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—  Plazma

Tablo 1). Wintrobe indekslerinin hesaplanmasi

MCV [fL) = HCT (%])*10 /[ Eritrosit sayisi (Milyon/pL)

MCH [pgl = HGB [g/dL]*10 / Eritrosit sayisi [Milyon/pL]

MCHC (g/dL] = HGB (g/dL]*100 / HCT (%]
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Tam Kan Sayim cihazlarinda kullanilan yontemler

e 1. Impedans yontemi






Tam Kan Sayim cihazlarinda kullanilan yontemler

e 1. Impedans yontemi

Kan hiicreler1 ve kanin seyreltildigi ¢ozeltinin
1letkenlik 6zellikler1 kullanilmaktadir.
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» Impedansla 16kosit sayimi , eritrositlerin noniyonik
deterjanla parcalandigi ayr1 bir bolmede
yapilmaktadir.

Cell type Siz e range Cells thar R3]l within this size range
Ly mphocytes 25-90 fL Ivymphs and atypical kmphs
Mononuclear S 160 FL M onos, promyelootes, myelooytes, plasmacells
and blast=
Granulooy te 150-450 fL segs=, bands, metas, eos and basos
A
‘Normoblasts
Geanulocytes

Eolative Mo, of celin

Regon  Fegon2  Pegiond Region 4

Leukocytes (Coulter)

Leukocyte Region Codes



Tam Kan Sayim cihazlarinda kullanilan yontemler

e 1. Impedans yontemi
e 2. Radyo Dalgalar1 (VCS)

Impedans ile 16kosit sayim yapilirken ayni anda da
radyo dalgalan 1le 10kositlerin ¢ekirdekleri,
yogunluklar1 ve sitoplazma graniiller1 hakkinda bilgi
elde edilmektedir.




Tam Kan Sayim cihazlarinda kullanilan yontemler

e 1. Impedans yontemi

* 2. Radyo Dalgalan

* 3. Optik Laser Scatter ( Optik Yontem)
Eritrosit, 10kosit , trombositler sayilir
Impedansla yada tek basina kullanilabilir

Kan htcreler1 flow-cell de lazer kaynaginin 6ntiinden
gecerken lazer 1s181min sacgilmasina neden olurlar.

Lokositler floresan boyalarla boyanarak formiil de
yapilabilmektedir.




Optical light scatter and Fluorescence

— WBC ,WBC diff, PLT , RBC .

— Laser light (farkli dalga boylarinda) :flow cell’ den gecerken
hiicreler biiytikliik ve graniilaritesine gore secilir

— Floresan boyalarda kullanilabilir(e.g CD61, CD4, CDS, CD34)

Flow Cytometry
Sample
Jistﬁlned cells in suspension)
Hydrodynamic Focusing
Cells pass through in "single file®
Bein expander 5] /
: FL3 Fluorescence emitted from
Miror ‘ i . / stained cells detected
, | ’ Forward and side scattered
e ‘ light from all cells detected
' Laser light source o
1A
Dpfiest TO ¢ = r:te?ector ‘
cell e T
AL \G
detecior /




Tam kan sayimi:

* Optical light scatter and Fluorescence
— forward scatter (FSC) : biiyiikliik
— side scatter (SCC): graniilarite

1
Forward Scatter
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Side Scatter




Tam Kan Sayim
Sistemler1 ve
kullandiklar

yontemler (5 diff)

Cihazlar

Instrument and manufacturer
Becliman- Coulter [ns trum et ation

(Coulter STES, GEN-5, LH 700z eries)

Technology us ed for differential count

VCS Technology (Volume Conductivity, and Scatter]

1. Impedance with low-frequency electromagnetic
cument
2. Impedance with high-frequency
glectromagnetic current
3. Laser light scattering
Syemex nstrumentation _ _
[Roche Dizsnostics Corporation) 1. Impedance with low-frequency direct current
- 2. Impedance with radiof requency current
(SE series, XE2100) 3. Hydrodynamic Focusing
Cell Dyne Technology

[Abbott Diagnostics Instrumentation)
CellDyn 1300

Cell-Dyn 3500, 3700

The Coulter Princple

Multiple-Angle Polarzad Scatter Separation [MAFSS]

1. Fourlight-scattering parameters: forward light
scatter, orthogonal light scatter, narrow-ang le
light scatter, and depolarized orthogonal light
scatter

2. Hydrodynamic Focusing

3. Useof Flow Cells

Cell-Dyn Ruby, Sapphire. 1. Multiple-Angle Polarized Scatter Separmtion
[MAPSS)

2. Hydrodynamic Focusing

3. Useof Flow Cells

4. Fluorescence



Eritrosit sayimi ve eritrosit indeksleri

* Eritrosit histogramlarindan yararl bilgiler edinilir

 Sistositlerin ve mikrositlerin varliginda trombositler
ve eritrosit histogrami arasinda kopru olusur



RBC HISTOGRAM

HBC Histogram

NORMAL I
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Siztositler (RBC fragments)

@
m Siztosit diizensiz sekilli eritrosit kirintilar @

olarak tanimlanair.

= Hasta gruplar:
o Mikroanjiopatik hemolitik anem
o Ciddi yaniklar
o Uremi hastalar

o Prostetik kapak

o %0,1-0.,6




Siztositler

* Siztositler | <30 fL, Diisiik RNA 1¢erigi
o PLTler ile ayn1 buiytukliikte olabilir
o PLT sonuglar1 hatal1 yiiksek olabilir.
o Anormal RBC histogram ve anormal PLT histogram
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Ortalama eritrosit hacmi
Mean Corpuscular Volume (MCV)

MIKROSITOZ < 80 flt
l MAKROSITOZ >94flt

l

Direkt olarak dlculen
parametre,

MCV=Hct(%) X10+RBC
(milyon)

Anemilerin morfolojik
siniflamasinda onemli,

Mikrositoz <80 fl
Makrositoz >94 fl
80-94 Normositler
Yuksek lenfosit sayisi,
Hiperglisemi MCV T 50 %0 150

Voliim (flt)
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Hemoglobin

* Siyanhemoglobin yontemi ile fotometrik olarak
Olculir. (540-550nm)

* Bazi cihazlarda sodyum-lauril-sulfat yontemi
kullanilmaktadir,

o g/dl

 Abbott: Imidazole derivatives

* Beckman-Coulter: ethoxylated amine compounds and/or quaternary ammonium
salts

e Siemens: N,N-dimethyl-laurylamine N-oxide
* Sysmex: Pyridinium salts and SLS

HCT= MCV* Entrosit sayi1s1/10




MCH (Mean Corpuscular Hemoglobin)

* Eritrosit icindeki ortalama HGB miktarini gosterir
* 30-34 pg

* Mikrositik anemilerde MCH disiik, Makrositik
anemilerde MCH yiiksek



MCHC (Mean Corpuscular HGB Concentration)

Eritrositlerin HGB i1¢eriginin yiuizde olarak ifadesidir

%30-36 g/dl
HGB, MCV ve RBC sayisindan hesaplanir



RDW (Red Cell Distribution Width)

Eritrosit histogramlarindan elde edilen istatiksel bir degerdir
Periferik kan yaymasi yapilmasi icin olgiit

100
RDW-CV : % 14
RDW-SD : <45 fL
[¢h]
_ RDW-CV (% )=SD/IMCV
20 ,\.._ RDW-SD (fL)

MCV



Otomatik Kan Sayimi Cihazlariyla Trombosit sayimi
impedans/optik/immunolojik
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* PIt Histogram

— Normal platelet histogram (2-20 f1).

