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CBC/FBC

No. 25

Date 83703701 15:30

Mode UWE

WBC + 28,5x08/40

RBC - 3,.70x108/ kL
_HEB 14,39/dL

HCT 45.1%

MCV +121.9fL
__MCH + 38.6P8

MCHC 31.78/7dL

PLT RG 186x03/ 4L

* Maxwell Myer Wintrobe (October 27, 1901 — December 9, 1986)
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IRON DEFCIENCY ANEMIA OF CHRONIC DISEASE THALASSEMIA MINOR

RDW -SD 55.7 RDW -5D 57.9

RDW -SD 33.8

RDW-CV 22.1 RDW-CV 20.4 RDW-CV 14.8
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'WBC VaLues

NormaL Rance, Totar WBCs: 4.5-11.0 x 10°/pL (apbuLt popuLaTION)*

Normal ranges, differential leukocyte counts:
Lymphocytes 1.0-4.8 x 10%L
3-part differential Mid-Cells 0-0.9 x 10l
Granulocytes 1.8-81 x 10°4.L
Lymphocytes 1.0-4.8 x 107l
Monocytes 0-0.8 x 10°/uL
5-part differential Neutrophils 1.8-7.7 x 10°4uL
Eosinophils 0-0.5 x 109/l
Basophils 0-0.2 x 10°/uL
. | Band neutrophils (%) 0-6%
Other normal WBC values: Sorymarted neioghis 80 40.70%
* N-RBC
* Retic

* IMI/IMG
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Representation of standard deviation

Frequency distribution curve of signals from cell anelyzer

o,

g 3 T 50 s WRBC JS jI23SD Jlo (s 43y 35,05 0 )3 s 390 a0yl J1=1SD Jolaa #A/Y bih (RDW) WRBC o5 st g8 i sl 21 2 =¥ [
2l ey Jske gy W 0w RBC ame s jl0pr 0 6 ol J1ia o o 1D o s pe i o Jlsld 5 0it 50 o 0 e 00 et L s s o o] S
vaem 58 i g S sS GARBC Jlgld MOV jl 2t U 2eS e i i 4 g 350 L (1 = Jolaa) Glyld SV 5 590 0 (et MOV L iy e | g Jipie il 1
kS it 5 yeein % 3 P10 L 891 GWRBC slaws Jlo s e 53 a3l 1 202 @30 MOV 31 0T g €50 598 0 oewd <5 L RBC U5 pl 8 5en i 5 (a3 290

St e 833 el o P el e 33 5 et s Jo Vs 4 Ly 005 e (s a8 S IR 580 I S RBC S a1 sl e 10 0211 L 5 8811 SWRBC



500 PiAgg | tetsl RBC= 5 10M Lis
w30 Phrdebost o REC=14

450 Suwe 328491 s

Her= 21007 - 3384 91240684 (58.4%4)
400 WBC WBC
350 1

MCV= 1348 s

300 + Hete MCV- e 1368 - 240 3283
Hets S<1017 © 328324-0.683 68.3%)

250
200
150

i Sess 120 0 15 0 %0 80 25 30 M 85 00 75 H} 11 S0 9% 4 oo 9 §£ 5 E1 S0 0 10 % 10 0 S S04

delessz 12 3 4 5 & T £ 9 B U L DB MW I K IT 1B P N A 1N B N X ¥ ¥ B P N

o PP bls ol 0 ot e 02 et RBC Sl 0T VL sladple y <SS Oyt 360 b ) ladpln 45 cidos Jola e 2Lt Sl Jlid-1 ) JSs
s s e s Lt s o 00 et RBC Slpsan LS bt o S Gl 515 LacSil Solle Lt yS) 1 oot 5 00t e RBC gt
ety 591 13 g3 St gt Sl 68 4% Jolns pkimns S S gled Iyl Capmen dpline 9 RBC Jyho S5 10ML lzal Ly 45 390t yon Joeols 3284.91 555 RBC
it pok g S ylen RCB oS 5land lzal 324 ;s MCV=136.81] 0 jod Ly s 39 2lys 136.8 4slls jobasy Ly 136.8715 il s 45 59t s tslone MCV 132

il 13 35t i s 15 e il 3 5 1S St [ gl Dyl B-F plie 43 45 20T e 2ae, 68 3%



(RDW) 10)8 slaJoils epa U (sligy L alals
1) T (Sl 5) (2l 51290 pllel 1) ddshe (S5 ST oo Olgd oo S gl S5 pBa 5 0295 jil o2 b Us j0 8 sadsdS 013l 5 ponm
S 31y 55X ogeo ) 03 4 28U LT JS 5uilie 1 o b jieS 2155 oo (s Bl o 3 dshes 051531 .30338 g0 (2138 MOV el &yge0
23 gk LEA/Y Jagai ol 23 29, g0 45 (Gaussian DIStribution) suwsS Jlased OT 4 45 338 0 Cud S5 (145555 b @253 I LT
03937 (SJslailod (S aliunl 5 1 45 3505 o )13 £3SD 39 4> sk 199/Y 5 £2SD 03330 43> sk 130/8 £1SD o395

