYMPHY|  ----| |%
MOMNOS -——— %
EO% e %
EASOX 1.8[¥|% REC/RET
Extended Differential——
Instrument gives no reliable
differential information other
than the NRBC’s. WBC

30.3|* | /100wWBC
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NRBC’s — Example 2 continued

Patient’s Manual Diff WBCI‘BASD
Neu% =15 7

Bands% =1

Lymph % =40

Mono% =1

Atyp Lym% = 43

Micromegakaryocytes = 19/100 WBC’s
Micromegakaryocyte nuclear fragments

15/100 WBC’s NRBC count higher on manual
Further WBC correction needed, diff because the instrument is
however — initial correction is done counting the MMKC's as
by the analyzer so the final WBC's.
correction is not as drastic.

Micro-Megakaryocyte

Micro-Megakaryocyte

Abnormal PI%{teIets
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Plts a and RBC Frags Example

Main  [Graph ||wec/NRBC | REC/PLT | cumulative|0-Flags |service
Ttems d

WA
REC

HCT

MCH

Plts and RBC Frags Example

What we were taught to do ...
 Rerun and pray for a fitted curve
* Check MCV; is it low?
e Check MPV; is it high?
* Hurry up and stain the smear and
check under the scope
« If RBC fragments/Microcytes or
Lg Plts present;
*Do manual smear estimate
—0OR -
*Do hemacytometer count

MOAN AND GROAN...

What the cancer center does...
* Rerun an optical plt count
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Plts and RBC Frags Example cont.

FEXE 2100 - [Data Browser]
Fie Edt Yw Frood fSeton Regon Setieg Wedow Hel

Mame [ Comment [

Main | Graph |wEC/NREC|RBC/PLT|Cumulative|Q-Flags |Service|HPC  |Research(w) [Research(id |

sl Flag(s) R  RET-EXT
Item | Data Unit REC/RET g g
REC Fragments?

i.
3
1
k|

¥
DELILAH SlHOSTHE

Plts and RBC Frags Example cont.

Normal Optical Plt Scattergram Patient Optical Plt Scattergram
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Plts and RBC Frags Example cont.

Smear:

Outcome: Optical plt count verified and released. No smear review done.

Optical Platelet Example

0ata Browser]
Eie Edd Mwew Hecod febon

Fiegart

Seitng Wede Help

B |JJ &% K% 3 \,._ \. e
H-Coxgry o O | wecak. kel | eogloser | becwein deloln | Lpper | Lews

sample No.

Pat. IO |

fact 1on [T

Mafin
Items

WBC Differential

Item Data

Data

[Graph_||wac /nrec | RBc/PLT | cumulative | Q-F1ags | Service | HRC

Flag(s)
wWBC

REC/RET
FLT
Thrombo-

XA

research(w) | Research(a) |
WEC/BASD

[ o]

DELILAH | T
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Optical Platelet Example cont.

PLT & 10A3 /uL _

PLT-T 40 1043 fuL Outcome: Optical count reported

PLT-0 1043 UL without smear follow up, patient
treated.

Clean
Separation

Just Plain Interesting...

66 yr old female — ovarian cancer remission

Presented with:
Fevers/chills
Steadily decreasing PIt count and H&H
Steadily increasing LDH
Hematology consult resulted in workup for:
DIC
Auto-Ab
Lyme disease, etc.
Septicemia
Babesia/Malarial Infection
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Just Plain Interesting...

22



Just Plain Interesting...

THAL 100 - [Daka Biowser]
Fy Ele L& Yew Pecord fefin Peget Sesieg windoe Hep

o =k | eyl . = - S 1153 2
N = 5l =& JQ,vylﬂﬂi\_slj =8 B
H oy e QC | work i | wocpicnns | beoweton | debste | Lipges | Lowess Latt20 | odate pring]
Neca.t'ive Sample N
Pat.
jAction | JIEY
Main [Graph ||wec/NRBC|REC/PLT|Cumulative|a-Flags | Service|HPE  |Research(w) |Research(®) |
Items WEC Differential Flag(s] WEC/BASD
Item Data Unit W B
WBC 3 g

unit

Item | Data

Item Data

Item
HPC#

Data

[T—

B St | [ A0 -2100 - Dot Brow... B3 BOTEI0G5 1 bews - Pt |

Where are they???

T2 2100 - [Data Dsowssr]
Th B EW Yew Frosd Acin Regol Seleg Wedow He

o) e P e A A B S R e e AR R A
Name [ Comment |

Main |Graph |WBE/NRBE |RBE/PLT|Cumulative|Q-Flags |Service|HPE  |Research(w) [REsearch(Ry]

Items Flag(s)
Item | Data unit RBC/RET

unit

Item Data
NRECH ), 00|* 1C
NRECH

0.0(* /1

St | [ XE 2100 - [Data Biow. . uritled Pt
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Compare...