* (0-2)
— Hava kabarcigi

RBC
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Trombosit sayimi

Optik yontemle floresan boyalar kullanilarak yapilmaktadir.

Sysmex (XE-2100) kan sayimi1 cihazlart RNA/DNA’y1 floresan polimethin boyasi
ile retikiilosit kanalinda saymaktadir.

Ozellikle trombosit sayisinin diisiik (< 50 bin/uL) ve par¢alanmus eritrosit sayisinin
yuksek oldugu durumlarda optik yontemle sayimin degeri artar.

Immiinolojik sayim, trombositlerin yiizeyinde bulunan antijenlerin (CD41, CD61)
floresan isaretli monoklonal antikorlarla boyanarak flow cyfometry yontemi ile
sayilmasidir. Ozellikle, diisiik trombosit sayilarinda immunolojik yontem en
giivenilir olandir. Impedansla trombosit sayis1 30 bin/uL altinda

trombosit transfiizyonii gerekirken, immiinolojik yontemle bu say1 10 bin/uL’dir.
Bazi kan sayim cihazlari immiinolojik yontemle trombosit sayimi yapabilmektedir.

Eritrosit indekslerine benzer sekilde ortalama trombosit hacmi (Mean Platalet
Volume: MPYV), trombosit dagilimi genisligi (Platelet Distribution Width, PDW) ve
bliylik trombosit oran1 (Platalet Large Cell Ratio, P-LCR) gibi ¢esitli trombosit
indeksleri de hesaplanmaktadir .

EDTA’I kanda trombositlerin biiyiikliikleri kolayca degistiginden trombosit
indekslerinin pek anlam1 yoktur; standardize edilmediginden de rutin olarak

Int.Jnl. Lab.Hem2014,36,613-617



Optik Trombosit Olgiimii (PLT-O

Baz1 mikro eritrositlerin ve biiyiik trombositlerin hiicre biiyiikliikler: ayni
olabilir!

Empedans kanalinda esit RNA bilgisi ayn1

buytikliikteki hiicreler buytikliikteki eritrosit ve

ayristirllamaz! trombositleri RET
(mikro eritrosit/biiyiik kanalinda

trombosit) birbirinden ayirir
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Optical platelet count (thousands/puL)

I I I
0 10 20 30

Immunologic platelet count (thousands/puL)

This graph depicts simultaneously-obtained automated platelet counts using an
optical method {y-axis) and an immunologic method {anti-CD&1, y-axis) for
counts in the range from zero to 30,000 platelets/microL. The least squares
best-fit line for the data points is shown as the red line, while the 95 percent
confidence limits are shown by the two dashed blue lines. Note that the
majority of the data points well outside of the 95 percent confidence limits are
above the best-fit line, suggesting that the optical method is more prone to
overestimate platelet counts than the immunclogic method in this range.

Redrawn from: Kunz D1, Kunz WS, Scott €S, Gressner AM, Automated CD61
immunooiatelet analvsis of thrombocvtopenic samoles, 8rJ Haematol 2001: 112:584,



Formul Lokosit

« Impedansla 16kosit sayimi sirasinda I6kositler biiyiikliiklerine
gore u¢ gruba ayrilabilir

Cell type Size range Cells that fall within this size range
Ly mphocytes 2590 fL Iyvmphs and atypical kmphs
Maononuclear S 160 fL MM onos, promyeloocytes, myelooytes, plasmacells
and blast=s
Granulooy te 1560-250 fL segs, band=s, metas, eocs and basos
A
¥ ‘Normoblasts
; :
Geanulocytes ‘ : - _
| trmphocyte " : Rjon  Fegin2  Pagond R
| |8
) 100 200 0

fL

Leukocytes (COI][TE‘I‘) Leukocyte Region Codes



KAN SAYIMI CIHAZLARIYLA LOKOSIT FORMULU
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Coulter WBC Histogram
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Retikiilosit Indeksleri

= Eritrositler uzun 6miirlii olduklar1 ic¢in, eritrosit parametreleri zaman

bakimindan sadece averaj bir deger verir.

* Dolayisiyla bu parametreler (MCV, MCH) demir eksikligini daha gec
gosterir.

= Retikiilositler ise kisa omiirlii olduklarindan, kemik ilig1 aktiviteleri i¢in
cok daha hizh ve hassas bir kaynaktir.




|

“-r—r—
RETC

RBC’s

tichlocytes

fluorescence

Retikiilosit Sayimi J 9

Olgunlagmasini tamamlamamis eritrositlerdir.Cekirdeklerini kaybettikten
bir siire sonra daha RNA artigi bulunmaktadir.

RNA krezil mavisi/yeni metilen mavisi ile boyanir

KI’ nin hematopoetik aktivitesi hakkinda bilgi verir

young

reticulecy
te

- RNA

Hemolytic Anemia 1
Megaloblastic / Fe eksikligi N/
(Prediction of) Recovery after
Hemopoetic Progenitor Cell
Transplantation

Monitoring of Effectiveness of
recombinant EPO



RETIKULOSIT SAYIMI

Retikiilosit ylizdesi eritrosit sayisinin azaldigir durumlarda yaniltici
olabileceginden “mutlak retikiilosit sayisi” ve “diizeltilmis retikiilosit
sayist’”’ hesaplanmalidir

Diizeltilmis retikiilosit yiizdesi = Hastanin retikilosit yuzdesi x Hasta
HCT + 45

Otomatik retikiilosit sayimi 1990 yilinda ger¢eklesmis ve kan sayimi
cithazlar1 geng retikiilositlerin “Immature Reticulocyte Fraction,
(IRF)” sayimmina da olanak saglamustir.

Geng retikiilositlerde yashilara gore daha ¢ok RNA bulunmaktadir. Artisi
kemik 1liginin eritrosit yapimina basladiginin ilk gostergesidir.

IRF, eritropoetin tedavisinde ve kemik iligi naklinde takip parametresi
olarak kullanilmaktadir.