D9 o0 nd P )9S de (S22 O sl l g 4,5 )18 lise sieleilen culiule ;i 2l Jloy 03955 Olgasd b Jle=17.0 LXEISD

i~ +/-3SD

i Lt (18 b b J3lan) 148 Gl s 5 T3l (5103 l3ibtsd 5 j1 45 3SD) 525D 1D n355mm o 13 Ubmrs st | o o5 1 JScb (slgSisj Jlgms 1) - BF JSb

213 edylna 225D gl
A Jokos 4 MOV sk pSiles 321y o Jobee 40585 od GL 1) oS0k Js= slael (S 3iST 5 Ol 130 5 0390 5Sles S Sl s MCV
N hmins (SD) Jlime Bl ol Jg 38300 0L | = 11 ol 9 OlaSy 1 (s 5dp3ed 1 =1 91 =+ A9 Johoo 4w MCV I3k 5 505203 1)+ 5 )+ -
Oled 358 o dunloes T 093 SD 5 =) - Jol SD 358 Jlke 3 45 Gl (g pito ] Cantioz Jho) Jlo 5 (SaiS1 g b ooz S s S8l 40
2p s ¥ 33e Ko 5 3 1) SD=2 Jbe (sl ab3 e LS 1 0T (S 9 38300 L 1) S 2iS1 lade b SD 39 0 038k 45 (5 9b
(CV) Ol pads g b el )y Jl 358 Ol psdi o 530 Sl 90 (2 J 29 g0 Qguume Sz98 god) o) =+ 222 wlp 03 (s Soj oeB) o) - 222
S5 1) uSilio Jlade J11D 395> o 50 b5 I SD Ol puedts (aS01 Gmy CV=5 Mo 0385 g0 OLS 1) aS5lie Jladie I SD 203 45 3945, 10 03zl

Y. .‘:u.a



oD = \{ Z (v—Mcv)

RBC

RDW-1 5 €5 325 oo QLS w00 Qpgeets (MCV)  Jslee e basgie U deslie )3 1) By )il po Ol juni uf_;;g 5 Ulme RDW-CV
N gy p 3090 W MCV 4 Su3 35 e b S s )l 190/FD 393> RDW-2 15 s MCV ) 0335 e U s sl ZFA/Y 395>
2 ) JSS Jle s 52,811 ) RDW-SD s 383 00 oL MCVELISD @iels b 1) @l pusiis ol ($33 Jlaie RDW-SD . Jlie 45 .38,
Cannw ) 3 355 530 9 86.6-52.8=33 8] o> (g1)1> MCV=86.6f] (,u8ka b duliia 13 Jlow ol 1EVF Canoz Canng sia sl 1 25 Sz 55 450!
Jle yaed 13 71V ply RDW-CV Jg .Canal 0391 86.6+52.8=139.41] o> (511> MCV=86.6f] (,Kiles b 4l 13 Jlow ol 72VF Cauno
32250 0 WRBC bwgio jl 5SzsS U 58050 7Y 01551 € 02 280 ph53 1+ Uslae 1) LT MCV:86.6 51 WaRBC jl /2PF «Siyl Jn
Jslas OF Chuas 13 380 0 £1SD & 90t 0T igi 09z 45 (1SD Usleae) 398, 0 VO/FFEL sl By o)) o> (5 pdgied DY /A Ol punits
oalizwl + /PF glot + /PA o Jl T )3 &5 39, g0 03lizl jus Tonks Jge @ jI RDW-CV duilns (51 398 o RDW-CV Josles) Z1Y/Y
250 g0 03l S0 Joliis (g b I SIS s Sl B 2 0525 (I b (Js Canl ol
RDWcv=(RDWspx0.28X100)/MCV
jlre sl =2CV
RDWsp=(RDWcvxMCV)/28



RDWcyv=(52.8%0.28%100)/86.6=1478.4/86.6=17.07%

WBC 597 * (103 DIFF WBC/BASO
RBC 561 [10%6/uL] g[ 3 gl
HGB 15.7  [g/dL] - \ .
HCT 486  [%] I I

MCV 866  [fL]
MCH 280 [pa]
MCHC 323 [g/dL]

PLT 241 * [1073/uL]

RDW-SD 528 [fL]

RDW-CV 17.0 + [%] RBC

POW 108 * [f] . BN i
MPV 95 » [ﬂ-] : i .I\ [] i .: L] '
P-LCR 209 * [%] 3 .