Babesia Patient

Time of Dx

Optical Count 86

SFL

3 Weeks post
treatment.
PLT-1 =357
PLT-O =351

Optical Count 64

SFL

Total WBC Case

& X500 - [Data Browser]
W Fie Ede Vew Record Action Peport Settng Window Help

3 =l Of | Voo @

H-Copy merus weork bt | explorer | browser delete | Upper | Lower | lsst20 | vakise perding

sample No.
F " Pat. ID
Error | Hame
wain Gaph lwec/NREC | REC/PLT | Cumulative|Q-Flags | Service | HPC gody Fluid|Research(w) |resea 4]
Measurement Parameters Measurement Parameters

WBC/BASO
LTem Data Item Data b
& 4 NEUTH ez

MPHE

Flag(REC/RET)

Fragm
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Total WBC Case

S o 0 | Iyt b | € ] ®
1] =) | ] 1 ’41 v | 3 v v \.9
HeCogry s | werk s | mapirse | browesee | | et | wppee |t | lstzo | vssdare peeniey
Sample No
FUrc, Pat. 10
ET Mame oo
. . Frror
Main sdgec /LT | cumulative | Q-F

mant Paramd P
Error(s) List

[NRBC-CH Error -
V| |WBC/BASO-CH Error
v
v
Data
Data
Flag(PLT)
FLT € lumg |
PLT Abn /

V‘B

vabdate pencing |

IO AR

| work st | enilorer | browsser | deirte | Uppee | Lower | stz

Func.
[Error | Name
Graph | WBC /NRBC C/PLT | Cumulative | O-Flags | Service | HPC 1+
Measure rters rameters

It unit unit

WEC * 1043 /uL 10A3 /ul WBC/BASO

- 1043 /ul

Item Data Unit | NRBC+w 10A3 ful

NEUT# 0.79 * 1043 ful =

LYMPH# 38| % | 10A3 ful Len

1.
0.28|* 1043 /uL NEUTH#E
0.01]% 1043 /uL LYMP#&

HFLC#
NEUTHY
LyMPXEE 337
HFLCX 0.4
Item Data
139.4 ch
Data
T T 0.000| |10A3/uL
Item | Data unit 0.00]% %
HFC# 1043 /uL
Flagwee) Item Data unit
. s IMT#
REC Lyse Res; -
Abn Sc Item Data unit
1 NRECH 10A3 uL
NRECE S100wWeC
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Total WBC Case

3

H-Copy sarn |0 | kbt | wplerss | Brossssr et | Lioar | boseer

Sample No.

Func.

Error Hame
REC/PLT |Cumulative | g-Flags | Service | HPC Eody Fluid|Rezear

rch Parameters

Measurement Farameters

Item Data Uni t
2.79 1 (M6 Sul
102 |* |1048 ful

1043 ful

it

un

IPF 6| (% H=TFF 1.8|*|X%
IFF# 4.7 | * 1043 full
PLT=x 14.6|* |ch

PLT LFR | 94.4)
PLT Clumps? MFR e
PLT Abn Sca HFR 0.9

30 o 2828 2R =

Total WBC

Itepr Data
WEC ﬂ 2.46[¥ [10A3 /UL

Patient has Multiple Myeloma —
significant rouleaux seen on slide. WBC
smear estimate matched Diff Channel

26



A E

Lowat | 18at20 | vk

jote, piring

jaction JIEUE

main [Graph ||wec/NRBC | RBC/PLT|Cumulative | 0-Flags | Service | vPc

|Research(w) |Researchir) |

Items WBC Differential Flag(s) WBC/BASD
ftem uni ¢ Item | Data unit ~

weEC & 3% JA0AT fuL (|MEUTEE o J0 an?

PG 4 il 10AB AL [|LvMP#S Left Shift?

MONO#

RDW-50
RDW-CW
MPY

REC/RET

% Extended 0ifferential
10A12 /L WBC

10A3 u | |CEEEMEERRER AL NIE
2.6+ | /100wsd) | 15¥ Calele M
IGH . 8| Y%
HPC

Item Data unit
HPC#

Let’s put it all together...cont.

IG counted in Diff Channel AND there e-Ran Optical PIt Count:

is activity in the IMI
_—— 69 1043 /uL

DIFF 58| ¥ (1043 /UL
69 [1043/uL
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Let’s put it all together...cont.

Unit
& 9.13|¥|10A3/uL
4.47 104A6/uL
12.6| |g/dL

39.9| |%
fL

. Pg
IL.6| - |g/dL
67| % 1043 /uL

RDW-5D 5007+ |fL
RDw-CW 17.1 |+ |%
e
%
10A12/L

%
1043 /uL
y | /100weC

SFL

Outcome: All results released and Optical plt count without smear
verification.

Smear review done and showed left shift > Myelocytes, 1+ Toxic Gran and
Dohle Bodies.

Keys to Scatter-Plot Interpretation
UNDERSTAND the technology!

Know where all the information is

Know where the flags are generated from
Look for correlating information in more than

one scatter-plot/histogram
Develop decision trees

Look for patterns in scatter-plots and what is
seen on the slide

What is REALLY important to your
clinicians?
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QUESTIONS??7?

Barbara Burch email
Barbara.burch@nyumc.org
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