Retikiilosit sayiminda kullanilan floresan boya ayni zamanda trombositleri
de boyadigindan bu kanalda optik olarak trombosit sayisin1 da belirlemek
miimkiindiir






Yeni Parametreler

Microcytic RBC - Macrocytic
RBC

Hypochromic RBC -
Hyperchromic RBC

Hemoglobin Konsantrasyonu
Dagilim Genisligi (HDW)
Olgunlasmamis Retikiilosit (IRF)

Retikiilosit Hemoglobin Esdegeri
(Ret He)

Ortalama Retikiilosit Volumi
(MCVr)

Retikiilosit Hemoglobin Igerigi
(CHr)

NRBC (eritroblastlar)

Olgunlasmamis
Graniilositler (IG)

Monoklonal ab ile 16kosit
sayimi

Hematopoetic Progenitor
Hucre

Olgunlasmamis
Trombositler (IPF)

Cekirdekli Trombositler
(Reticulated Platelet)

Optik Trombosit Ol¢iimii
(PLT-O)

CD61 immiun trombosit
sayimi



% Micro ve % Macro

Yeni RBC parametreleri

=CBC modunda ¢alisilir

=< 60 fL : % Microcytic RBCs
»> 120 fL : % Macrocytic RBCs

RBC
HGB
HCT
MCV
MCH
MCHC
RDW
HDW
RETC
IRF
NRBC
MCVr
MCHr
CHCr

5.35
16.3
439
52.0
305
372
12.1
10.8
39.6
229
0.00
85.7
250
289

10e6iul _RBCo_ 538

gL
%
L
Py
gL
%
%

%MIC 1.78
%MAC 803
o 12.3
%HPR 049

10e3uL %R .741

10e3u.  NRAW 0.00

fL
PY
gldL

Teemi
1c

Impedance RBC

60
fL

/oMA

=t

YViolume (fL)



Microcytic, normocytic, macrocytic RBC

Histogramlar

60fL 120
{

Volume {FL) Volune {FL) Volume (FL)

Microcyti Normocyti Macrocyti
c



Yeni RBC parametreleri

CBC + RETC modu

%HPO hypochromic RBC
(o)

%HPR hyperchromic RBC
(o)

HDW Hgb concentration
distribution width

MCVr mean reticulocyte

MCHr volume
mean reticulocyte Hb

M-CHCr content

mean reticulocyte Hb
concentration

RBC
HGB
HCT
MCV
MCH

MCHC
RDW

5.35
16.3
439
62.0
30.5
37.2
121

10e6/uL  RBCo 538
gdl  %MIC 178
%

fL %HPO 12.3
pg | %HPR 049

gL
LA

HDW

10.8

KE L
IRF

NRBC
MCVr
MCHr
CHCr

39.6
229
0.00
85.7
25.0
28.9

b
uL %R 741

10e3uL  NRW 0.00
fL

Pg
g/dL




Hipokromik ve Hiperkromik RBC

<28 g/dL : % Hypochromic

RBCs

> 41 g/dL : % Hyperchromic

RBCs

RBC 535
HGB 163
HCT 439
MCV 820
MCH 305
MCHC 372
RDW 121
HOW 108
RETC 396
IRF 229
NREC 0.00
MCVr 85.7
MCHr 25.0
CHCr 289

10e6iuL  RBCo 5.38

gL
%
iL
Py
gldL
0%
%

%BMIC 1.78

6MAC_803
%HPO 12.3

%HPR .049

10e3ul %R 741

10e3uL  NRW 0.00

fL
Pg
gldL

WOIL

T {

CHC

CHC Distriution

28
g/qu

i

/tHP

CHE (gidL




Hemoglobin Konsantrasyonu Dagilim Genisligi

(Hgb concentration Distribution Width - HDW)

Hiicresel hemoglobin konsantrasyonu varyasyon katsayisl

RBC 535 10e6ul RBCo 538 CHE Distribution
HGB 163 gldL %MIC 1.78 |
HCT 439 % %MAC 803 T
MCV 820 fL %HPO 123 .

MCH 305 pg %HPR 049 .

MCHC 372 gldL .

A 0L - HD

— - w
) ]

R 6 T0esuL %R 741 |
IRF 229 ]
NRBC 0.00 10e3uL NRMW 0.00 l
MCVr 857 fL | N
MCH[ 250 pg LI T T T—T
CHCr 289 gL CHC (g/dL)
CHC Distribution CHC Distribution CHC Distribution
1 F 3

: . o 4 E—
CHC (mmollL) |\ = CHC (mmoll) yr\n — CHG (mmolL) 1y hyyy =

6,07% 7,04% 9,06%



Sistositler

<30 fL
Diisiik RNA igerigi

Boyut ve hemoglobin igerigi ile ayrilir
Kiigiik eritrositler ve membran parcaciklar1 da sayilabilir

Mikroskobik ve otomatize sayimlar arasinda 1y1 korelasyon (r=0,75-
0,96), CV

%1,42 (%13 konsantrasyonda) -%6 (2,1)
Sensitivite %91,8 — 100
Spesifite % 20-52,2

Pozitif sonuglar i¢cin mikroskopi

Banno S, Ito S, Tanaka C et al. Clin Lab Hematol. 2005



Retikiilosit Hemoglobin Esdegeri (RET-He)

Sadece retikiilosit konsantrasyonuna
Fluorescence Flow Cytometry

RET channel

bakmak yeterli degildir, ayn1 zamanda

tiretilen retikiilositlerin biiytukliigii ve
hemoglobin icerigi de bu hiicrelerin

kalitesi i¢cin onemlidir.

o
» Demir eksikligini daha hizli teshis etmede 3,

g
» Retikiilositler ileriye sagilan sinyaller ve EE
floresan boya sinyalleri ile diger hiicrelerden 5=

ayristirilir

Floresan Yogunluk




RET-He

= Floresan boya ile hiicrelerdeki niikleik asit iceren partikiiller
boyanir.

= Boylece her bir hiicre grubu RNA/DNA icerigine gore farkl bir
sekilde boyanmis olur (niikleik hiicreler daha fazla, eritrositler
daha az).

= Retikiilositler 16kosit ve eritrositlerden ayristirilir.
nayama

BeYy Fforesan
(RNNDNA Orani
Lkosi R . Yikse
t ok
Eritrosi ——— Dusu
t Kk




Retikiilosit Hemoglobin I¢erigi (CHI’)

Retikiilositlerden Hb sentezini ve demir kullanilabilirliginin

yeterliligini yansitir

o Diisiik olmas1t — Demir eksik eritropoez (ferritin ve
transferrin |)

o Pediatride Fe eks i¢in en giivenilir index
0 1.v. demir tedavisinin izlenmesi (Heterozigot f Talasemi’de

daima diistiktiir)



Ortalama Retikiilosit Volumi (MCVr)

Demir depolar diisiik hastalarda demir tedavisini takiben hizla artar,

eritropoezisin 1yilesmesi ile ayni hizda azalir

Vit B12 ve folik asit ile tedavi sonras1 makrositozda MCVr |
MCVr x retikiilosit sayis1 = Hctr
MCVr/MCV — k.i. Transplantasyonu sonrasi eritropoetik cevabin

en erken isaret

Farkl1 cihazlardan elde edilen verilerin karsilastirilmasi problemlidir



NRBC (eritroblastlar)

Periferik kanda NRBC : 0 40

> Yeni dogmus bebeklerde

» Yetigkinlerde
Hematopoietik stres (kanama, ciddi hipoksi, septisemi...)
Talasemi
Myeleproliferatif hastaliklar
k.i. metastazi