PCT 023 * [%)
NEUT 282 * [10'3/ul] 472 * [%)
LYMPH 225+ [10'3/ul] 377 * (%]
MONO 062 * [10"3/ul] 104 * [%]
EO 025 [10"3/ul] 42 * [%]
BASO 003 * [10'3l) 05 * [%]

i 25 13 Jlos 39 oI RDW-CV g RDW-SD &5 XT-18001 alfzs 2,155 G 51 i o) - 00 JS2

T2l go 2282 S5 308 SUUplE @ Ol sk Cials 35l g2 IA/VHL (69 MCV 3 71 ¥/5 (5 lews RDW : gl

RDWsp=(RDWcv*xMCV)/28=(13.6%98.3)/28 =1336.88/28=47.75
98.3 £ 47.75 = [50.55-146.0511]



MCV
100% —
Frequency in which MATH-1SD = 1 SD = width of the histogram, in
a certain MCV value femtoliters, at approximately the 68.2% frequency
appears in the analvsed
erythrocyte population /
1 SD
M - = RIW-LY
MCV
2% — RDW-SD = histogram Index at the 20% frequency level
| I |
50 100 150

MCV ()
Oblatnment of RDW-CY, MATH- ISD and ROW-SD from erytbrocyle rolume distribution bistogram (1 SD)

RIW-CY coeffscient of rarsation of red cell destribstion wdth; ROW-SIY standkard devsation of red cell destribution wsdith; STV standeard devsation; MOV mean corpreuscular
1odume
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ol ey Jpe b Thal minor IDA
il . gl Child/adult
MCV-RBC-5Hb-K '
England and Fraser Index (EFI) <Oor {-) 0 cE () 51/78
(1973) (K=3.4)
Mentzner Index (M) MCV/RBC <13 3M/11.2F 2133 M/11.2F 81/ 71
Hermiston and Mentzer [1973) Mean {12.5M/F} {12.5M/F)
Bevington-Srivastava Index {BSI) a8 =38 57/ 63
{1973)
Shine-Lal Index (S&L1) MCV*=MCH/100
<1530 21530 9]
(1977) MOViMCHx0,01 - Wy
Ricerca Index (Ri)
RDW/RBC 4.4 244 14/66
(1987) / ) /
RDW Index (RDWI) MCVxRDW/RBC 390 — 25178
1987
Or Discriminant Factor (DF) <65 265 56/ 83
(1284)
MCHDxRBC M<10y>1.7520.12 M<10y:£1.75
MDHL index* (MCH=RBC/MCV) F<lOy: >1 982011 F<10y: <198 sa/54
(1999) M>10y->1 8120.12 M>10y:£1.8
Kerman Index 1 (Ki-1) MCV=MCH/RBC <300 100 55/ 73
(1996) {Mentzers MCH) 300-400-31DA+Thal
; Kl-1= C
Kerman Index 2 (KI-2) 10/MCH <85 3107 71/ 76
(1997) 85-105=1DA<Thal
Bordbar Index
- - 2
(2003) (B0-MCV)x(27-MCH) 244 76 <4476 72/78
Kt wyder: (1Y) MCV-{10xRBC) <15 215 68/76
(2015)
Bessman index (BI) 5 =
(2006) RDWiy <16 216 10/15
Sirdah Index (51) ;
MCV-RBC-3Hb 27 227 65/64
(2007) g /
RBC Index (Ri)
RBC »5 <5 65/77

*Mean Density of Hb/Liter of Blood (MDHL) Index, **Mean Cell Hb Density
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Thermal Injury Spherocyte forms as
largest fragment re-seals

Microspherocyte

Intrinsic Abnormalities Spherocyte forms as

QL = surface area decreases
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Hypertonic Isotonic Hypotonic

Solute molecules
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Large numbers cf pariclies
are detected in front of
lower WEC discrminator
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LD ™ T2 ub

Possible causes :

= Extreme leukocylosis
= WBC aggregaton as in

salellite phenomenon
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Neutrophilia Lymphocytosis
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WBC Histogram Error - F| WBC Histogram Error - F2
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Colsaal WBC s (i) = total WBC count based on the Coulter count (fmm”)x100
nRBC (nRBCs/100WBCs) + 100

nRBC (nRBCs/T00WBCs)
100

Absolite nRBC count (nRBCs x10"/1) = correcred WBC count (/mm’) x
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nRBC’s Age Gestation/birth weight
2.3 (0.7) nRBCs/100 WBCs Birth (cord blood) 2501 and 3500 g
4.1 (2.4) nRBCs/100 WBCs Birth (cord blood) Term and near-term
3.4 (3.0) nRBCs/100 WBCs Birth (cord blood) =37 weeks, >2700 g
8.5 (10.3) nRBCs/100 WBCs Birth (cord blood) 37-41 weeks*™

3.7 (median) nRBCs/100 WBCs Birth (cord blood) 261-280 days

6.5 (median)nRBCs/100 WBCs Birth (cord blood) 290+ days

8521 (1620) nRBCs/mm’ Birth (cord blood) 24-27 weeks

4548 (473) nRBCs/mm’ Birth (cord blood) 28-36 weeks

1689 (290) nRBCs/mm’ Birth (cord blood) 37-41 weeks

919 (1425) nRBCs/mm’ 1 hour Term, AGA

560 (771) nRBCs/ mun’ 6 hours

400 (1300) nRBCs/mm’ 12-24 hours 3741 weeks, AGA
2900 (3600) nRBCs/mm* Day 1 23-26 weeks

1200 (1800) nRBCs/mm’ Day 1 27-29 weeks

1000 (900) nRBCs/mm’ Davy 1 30-32 weeks

? very low births weight infants (VLBWIs)
" The mean nRBC and mean absolute Nrbc counts at birth in a full-term infant's cord blood were 3.3+3.9/100 WBC) and 0.4+ 1.3 X 10%L"), respectively, and

decreased gradually since then The mean nRBC and mean absolute nRBC counts have been known to be 21/100 WBC and 1.0-1.5x 10°/L). respectively, in
premature infants. and have been known to decrease gradually since then). In this study. the mean nRBC and mean absolute nRBC counts at birth were

g33.9743.4/100 WBC and 2.40+2.75 X 109/L, respectively, in VLBWIs.
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LD
Possible causes:
® Platelet clumps
' ® RBC fragments
: B Giant platelets
. ‘:' ® Microerythrocytes
*«k#" The curve does not
start at the baseline
RBC lower discrimination error
uD
% Possible cause:
' ® REC agglutination (cold agglutinins)
1+ causes the RU flag and it disappears
+ when these samples are incubated at
¢ room temperature.
The curve does not . ¢/ ® RU fiags may also be seen when small
/\ end at the baseline b . lymphoid cells are present in very high
, number like in CLL.




Possible causes:
m Same as RU or RL

. . Histogram curve does not
o . 4’ match the 20% line twice

Possible causes:

B Iron deficiency in recovery
(post-therapy)
m Post-transfusion

® Infect or tumor anemia
(visceral iron deficiency)

B Extreme leukocytosis
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This area is used to determine the platelet volume
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PLT
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40
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104
281 %

WL: Abnormal height at lower discriminator
of WBC Histogram (LD)

WuU: Abnormal height at upper discriminator
of WBC Histogram (UD)

T1: Valley 1 not found

T2: Valley 2 not found

F1, F2, F3: Abnormal height at the points

T1 or T2; adjacent fractions are marked

RL: Abnormal height at lower discriminator
of RBC Histogram (LD)

RU: Abnormal height at upper discriminator
of RBC Histogram (UD)

MP: Multiple peaks. Distinguish ?? of two
RBC Populations

DW:The distribution (RDW) can not be
detected because the Histogram does not
cross the 20 % limit twice.

PL: Abnormal height at lower discriminator
of PLT Histogram (LD)

PU: Abnormal height at upper discriminator
of PLT Histogram (UD)

MP: Multiple Peaks found

DwW:The distribution (PDW) can not be
detected because the Histogram does not
cross the 20 % limit twice.
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*| | This type and degree of peak indicate RBC precursors
Relative
S—" R1 Zone (between RBC's and lymphocytes)
cells l_
R2 Zone (between lymphocytes and monocytes)
/
#mmmwm]
. R4zone
—
50 100 200 300 400 500 fL
This type and degres of peak
# indicate RBC precursors
number R1 Zone (between RBC's and lymphocytes)




WBC-Histogram Results
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No. 5 No. 6
DATE: B3/ 1/25 18142 DATE: 83/ 125 19:00
MODE: WHOLE BLOOD MODE® WHOLE BLOOD
—>WBC WL+ 17.4xi09 8 _WBC WL 6.7xmAsug
—RBC = 1 .06x08 /ug —* Rt - 2.67%I08/u
—Hes - 7 HGB - 8.4 gs/df —
—> HCT = . HCT - 25.3 % E e
MCU MCV %.8 £ | :
MCH MCH 31.5 pg o
MCHC MCHC 33.2 gsdn |
PLT PLT 360X /10 p—— -
| ;5 i FLT]
' i
100 o0 1) ||
LYMPH ;E t
NEOTS . % e
T LYMPHE WL ==, =y08/ug 7 LYMPH® UL 1.Sxwd ug POW 11.3 9
MXD # MXD # WL 0.2xw3/ug MNPV 9.9 1
NEUT# NEUT# WL S.Oxig3- uf P-LCR 29.2 %

HCT 3RBC 2 les e 5 goad 2kt oo oS Glgte s RBC ilaaow O (b €5 3 o 0amid oIS T 4 Mas 33 Uged 390 40 Symex-K21 s 8aus CBC 2,155 -1 o) PP JSs
R A & = A A CHMC‘F

- o= MCHC s MCH L1580 ael g s0sle L 2k Hb J10ia RBC falS o2 Je 15 a0 0 olds 338 AUSIMCHC g MCH WBC .olis 5 0008 fals (RB )

S il g )3 i R ot § 505 320 Uined Ul 0 gl ol (gl ph e gl Same ol Gl 45 3 VY (golagm 50 G P e € Uped S0me 035 05 9k



Which laboratory parameters
are affected by haemolysis?

s MCH ,138 RBC 2als § 3 Jdo & Jy 35 ood s MCV j HD jlais jlsen €sei 3 o Q35 =g st Jl shes 00l dees L5 4 cd) e Gpi 1) oI PV IS