» Hastalik ciddiyeti ile dogru orantili, kok hiicre

transplantasyonunda kotii prognostik faktor — say1 onemli




NRBC Eritroblast Olciimii

NRBC

MNeutrophil Eosinophil Basophil Monocyte Lymphocyte

==

Eritroblastlarin sitoplazmalan ¢oziiliir
Cekirdekler tam olarak kalir ve boyamir

Igerdikleri niikleik aside gore boyandiklari igin, eritroblastlarin floresan

yogunluklar1 lokositlere gore daha azdir

Bu yontemle eritroblastlar, ¢cekirdek i¢ermelerine ragmen lokositlerden
net olarak ayristirihr



NRBC — cekirdekli RBCler

“NRBC?” Uyar1 mesaj1 DIFF kanalindan

lProben No. | 115-0 Geb.D Station] Datum [{0/02/2002
Pat. ID NRBC-Flag M/ Dr. | Zeit[10:28
Name | Comment |

@IUbersicht]WBC | RBC/PLT| Kumulativ|Q-Flags | Service|HPC | zusatzdaten(w) | Zusatzdaten (RD |

Ttems |WBL Differential -:.-F1ag(s)- - WBC/BASO
Param. | Daten | |Einheit ', Param.| Daten | |Einheit .wBC — 7
RBC 3.77 10A6 /UL |[[LyMPH#|  1.48 | ¥ [10A3/uL ||| NRBCT
HGE 13.9] |g/fdL MONO# 0,44 | * 1 10A3 /uL
HCT I8.8 % EO# 0.02 % |10A3 /UL
MCY 102.9] |fL | BASO# 0.03|¥[10A3/uL
MCH 36.9| |pg INEUT% | 72.7(* %

MCHC 35.8| |g/dL LYyMPH3%| 20.5|% |%

PLT 155 | ¥ |10A3/uL |[MoNO% 6.1[*|%

RODW-SD| 95.3|+|fL [|Eo% 0.3 |%

RDW-CV| 26.3|+|% | BASD 0.4|* % ||RBC/RET

o T FL Erweitertes Diff.-

MPY -———-| |fL : i

PoLCR R o Param. | Daten | |Einheii

PCT pan |9 IG# | | 1043 /uL
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Olgunlasmams Graniilositler (IG)

Ciddi enflamasyon ve enfeksiyon
vakalarmin
teshisinde!

=>» Periferik kanda artisi

Sistemik enflamasyon
Hematolojik malignite

[lac¢ tedavisi (kemoterapi, glikokortikoidler gibi)

Spesifite %83 — 97
Sensitivite %35 - 40

Brigggs C, et al. Lab Hematol, 2003



Olgunlasmams Graniilositler (IG)
Nasil Olciiliir?

Fluorescence Flow Cytometry teknolojisi ile:

»Yana sacilan 1sinlar 1okositlerin dahili hiicre yapisini belirler

»Floresan boya sinyalleri ise hiicrelerin i¢ine girerek niikleik asitleri
(RNA/DNA) boyar

Bu sayede IG hiicreleri net bir sekilde ayristirihr ve tamimlanir!

Meutrophil Eosinophil Basophil Monocyte Lymphocyte




Monoklonal Antikor Aplikasyonu

Optik ve floresan 6l¢iim yapabilen analizor

Genis bir seride monoklonal antikorlar kullanilir (Lenfoit, myeloid
ve trombosit belirtecleri)

Anormal sayimlarin ayrintilandirilmasi, malign ve reaktif ayrimi
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03 [FL1]
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Hematopoetik Progenitor Hiicre (HPC)

CD34 HPC’de bulunan bir yiizey glikoproteini
CD34+ — Periferik kok hiicre nakli i¢cin zamanlama

Eritrosit ve trombositler parcalanir

Olgunlasmamis myeloid hiicreler disindaki tiim 16kositler de
membranlarin lipid igerigine gore pargalanir

Radyo frekans ve dogru akim yoluyla analiz

Hizli ve ekonomik ancak CD34+ kok hiicreleriyle benzer
parcalanma ozellikleri gosteren CD34- hiicreler de kaydedilebilir

Ozel yazilim gerektirir



Olgunlasmamis Trombositler (IPF)

= Genel trombosit liretimi icin
onemli bir gostergedir.

= Olgunlagsma(normal) trombositlere

gore daha ¢cok RNA icerdiklerinden
floresan yogunluklar fazladir

itrosi Retiktlosi

* [PF= Olgunlasmamuis tr / toplam tr

Ileriye Sacilan

* Normal trombositlerden belirgin bir

sekilde ayrilir
=% 1,1-%6,1

Floresan Yogunluk



__Erithropoezi vansitan retikiilositlere benzer

FLA dlag)

Cekirdekli Trombositler

RNA i¢eren trombositler

1-2%

Cekirdekli trombositler megakaryopoiteik aktiviteyi
yansitir

&1 1% Reticulated Platelets &1 12.9% Reticulated Platelets ;| -
i # § “‘D
]
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Digital goriintiileme sistemleri

Uniform Printing of a Precise Blood Volume
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Table 2. Performance characteristic testing comparison for image-based haematology systems

Performance validation testing

Digital image
cell locator

Digital image CBC/Diff/Retic

Precision/repeatability
Within run
Between run (day to day)
Between techs
ACCUTacy
Comparability
Sensitivity/Specificity
Sample stability
Carryover
Linearity
Limit of blank {LoB)/Limit of detection
(LoD)/Limit of quantitation (LoQ)
Reference intervals

YES
YES
YES
YES
YES
YES
YES
NO
NO
NO
NO

NO

YES

YES

YES

YES

YES (Reference H20-A2)

YES (compare to H20-A2 and predicate haematology analyser)
YES

YES

YES/NO (if cartridge system)

YES

YES — May be modified or adapted to analyser methodology

YES

CBC, complete blood count.




WEC White Blood Cell Count
REBC Red Blood Cell Count
HGB Hemoglobin Concantration
HCT Hematoornil
MOV Mean Corpuscular Volume
MCH Mean Corpuscular Hemogiobin
MCHC | Mean Corpuscular Hemoglobin Concentration
PLT Platelet Count
ROW Red Cell Distribution Width
RODW-SD | Red Cell Distribution Width - Standard Deviation
MY Mean Piatelet Violume
H#NEUT | Neutrophil Absolute Cownt
%MEUT | Meutrophil Percent
#LYMPH | Lymphocyte Absolute Count
%LYMPH | Lymphocyte Percent
#MOND | Monocyte Absolute Count
BMOMD | Monocyte Percent
HEQS | Eosinophll Absclute Count
%EQS | Eosinophil Percent
#BASO | Bascphil Absolute Count
HBASO | Basophil Percent
HUC Unclassified Cell Count
HUC Unclassified Cell Percant
#NRBC | Nucleated Red Blood Cell Count
WHNREC | Nucleated Red Blood Cell Percent
#RETIC | Reticulocyte Count
%RETIC | Reticulocyte Percent
Reticulocyte Hemoglobin

I_HGBr
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0~ Unclassified (Count: 187)_

NEXTSLIDES

MAGING

EM:E 3. Patelet |4 Complinte

13 of 100 Classified
—.
[Show at most 200 Cals
Code Class Deseription Wotkey Bt
1 FTp— NumPedl
2 kymgphacte HumPadl
3 Manzopte HumPadi
4 Banded Granvloyte HumPads
5 Beactive Lymphoeyte NumFads
B Eosinephd KumPads
7 Easophi HumPadd
] [Tm—— NumPed?
] Myelacyte NumPads
] Pramyelocyte 7
u Blast Cell H
L2 Mutlested Fed Cal H
Toxic Granulation Presen
Toodc Varuolation Presest
Dohle Bodies Present
Auer Rods Orpent
| CleftadLymhocytas Presen
| Hairy Projection Present
Smudge Cells Prigistt

Figure 1. Default white blood cell (WBC) review screen in the Nextslide Digital Review Network system. The unclassified WBC images &

presented on the left. Morphology codes for WBC can be entered or edited on the right.