208 Sedyet Uged 53 Spte 8l S gl ged YV WL olie 5 5 )0 e cnh 40 S A YV U MOHC oils 0 &8 (5 5b0ka bk s 5 ogmae 23 MCHC
315 lytnad o) g Gioles b 150 Y 31305 9 anl 028 2315 )10 PAD SIS )30 4 130 FF Sy ke eed (slm dipd o A lad S slow o sla 5 9 RBC sbolis




Iron Deficiency Anaemia Suspected Thalassemia

RBC-Histogram Resuit RBC-Histogram "~ Result
j . RBC 448 x1012/L RBC + 597 x10%12/L
\ | HGB 8.8g/dl ‘ | HGB 12.7g9/dI
\ | HCT 29.3% | | HCT 41.1%
\ s - s VY Moy - 68 8
= e 1 i MCH . - i b, N —— L ) MCH i 21 Ep.g
100 200 (0.1 MCHC - 30.0g/di 100 200 10
RDWCV + 1829 MCHC -  30.9g/l
RDW-CV 14.7%
FLT-Histogram Result PLT-Histogram ‘
Resu
PLT PU*235 x109/L _ ; I ;
PDW 11.7f1 \\ | | PLT 391 x10%/L
MPV g 4f | I." ! PDW 12.01
PLCR 21.7% \ " MPV 10.3f1
. . P-LCR 27.3%
0 20 30 () w20 30 |0

o Sepasll Ol Ly 53 RDW-SD (b slsia 3 RDW-CV Jloys Jlsie g RBC WL 2,2 obol s jsine ol 3 (RD 5 CV plojan jiulsil U) al jab LesT 3011 s-AD J5&
3l ke 30155 e e g T O 5 Jo 25U Samry Sl Ol 3 2



2nd Week of treatment 4nd week of treatment
RBC-Histogram Results RBC-Histogram Results
A RBC 37 X103 | REBC
‘ [ \ HGB 10 4g/d i HGB
| .f"x\ HGT 35.3% \ HCT
i j \ MCV = 80.81 \ MCV =
R, T MCH - 23.8pg N MCH -
1] w0 (1) MCHC = 29 5g/d "." — _-q-m ﬁ I MCHC =
RDOW MP*® + 35.7% = ’ ROW MP* +
: - e -
O ~ - (O G

[OUPFERCIC I - B R o

ANEMIA OF CHRONIC DISEASE

RDW -5D 57.9 RDW -5D 33.8

RDW =5D 55.7

RDW-CV 22.1
IRON DEFICIENCY

RDW-CV ELEVATED

(reference range 11— 15)

RDW-5D ELEVATED
(reference range 39 —49)

LT e s pima b ek g8 ppis il 1AL e b 5l ATDA) .-‘,.n.:- il g e 3 8D W R il 1) oA JE4

RDW-CV 20.4 RDW-CV 14.8
THALASSEMIA MINOR

RDW-CV NORMAL
RDW-SD DECREASED

X103
13.2g/dl
42 5%
8271
22./pg
31 1g/dl
31.9%
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SEQ® 0007079 v
TIME 45109 29/07/94 |
Sys# 001 i

ID 0000004132986
T

—> 5.48% x109/L HBC
L 3J.44 xi0 /L RBC
12.8 g/dl.  HCB
383 HCT
—>H 112.2 fL Hcy
H 37.6 P9 MCH
33.5 g/dL  MCHC :
H 17.9 %  ROM
H 2.73 g/7d.  HOH :
191 x10%/L PLT
L 7.4 fL Py
H $55.6 % PDH
.13 4 PCT

RBC FLAGS

L 4.2« NEUT L 23w
—>H 60.4% LYMP H 3.31i»
L 7% MONO L 04w
1.2« EQS L6 vl

.6% BRSO « 03

—>H 32.9« LUC H 1.80w

HCB CONC
€0-50 9/dL )

=00

— MPXI -8.9 :
WBC FLAGS 2044 Nednsnmisapieseriosh ' ' r

LI s MPXI ,L= s RBC slsas  pals 5 comugia) s MCH MCV WBC tulidl ael & U 3je U s jemwllg oyl jo Technicon-H1 ol8ens CBC A 15 ) -1 Py JSa
WBC A ls a8 Sleol 1 Jp dusyon o VOA: /Ul & oS, JUIS ;3 WBC slass 45 5 gbts o0t jamesaS) 5o sy el 30 1 4y polia glaF-Cell Dage YU e pl szl ol
JULS Gl oy 39t e A5 s g nily WBC glpeds 0FA - Ml s Jody b JUIS WBC 5 et 13 308 o o WF-Cell 3 izl (il Jphona 3 5390 5305 Jubp il JUIS
=25 336 LaN-RBC yLla J o F 45 olouT jlzesl oy Ly 358 GMNC G WPMN oy s Lig il JUIS 3 an5, e glis 1) LUC g lacawgdsd O3S g xad 501560 45 jlaS1,

el 238 1 /05 G LT als el i BWN-RBC Gagr (sltimd ol sl 35,5 o AalS A /8 4 5 MPXT Lz 13 0 (551005 T s ke