Table 3. Percentage of Positive Agreement Between the Nextslide Digital Review Network System and Microscopy
for White Blood Eelril (WBC), Red Blood Cell (RBCO), anﬁ Platelet Morphology Review
Cell Type Morphology Code Occurrences, No. Concordance, % Overall Concordance, %

WBC Toxic granulations 28 78.57 76.10
Déhle bodies 5 80.00
Vacuolations 38 84.21
Smudge cells 32 65.63
Clefted lymphocytes 10 60.00
Hairy projections 2 100.00
Auer rods 2 100.00

RBC Anisocytosis 54 74.07 76.50
Poikilocytosis 31 83.87
Microcytosis 7 71.43
Macrocytosis 2 50.00
Hypochromasia 3 100.00
Polychromasia 35 80.00
Echinocytes (burr cells) 19 89.47
Dacrocytes (teardrops) 16 81.25
Spherocytes b 66.67
Target cells 2 50.00
Acanthocytes 1 100.00
Ovalocytes 28 71.43
Schistocytes 5 80.00
Stomatocytes 2 0.00
HowellHolly bodies 1 100.00
Basophilic stipplings 5 40.00

Platelet Clumped platelets 3 66.67 §7.50
Platelet satellitosis 5 100.00
Large platelets 8 100.00
Giant platelets 8 75.00

Overall 77.12

Arch Pathol Lab Med—Vol 136, June 2012

Nextslide, an Automated Digital Imaging System—Yu et al

bb3
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New Parameters: Proposed Clinical Applications and Technical Limitations

Parameter Availability" Proposed Clinical Applications Limitations References
Hematopoistic XE 2100 Surrogate for CD34 stem cell quantitation Reduced availability; measurement 4 b
progenitor cells before peripheral harvesting depends on time between sampling
and analysis; high imprecision
Immature XE 2100 Diagnosis of bacterial infections in Reduced availability 6-8
granulocytes appropriate clinical setting
Mucleated RBCs Sapphire; Pentra  Diagnosis of hematologic diseases; Higher performance on fluorescence- 9-14
120 DX¥; LH 750;  prognostic factor in patients from based methods
ADVIA 2120; surgery department or undergoing stem
XE 2100 cell transplantation; evaluation of the
efficacy of transfusion therapy in
thalassemic syndromes
Immature Sapphire; Pentra  Classification of anemias; monitoring the Mot standardized; reference intervals 1521
reticulocyte 120 OX; LH 750;  efficacy of therapy in nutritional anemia; method-dependent; higher sensitivity
fraction ADVIA 2120, early identification of marrow regeneration  in fluorescence-based analyzers
XE 2100 (after bone marrow transplantation or
chemotherapy); verify aplastic anemia;
timing for stem cell collection
Reticulocyte indices
Mean reticulocyte ADVIA 2120; Diagnosis of iron-deficient erythropoiesis Reduced availability 2227
hemaoglobin XE 2100 [absolute or functionall; monitoring
content response to iron supplements; monitoring
enythropoigtin treatment during dialysis
Mean reticulocyte Pentra 120 DX Diagnosis of iron-deficient erythropoiesis; Mot standardized; reference intervals 17, 28-32
volume LH 750; ADVIA early monitoring of response to treatment  method-dependent
2120 in nutritional anemia; early signs of erythro-
poietic recovery following bone marrow
transplantation; evaluation of erythropoietin
abuse in sports
REC fragments ADVIA 2120; Diagnosis and monitoring of micnoangi- Reduced availability; not standardized; 33-36
(schistocytes) XE 2100 opathies definition based only on size and
hemoglobin content
Reticulated platelets XE 2100 Differential diagnosis of thrombocytopenia; Reduced availability; not standardized 36-44

prediction of total platelet recovery after
chemotherapy or stem cell transplantation;

risk index of thrombosis in patient with
thrombocytosis; timing for prophylactic platelet
transfusion; evaluation of platelet turnowver

* Bapphire, Abbott, Abbott Park, IL; Pentra 120 DX, ABX-Horiba, Montpellier, France; LH 730, Beckman Coulter, Hialeah, FL; ADVIA 2120, Siemens Diagnostics, Tarnpown,
NY: XE-2100, Sysmex, Kobe, Japan.

@ American Society for Clinical Pathology

AmJ Clin Pathol 2008120104116 105
DOl 101 309EKICTCTOKNVFXVTH



Table 1. Recently introduced hacmatology parameters and their clinical wility

Instrument and
manufacturer

Parameter

Clinical wtility

Abbott Sapphire
Beckman Coulter LH 750
Horiba Medical Pentra
Siemens Advia

Sysmex XE scrics

Haoriba Medical Pentra*
Sysmex X scrics

Abbott Cell-Dyn & Sapphire
Beckman Coulier LH 750
Horiba Medical Fentra
Siemens Advia

Sysmex XE serics

Sicmens Advia

Sysmex XE scrics

Abbott Sapphire

Beckman Coulter LH 750

Horiba Meodical
Sysmex XE serics

Siemens Adwvia®
Sysmex XE scrics*
Abboit Cell-Dyn & Sapphirc

Beckman Coulter LH 750

Sysmex XE serics

Nudeated red blood ocll count

Immature granulocoyte oount

Immature reticulocyte
fmaaion

Percentage hypochromic red oells.
reticulocyte hacrmaoglobin oontent

Percentage hypochromic red oclls,
reticulocyte hacmoglobin

Conoe ntration

Percentage hypochromic red oclls®,
reticulocyte hacmoglobin content®,
mean retoalocyte volume*

Mean reticulocyte wolume*

Low harmoglobin density*

Red ocll size facor®

Mean redculocyte volume*

Immature platelet fracion

Fragmented red ocll count

Monodonal antibody application

White ocll wolume,
conductivity and scatter

e ASUTCITETL TS
Hig h fluoresoent pmphocytes®,
MNELUT-X*

Automatic correction of WEBC and
Iymphocyte counts where noorssary,
fewer manuoal microsmpic counts.

iagnosis of hacm atological discases
and damage to bone marrow
CTW T LT

Diagnosis of infection and
inflammatory statcs

Monitornng of bone marrow
regeneration post transplant or
chemaothe rapy. Classification
of anarmias and monitoring
of treament

Functional iron de fidencoy

Assessment of the availability
of iron for cryt hropoicsis

Differental diagnosis of
thrombocoytopenia, prediction
of platelet recovery post ransplant
or chemotherapy

Diagnosis and mondtoring
of microangiopat hics

Immunophenotyping. replaces
traditional flow cyometer for
some protoonls and Low
wolume of samples

Adwvanocd flags for diagnosis
of specific discases which
cause changes o white ocll
populations

Magnosis and mondtoring
of bacterial or wiral sepsis
Diagnosis of Myelodysplastic
Syndrome {(in combination
of anacmia)

“Monrcportable parameter, for rescarch use ondy.