H Oy 25 i F J.
Date B83/03-/01 15:30 :

Mode WB wBec ®
wBcC + 28.5x100/p : / _
RBC = 3.70%067 kL 100 20 30 I b ..
HGB 14.3s/dL {
HCT 45.1§ LYMx + 70.6% _
MCV +121,97L MXDZ% 12,8% . - ¥
MCH + 38.6ps NEUTZ - 16.6% (A <
MCHC 31.7e/dL LYM# 20. 1008/ 5L oW ey
PLT A6 186xwesu.  MXD# 3. 6x103/ 5L ) :
NEUT# 4,8x08/ 8 ~(
RBC : Q —.
Iru ] - ; =, 1 I__.'
1m 'ﬂ.] FDH 12. u.rL 1 I:' .._' .- il I"F
MPY 10. 2L o
ROW + 19.2% P-LCR 26. 1% p

Sy falS 5 cesid s MCH MCV WBC Auliol cel 45 (0jg e 115+ 4wt PA) o U sljgh 3o i jamllig iyl po Sysmiex-E21 sl8zws CBC 5,155 1) -1 PP J5&
ily G4l True WBC=(WBC=100)/(100+NRBC) Jga b § b jl 0T Zlhol b 45 ol 1FY ugat] 2w 303 31+ + 20 PO 290> WBC 4 515 N-RBC coi 388 2 RBC
Do VEFr e S
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1 Light scattermng (LS) or Multi Angles Polarized Scatter Separation
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0c =
indicator of cell size

0
107 Seatter

10° : indicator of cell

structure and complexicy £

Multi angle polarized scatter separation (M.A.P.5.5)

Various Angles
Focused of Scattered
Laser Beam Light

90” Seatter

90° polarized:
indicates nuclear lobularicy

7
90D Scatter

90° depolarized:
differentiate eosinophils
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Cell/Property Size Granulity | Lobulanty | Depolanity | Number
(Oo) (100) (900) (900D) (Event)
Neutrophal 160-250 80-95 60-90 0 6000
Monocyte 90-140 20-30 20-30 0 800
Lymphocyte 50-80 0-10 5-10 0 2800
Eosinophil 80-140 70-80 30-40 80 300
Basophil 90-140 30-50 40-60 0 100
Immture Gra 180-320 85-95 10-20 0 50
Blast &
Reactive 140-250 0-10 5-10 0 400
Lyvmphocyte
N-RBC 2540 0 0 0 10
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Complexity Granurarity Granurarity
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E Sample Data

BAME (2002/06/12~2002/11/123)

DATE: 290CT021503:28 DATE OF BIRTH:

ID: a01029128375a SEX:
NAME: AGE:
COMMENTS:

WBC S9L [10° juL) { 40.
NE 43 736 [%) (7.
LY 10 167 [%] ( 0s.
MO 03 50 [%] (o0o0.
EO 03 45H %] (oo.
BA 00 02 [%) (oo

RBC 420 [10° jL) (3%0.

HGB 127 |[gidL) (Mo.

HCT 350 [%] (300.

MCV 929 ) (800.

MCH 302 |[pgl (280.

MCHC 326 [gdL) (310.

RDW 142 [%] (1Mns.

PLT 284 [10° jL) { 120.

PCT 021 %)

MPV 74 ) [ 50.

POW 166 [%)]

9.0)
T7r420
447110

087z 00.
037 0D.
027 00-

5.30)
17.0)
56.0)

100 )
1.0)
370)
18.5)

¥%0)

100)

. 850)
. 46.0)
00)
10)
20)

SAMPLE MODE: CLOSED
RACK LOCATION: ©

OPERATOR: Factory PARAMETERS: CBC+DIFF

A

SEQ#: 0001087
NORMAL RANGE: GROUP1

PLT

miN =

mN~—W

mMiN=00

Complexity

Granurarity Granurarity
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Sde fluorescence

Forward scattered light

WBC/BASO

Lymphocytes + Monocytes +
Neutrophils + Eosinophils

"‘4?1:7' RBC ghosls
MY i _i L i ]

Side scanered light

Sice fluorescence

Side scattered light

4DIFF Juls y WBC/BASO JUlS i auh ni 3 gab sladple stuls 11 1-19 JS&




Atypical L AL
Abnormal Lymph
or Blast

Atypical Lym
Abnormal Ly

- Side fluorescence
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| WBC 3393 H 10°3AL 350-1110
3 Newd 2723 RHI0MAL 170-750
330 RH103AL 1.00-320

256 RH10"3AL 020-090 | SRR e i
003 RL 10/3AL 0.06-0.46 s T

081 RHI10%AL 001-030 - : Toul 1 : 1.0~ 49.0

803 RH% 43.0-780 e “aMonocys 40-110

97 RL% 15.0-45.0 el “aBasap | % 00-20

75 R % 40-90 : <P "sN-RBC ; . ;ﬁlgmﬁﬁm;ﬂ’
01 RL% 10-70 — 1 Day - 1-8

24 RH% _ 2 Days: 1-3

' el 3 Days: 0-0.1

> 4 Days: 0-0.001













OV-WR-CDN

Mode:
I___Pa'a
WBC 364 &L 103/l 910-3400
- Newd 201 &R 103/l 130- 1050
3 Lymf e 10530 2.10-17.00