Hematopathology /7 AUTOMATED BLooD CELL COURTS

Automated Blood Cell Counts
State of the Art

Mauroe Buttarello, MDD, and Mario Plebani, MD

Key Words: Blood cell analyzers; CBC count; Leukocyte differential count; Reticulocytes: Reticulooyte indicas; Immature platelst fraction

determining the fraction of immature platelets by using a sim-
plifiad method opens the door to new applications. It is also
desirable that, as with the high standardization for basic CRC
parameters, a continued effort be made for the parameters
{ie. RDW_ IRF, MCVr, and MPV) for which results provided
are still too different when produced by different analyzers.
T reach these goals, cooperation between long-standing (ie,
Internaticnal Council for Standardization in Haematology and
the Mational Commitiee for Clinical Laboratory Standards,
now the Clinical and Laboratory Standards Institute) and
recent (International Society of Laboratory Hematology)
oreanizations interested in hematologic standardization and
the manufacturers is fundamental. It should be remembered 1

that despite the essential role of automation in the modern o STAN DARDIZE
hematology laboratory, microscopic control of pathologic U .
samples remains indispensable, so much so that in certain D EG I LI I | | | I ' I
cases, it alone is diagnostic.!™ Moreover, knowledge of ees s
the Timits of the specific analyzer in use 15 of paramount
importance for the comect interpretation of results. These
considerations require that clinical laboratories performing
hematologic diagnostics have personnel with specific training
and profound knowledge in laboratory hematology.

From the Department of Laboratory Medicine, University
Haospital of Padova, Padova, laly.

Address reprint requests to Dr Buttarello: Dept of Laboratory

Medicine, University Hospital of Padova, Via Giustiniani 2, 35128
Padowa, Taly.



Yakin gelecekte tam kan sayim sistemleri???

v Multiple ‘in line’ analyser
v" Slide-Maker-Stainer
v Auto-validation in LIS
v Automated reflex/morphology etc.
v Including digital morphology
ull blood analysis “in line” (ESR, HbAlc,.....)
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Laboratuvar test sonuclari
(iyi laboratuvar uygulamasi, GLP)

!

Klinik tam

!

Klinik karar ( Hasta)



lyi laboratuvar Pratigi

— Pre-analitik basamak
— Analitik basamak

— Post-analitik basamak



Laboratuvar siirecinin 3 fazindaki hatalar ve oranlari

Ekipman II
eksikligi

Raporlama
veya
degerlendir
me

Yetersiz
ornek

mansport  \Preanalitik Analitik Postanalitik

Yanlis data
hatalari

% 46-68.2 Gl

Hasta
tanimlama
hatalari

Ornek alma  Turn
hatalari around
time

Ornek karismasi

/interferanslar

Plebani M, “Errors in clinical laboratories ar
errors in laboratory medicine?”
Clin Chem Lab Med, 2006.
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Vel 30 No. 14
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Validation, Verification, and Quality
Assurance of Automated Hematology
Analyzers; Approved Standard—Second
Edition

This document provides gnidance for the validation, verification, calibration, quality
assurance (QA), and quality control (QC) of automated multichanne] hematology
analyzers for manufacturers, end-user clinical laboratories, accrediting organizations,
and regulatory bodies. In addition. end user clinical laboratories will find gnidance for
establishment of clinically reportable intervals and for QA for preexamination and
examination aspects of their systems.

A standard for global application developed through the Clinical and Laboratory
Standards Institute consensus process.

CLINICAL AND
/ LABORATORY
STANDARDS
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ICSH guidelines for the evaluation of blood cell analysers
including those used for differential leucocyte and reticulocyte

counting
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SUMMARY

This revision is intended 1o update the 1994 ICSH guidelines. It is
based on those guidelines but is updated to include new methods,
such as digital image analysis for blood cells a flow cytometric
method intended 1o replace the reference manual 400 cell differen-
tial, and numerous new cell indices not identified morphologically

are gy analysers are r ]y
complex and with technological advancements in instrumentation
with more and more quantitative parameters are being reponed in
the complete blood count. It is imperative therefore that before an
instrument is used for testing patient samples, it must undergo an
evaluation by an organization or laboratory independent of the

cturer. The evaluation should demonsirate the perfor-

com
101111l 23010

Received 29 November 2013;
accepted for publication 20
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Eeywords
Haematology analyser
evaluation ivalidation, digital
imaging, flow cytom
regulstory science

mance, advantages and limitations of instruments and methods.
These & fons may be by an i y
laboratory where the results are published in a peer-reviewed jour-
nal and compared with the validations performed by the manufac-
wrer. A less extensive validavon/transference of the equipment or
method should be perdormed by the local laboratory on instru-

ments prior to reporting of results.

INTRODUCTION

Automated analysers speed up the workflow in the
laboratory and improve precision as more cells are

Since the previously published ICSH guidelines in  counted and cell dassifications are based on mote mea-
1994, haematology analysers have evolved greaily.  sured objective propertles (light scatter, flucrescence,

03014 Jon Wiey & Sors L, Int i Lah Hem 1

C LS I I CS H (published in the International Journal

of Laboratory Hematology, the official ISLH journal



Hematoloj1 laboratuvar: — Kalite programi

Hematoloj1 laboraruvarinda her cihaz i¢in; uygulanan biitiin
islemlerin etrafli yazilmis ve laboratuvar yetkilisi tarafindan
onaylanmis SOP dosyalar1 hazirlanmali

Dosyalarda SOP’ler gozden gecirilme, revize edilmeli

71



Pre-analitik basamak



Ornek kabuliinde

— Laboratuvar kabul kontrolii (SOP’ de tanimlanmis)
e kantite,
* kalite
* barkod,
* 1stem,
 Piht1, eksik , hemoliz, fazla vb.

* Uygun siirede (6 saat) i¢inde lab’ a gelmemis, asir1
1sinmis/donmus ornek

Uygun olmayan ornek
reddedilir



Tup 1yice karistirtlmali

Pihtili Ornekten ‘ 8-10 defa alt iist edilmeli

kacinilmali

Antikoagiilanl tiipler
(K2EDTA)
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Kan Sayim Cihazlarimin Kalibrasyonu

Cihazlarin kalibrasyonlar: tretildikten sonra yapilmistir

Kurulum sirasinda teknik servis taratindan kontroller1
yapilir ve gerekirse ayarlanir

Biiylik tamir —parc¢a degisiminden sonra veya reaktif
degisiminden sonra yeniden ayarlama yapilir

[¢-dis kalite kontrollerinde sorun olmadigi siirece gerek
yoktur.