ﬁf W 3L 0.10- 180
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5 2
WBC 873  [10°34L]
RBC 4.14 . [10%6/L] i P -
HGB 122  [g/dL) - . e
HCT 379  [%] B ?
MCV 91.5  [iL] a A o
MCH 29.5 [3]s]]
MCHC 322  [g/dL) D
PLT 321 [1073/uL] PLI=O

RDW-SD  48.0 [fL]
RDW-CV 147  [%]
MPV 8.7 - [fL]
NEUT 5.55 [1073/uL] 636 [%]
LYMPH 2.00 [1073/uL) 229  [%]
MONO 1.12 + [1078/uL] 128  [%]

EO 0.04  [10°3/L) 05 % . e = e

BASO 0.02  [10°3/uL] 02 [%]

RET 1.27 [%] 0.0526  [1076/uL] HB,C : P!'ZT '
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Unit

Ref Ranges

27383 W H 103l 350-1110

15 87
782
170
137
R9.0

58

RH 1073/l
RH 10734l
RH 1073/ul
RH 1073/l

RH 103/l

RH %

1.70-7 50
1.00-320
0.20 - 0.9
006 - .46
001 -030
43.0-TR O
150-450
4.0-90

1L.O0-70

00-1.0

390-570
118-175§
350-510
#10-980
270-330
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RBC

Group Il Group Wi Group IV
RP RET [%] HCT [L/L] (patient) Bone Marrow : Peripheral Blood
| _ > - b4 o e m
RET maturation time 0.45 (standard HCT) as 35
in blood in days ’ -
| |
2

Example: 35 3.0 7.7
Patient values: HCT=0.25 L/L, reticulocytes = 20 [ S

.25 2.5 7777

=55 Y .15

ik 0.45 :
’ b i Gk el e bl ) alaS o gl sl s 4 e alaSs ) Bl WS F el -1 Ui
Maturation stages according Morphological description Quantihication according to Seip
to Heilmeyer {(normal %)
Stage O Nucleus
Stage | Reticulum consists of dense clots <0.1
Stage I Loosely arranged reticulum 7.0
Stage Il Diffusely arranged reticulum 32.0

Stage IV Some scattered granulae 61.0
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Number of cells to be counted

Reticulocyte count

in blood (%) to achievea CVof 5%
1 39,600

2 19,600

5 7,600

10 3,600

20 1,600

50 400
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Instrument Fluorochrome or stain

Fluorescence-based methods

R-1000, R-2000, R-3000, R-3500, Auramine O

SE-9000 and SE-9500 (Sysmex)

XE-2100 (Sysmex) A proprietary polymethine dye

Cell-Dyn 4000 (Abbott) CD4K530 (light scatter and fluorescence
intensity measurements)

XL (Beckman-Coulter) Coriphosphine O

FACScan (Becton Dickinson) Thiazole orange

Pentra 120 Retic Thiazole orange

(Horiba ABX Diagnostics) [79]

Non-fluorescent RNA-binding agents

H.3and Advia 120 (Bayer) Oxazine 750 (absorbance measurement)

Cell-Dyn 3500 (Abbott) New methylene blue (light scattering
measurement)

STKS/MAXM/GenS New methylene blue (VCS5—volume,

(Beckman—Coulter) conductivity and scatter measurements

on ghosts of sphered cells)
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LFR MFR HFR
Low-Fluorescence Reticulocytes Medium-Fluorescence Reticulocytes High-Fluorescence Reticulocytes
Little content of RNA Medium content of RNA High content of RNA
Mature reticulocytes Semi-mature reticulocytes Immature reticulocytes
Reference range: 86.5-98.5% Reference range: 1.5-11.5% Reference range: 0-14%
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RET 0.5-2
MER 1.5-11.3
HFR 0-1.4
IRF 1.1-159
NO 15: 46
] +BRET%  11.52(%]
1 +RET S 2995|x10714 |
-RBC 260[x10°/%)
-LFR 66.0 |%]
+MFR 5.7 1%]
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MName | ~ Comment: | )
Main |Graph |WBC/NREC|RBC/PLT | Cumulative|Q-Flags|Service|HPC
Items Extended RET
Item Data Umit Item Data Unit
RBC 1.70| - [10AB /sl RET-He 11.0| |po
Ei=Tal ) 1 =1 |1 AR Figd REC =He :'n',-"-l tpg
HGE 5.8/ - |g/dL D-He -1.1| |pa
- RET-¥ | 170.4 ch
MCV 108. 2 fL RBC-Y | 173.7 ch
MCH 4.1 pda IRF - 55. 0 ch
MCHC | 31.5_ Ig,r’dL
RDW-SD| 93,5 |+ |fL
RDOW-CV| 24,5+ |% :
PLT 110| [10A]/ul It;m {,ID?tj: H“-UnnE: :
PLT-I 110| |10A3/uL FRE% "[:.Tg? g /uL
PLT-O 105| |10A3uL ||'FRC B85
i o WS Normal Ranges at
P-LCR | 26.4| |% PDHNH
PCT D.11)-|%
— Reticulocyte %
LFR B3.7| (%
AER 148! s Range- 0.39%-1.85%
HFR 1.5l P