Firmanin Onerdigi araliklarla ayarlar kontrol edilip
yapilir



I¢ kalite kontrol

* Uc seviye kontrol
* Eski kontroller
* Sonucu bilinen taze kan ornegi

e Hareketli ortalama (Moving averages (Bull’s
algorithm)

* MCHC %30-36
Delta check



GUNLUK IC KALITE KONTROL

e Startup ve background sayim kontroli (Monitor for
acceptable background.....if required take corrective action)

~N

e QC ekranindan li¢ seviye kontrol

(Low level, normal level and high level) (Monitor L-J chart, apply
Westergard’s interpretation, monitor %CV.....if required take corrective action)

 QC ekraninda tutulan ornekler (Monitor %CV.....if
required take corrective action)




Kontrol sonuc¢larinda hata oldugunda...

Uyar1 kurali =her basamagi tekrar kontrol
Redetme kurali = “out of control”

— Calismay1 durdur

— Problemi bul ve diizelt

— Kontroller1 ve hasta orneklerini tekrarla

— Problem ¢oziilene kadar sonu¢ verme



ic kalite kontrol icin diger yapilacaklar

Baska bir analizorle karsilastirma ¢alismasi

./ | Baska cihazla farkli modda dene

Solusyonlari degistir, lotlari kontrol et

Periferik yayma yaparak kontrol et
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Criterion or Parameter Adapted ISLH criteria Action proposed
rle
1 WEC <4.0 x 10%/ul or >30.0 = 10%/ ul BSR - confirm leukopenia or leukocytosis by
blood smear estimate
2 Meutrophils# «1.0 % 103/ pl or »20.0 = 103/pL BSE and if necessary MDLC
3 Lymphocytes* »5.0 x 10°/pL (adults) and 7.0 x 10%/pL (children
aged =12 years)
4 Monocytes? =1.5 » 10%/pL (adults) and 3.0 x 10/ uL (children
aged =12 years)
5 Eosinophils? =2.0 x 103/l
& Basophils® =0.5 » 107/ ulL
7 Hemoglobin <7.0g/dL or =18.5 g/dL BSR - check REC morphology
8 MCV <75fL BSR - check microcytosis and macrocytosis
or =105 fL
q MCHC <30 g/dL BSR - check hypochromia, verify time passed
after sample collecton
10 MCHC =36.5 gfdL BSR - check lipemia, hemolysis,
hyperleukocytosis, REC agglutination, and blood:
anticoagulant relation and presence of
spherocytes
11 ROW-CWV =22.0% BSR - check anisocytosis
12 Reticulocytes =100 x 105/ pl BSR - check polychromatophilia
13 Flatelets <100 x 10%/pL or >1000 « 103/l BSR - estimate platelet count on blood smear to
confirm thrombocytopenia or thrombocytosis
14 MEV <5.0fL or =12.5fL BSR - check platelet size and morphology
15 Immature Granulocytes?; Immature BSR and if necessary MDLC
Suspect flags Granulocytes present
(Promyelocytes, myelocytes, and 11 \
metamyelocytes) 1%
Left shift?
Atypical lymphocytes?

Abnormal Lymphocytes/blasts?; Blasts?
(Myeloblasts, lymphoblasts, or atypical
lymphocytes)

Nucleatad RBC?

Fragments?

(Schistocytes)

Dimorphic BEC population

(Erythrocyte population heterogenecus in size)
REC lyse resistance

Platelet clumps (generated by scattergram)? and
Platelet clumps (generated by the impedance

BSR and if positive, count erythroblasts/100
leukocytes. If »10%, correct total leukocyte count
BSR - check presence of schistocytes

Check RBC histogram, observe RDW walue and
verify anisocytosis on blood smear

Rerun sample. If positive, BSE and check for
nucleated RBC and abnormal REC morphology
Search for clots in the sample and platelet
aggregates on blood smear



Kiigiik eritrositler (<50 fL) eritrosit histograminda yer almazlar, trombosit
histogramina girebilirler. Bu durumda eritrosit sayisi diistiktiir, daha 6nemlisi
trombosit sayis1 oldugundan daha ytiksek bulunur .PY yapilmali

POSIT IVE NO. 700388 24/10/2000 10:59 R:0000-00
Morph.Count
il - P 4.86 [x10°/yL) [HBC Flag
: 2.72 55.9 (1]
1.50 30.9 [1]

0.34 7.0 [X]
0.18 3.7 k%)
0.12+4 2.5+[%]
3.02 [x10%/pL1]

5.4~ [g/dL]

20.6- [X] _RBC Flag |
68.2- [fL] Aniso

17.9- [pE] icro

26.2- [o/dL] ypochromia
57.7+ [fL] nemia
27.3+ [X]

220#% [x10%/pL] | _PLT Flag
—= [fL] PLT Abn Dst

s VL3
—= 4]
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seudothrombocytopenia due to platelet clumping in
DTA

is peripheral blood smear shows platelet clumping {(arrows) in an
TA-anticoagulated blood sample. This patient had an EDTA-
pendent platelet agglutinin which caused in vitro platelet clumping,
sulting in an artifactually low platelet count (ie,
seudothrombocytopenia). Mo platelet clumping was seen, and the
itelet count was normal, in a blood sample from this patient
ticoagulated with sodium citrate.

rroduced with permission from Beutfer, E, Lichtman, MA, Coffer, BS, et af,
matology, 5th ed, McGraw-Hill, New York, 1985,

aphic 68949 Yersion 2.0

Normal peripheral blood smear
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High power view of a normal peripheral blood smear. Several
platelets (black arrows) and a normal lymphocyte (blue arrow) can
also be seen. The red cells are of relatively uniform size and shape.
The diameter of the normal red cell should approximate that of the
nucleus of the small lvmphocyte; central pallor {red arrow) should
equal one-third of its diameter.

Courtesy of Carofa von Kapff, 5H (ASCE).

Graphic 59683 Version 2.0
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Soguk aglutinin

MCH
MCKC

Abnormal RBC Pop
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21.8 VL
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4.4 VM
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SUSPECT FLAGS:
NRBCs
Pimorphic RBC Pop
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Table 1. Abnormal samples and potential interfering substances that should be included in the evaluation of the

haematology analyser

Interfering
WEC REC Platelets substances
Extreme leucocyiosis Sickle cells Giant platelets Haemolysis
Extreme leucopenia Target cells Platelet clumps Cryoglobulins
Neutrophilia
Lymphocytosis
Monoctyosis
Eosinophilia
Basophilia
Blast cells Fragmented cells Immature Platelets Paraproteins
Atypical lymphocytes Microcytic cells CDal labelled platelets High bilirubin
Smear/smudge cells Macrocytic cells Lipaemia

Immature granulocytes
Left shift/band neutrophils
CD3/CD4/CDE Lymphocytes

Spherocytes

Extreme polycythaemia
Exireme anaemia
Nucleated red blood cells
Reticulocytosis

IRF

Low Retic Hb Conc/Content
Howell-Jolly bodies
Heinz bodies
Pappenheimer bodies
Malarial parasites

WEBC, white blood cell count; REC, red blood cell count; IRF, immature reticulocyte fraction; Hb, haemoglobin; Retic,

reticulocytes; Conc, concentration.

int.Jnl. Lab.Hem2014,36,613-617



Kan Sayim Interferans

°* WBC

1. RBC anomalileri, hemolize
direncli

2. Nucleated RBCs

3. Fragmented WBCs

4. 35 fl den biiyiik
par¢alanmamis partikiiller

5. Biiyiik trombosit kiimeleri

6. Ornegin fibrin, hiicre parcasi
vb debri1 icermesi

7. pediatrik/onkoloj1 6rnekleri

6.