Literature — 0.2 - 2.5%
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CD-3200

Pentra-60
AcT 5 Diff
ADVIA 70
ADVIA-120
CD-4000
Gen*S/LH750

Pentra-120R
CD-1200

S a8 5 gl jHE Js cilies Gg e seab a5 01 1= ) JSS



Sde fluorescence

Forward scattered light

WBC/BASO

Lymphocytes + Monocytes +
Neutrophils + Eosinophils
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Sice fluorescence

Side scattered light
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SYSMEX XE - 2100

Sample No.: ERR0O00000000005 Rack: 9  Tube:4 05/25/2005 15:41:55
Patient 1D: 4004 Ward: Dr.:
Name: Birth: Sex:
Comments: Inst.ID:FLO
Negative

A B

DIFF WBC/BASO

2 _

5 2
WBC 873  [10°34L]
RBC 4.14 . [10%6/L] i P -
HGB 122  [g/dL) - . e
HCT 379  [%] B ?
MCV 91.5  [iL] a A o
MCH 29.5 [3]s]]
MCHC 322  [g/dL) D
PLT 321 [1073/uL] PLI=O

RDW-SD  48.0 [fL]
RDW-CV 147  [%]
MPV 8.7 - [fL]
NEUT 5.55 [1073/uL] 636 [%]
LYMPH 2.00 [1073/uL) 229  [%]
MONO 1.12 + [1078/uL] 128  [%]

EO 0.04  [10°3/L) 05 % . e = e

BASO 0.02  [10°3/uL] 02 [%]

RET 1.27 [%] 0.0526  [1076/uL] HB,C : P!'ZT '

IRF 1.4  [%] ‘& | | N |
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XN-1000 XN-2000 XN-3000

Maodel ID XNIODO-100-BPR XMN2000-200-BPR *MN3000-201-BPR
Components
Sampler SA-10 SA-20 SA-30
# XN-10 1 2 2
# XN-20 4] o 0
# 5P-10 o o J
Body Fiuid License (B} Inclided inchuded Included
PLT-F Licensa (P) PG Included Included
Reticulocyte License (R) included Inchuded included
Reportable . WBC, RBC, HCT, HGB, MCY, MCH, MCHC, PLT (PLT-1), NRBC3, NRBCE, RDW-5D, RDW-CV, MPY
parameters
hy channel a MEUT#,%; LYMPH®,%; MONO®,%: EC#,%:; BASDE % IG2,%
= WBLC-BF; RBC-BF; MN#&3%; PMNE,%; TC-BF# (Body Flulds, B License)
B8 eur (pLr-), 19F (Prateets, P Licanse)
. RET%:, RET#, IRF, RET-Hz (Reticulocytes, R License)
Dimensions A waxIl P hx297d A wx BT hx297°d 78" wx 42" hx 355" d
QUEHI}’ control 11 XM Check: Complate triHevel QC product for all CBC, MRBC, Diff, PLT and Reticulocyte patametars
2) XM Check BF: Bi-level QC product for Body Fluid channel including 2-part differential
Descri ption Compact automaticn Compact automation Compact automation
Increased productivity Unique co-primary system Unigue co-primary system with
Onboard decision rules Automatic workload balancing refiexive slide preparation based
Hands-free reflex/rerin Increased productivity o rules
Onboard decision rules Automatic workload balancing
Hands-free reflex/rerun Increased productivity
Onboard decision rules
Hands-free reflex/rerun
Thmu gh pLIt up to 100 samples/hr up to 200 samples/hr up to 700 samples/hr
Ideal te gting 30 to 100 samplesiday 100 to 1,000 samples/day 200 to 1,000 samplesiday

workload range
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donation p-value
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HGB (g)

28-35
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14916

32117
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14.6=1.7
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Mean+5SD

2-3 months

Mormal Range Before blood
Count by Sysmex % Sanation 28* day a:t:r:a Ifi:;d p- value

RET 97 0.5-2 1.2+0.3 1.2=04 11203 a1

LFR 82 BE.5-98.5 93626 93.4+4 93.81=39 048

M 492 15113 C74232 5429 C4+33 0.5

HER 92 0-14 06x05 0613 0.5+04 11

IRF a2 1.1-15.89 63126 6.5+4 59427 0e

RET- reticulocyte, LFR - [ow flusrescenice reticulocytes, MR - medium fluorescence reticulocytes, HFR - High flusrescance reticulocytes, IRF - Immiture
reticulocyte fraction.
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Thrombocytopenia with high IPF
indicates platelet destruction or
consumption

Low Ret-He — indicates decreased iror
stores or ineffective erythropoeisis

High IRF indicates increased bone
marrow erythropoeisis
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