RBC

. WBC’ nin yiiksekligi (99.9

un ustii)

Yiiksek oranda dev trombosit
RBC’ nin Aglutinasyon
RBC’ nin 36 fL.’ den kiiciik
olmasi

Ornegin fibrin, hiicre parcasi vb
debri icermesi
pediatrik/onkoloji ornekleri

int.Jnl.Lab.Hem2014,36,613-617
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Kan Saymm Interferans

Hgb
yiuksek WBC
lipemi
Heparin

RBC anomalileri, hemolize
direnclhi

yiiksek trigliserid
yuksek bilirubin

» MCV
1. yiksek WBC
2. Yiiksek oranda dev
trombosit
3. RBC’ nin
Aglutinasyon
4. RBC’ nin 36 {L’

den kiiciik olmasi

int.Jnl. Lab.Hem2014,36,613-617



Kan Sayim Interferans

1.

o
» Pt
|. Normalden kiiciik
RBC 2.
2. sistosit
3. Kiime trombosit 3
4. debn 4.
5.

RDW

yiiksek WBC

Yiiksek oranda dev
trombosit

RBC’ nin 36 fL’ den
diisiik olmasi

2 farkli RBC hiicre
grubu

RBC aglutinasyonu

Int.Jnl.Lab.Hem2014,36,613-617



Kan Sayim Interferans

*MPV
Bilinenler :platelet sayisi, sekli, EDTA

o Hct
RBC ve MCV

*MCH
Hgb ve RBC

e MCHC
Hgb, RBC ve MCV




Abnormal sonuc???

Plt < 40,000

Ornegi kontrol et (piht1, az/cok drnek.)
Kiime trombosit, RBC parcasi, mikro RBC i¢in PY yap

WBC ++++

Isotonik ile sulandirma 1:2 ya da Otesi (nihai sonug ic¢in, sulandirilan sonucu
sulandirma faktorii ile ¢carpin); nihai WBC y1 RBC den ¢ikarin, hct hesapla,

MCYV yi dogru olandan hesaplayin (MCV = Hct/RBC x 10)
“Yiiksek WBC nedeniyle Hgb, MCH,MCHC rapor edilemiyor,



hadl SN |

1.

Abnormal sonuc???
PIt ++++

Mikrosit ve par¢alanmus eritrosit agisindan PY
Eger mevcutsa, plt tahmini ?, anlasamiyorlarsa, manual plt sayimi1 yap

Isotonik ile 1:2 numune sulandirin, sulandirilan sonucu sulandirma
faktorii ile carpin

RBC > 7.0

Isotonik ile 1:2 sulandirin, sulandirma sonucunu sulandirma faktort
ile ¢carpin, Hgb 1 gozden gecirin ve MCH, MCHC tekrar hesaplayin
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Full Blood Count (FB surveys)

Analytes

Units
White blood count (WBC) 10°/L
Haemoglobin (Hb) g/dL
Red blood count (RBC) 1012/L
Haematocrit (Hct) L/L
Mean cell volume (MCV) fL
Mean cell haemoglobin (MCH) pg
Mean cell haemoglobin concentration (MCHC) g/dL
Platelet count (PLT) 10°/L
Specimens

Two whole blood specimens are issued per distribution, with 12 distributions per year on
a monthly basis (24 specimens per year). The specimens are prepared from pooled
human blood donations in CPD-A1 anticoagulant (collected from individually consented
donors by the UK National Blood Service), partially fixed and treated with antibiotics.
Red cell and haemoglobin, white cell and platelet concentration may be varied. Blood is
dispensed aseptically, using an automated mixing-dispensing system to ensure identical
aliquots. The shelf life of the unopened specimens is at least two weeks post
distribution at 4°C.



time that the survey is open. The shelf life of the unopened specimens 1s at
least two weeks post distribution at 4°C.

Automated Differential Leucocyte Count (DL surveys)

+ Analytes

Three or five population differential leucocyte count as determined by
automated analysers. Performance monitoring is undertaken on Neutrophil and
Lymphocyte counts only.

+ Specimens

Two specimens are distributed.|six times per vear|(12 specimens per vear).
Seven types of commercially prepared survey material are available and the
choice of matenial type (matrix) 1s instrument dependent. Analysis of results 1s
by material type and 1n some cases by mdividual instrument type. Table 2 lLsts
the matrices that are currently distributed.

Table 2. Survey material types (matrices) for ADLC

Matrix Instruments

A 3 population diff Serono (Baker), Sysmex and Cell Dyn

B 3 population diff ABX, Beckman Coulter

C 5 population diff Cell Dyn 3000, 3500, 3700, 4000 & Sapphire

D 5 population diff Siemens ADVIA 120, ADVIA 2120

E & population diff Beckman Coulter 5tk5, MaxM, GenSs & LH series

G b population diff ABX Pentra series, ABX Argos, Coulter Ac+T 5 Diff

J 5 population diff Sysmex XE2100, XE5000, XT1800, XT2000, XS1000i

J—April 2010 9
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Scheme Details Contact Details Further Info

nalytes or Liinical Applications Lovere

Hb, RBC, PCV, MCV, MCH, MCHC, WBC, Platelets
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Partially fixed human whole blood

F T —
istributions per T
annum Samples per Distribution
12 2
cheme Starte ccreditation Status
Accredited to CPA Standards for EQA schemes in laboratory medicine, centre
1968
MNo. 022
!var'agle !o 'agoralones in me !o"owrng calegones |
UK clinical

UK non-clinical
Non UK
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POST ANALITIK ASAMA



Rapor 0rne§i Reference : 1ISO 15189:2007 Pg 23 & 24

5.8.3 Resulis shall be legible, without mistakes in transcription and reported to persons authorized to
receive and use medical information. The report shall also include, but not be limited to, the following:

a) clear, unambiguous identification of the examination including, where appropriate, the measurement
procedure;

b) the identification of the laboratory that issued the report;
c) unique identification and location of the patient, where possible, and destination of the report;
d) name or other unique identifier of the requester and the requester's address;

e) date and time of primary sample collection, when available and relevant to patient care, and time of
receipt by the laboratory;

f)  date and time of release of report, which, if not on the report, shall be readily accessible when needed;
g) source and system {or primary sample type);

h) results of the examination reported in S| units or units traceable to Sl units (see IS0 31), where
applicable;

i) biological reference intervals, where applicable;

1} interpretation of results, where appropriate;

k) other comments (e.g. quality or adequacy of primary sample which may have compromised the result,
resultsf/interpretations from referral laboratories, use of developmental procedure); the report should
identify examinations undertaken as part of a development programme and for which no specific claims
on measurement performance are made, and, where applicable, information on detection limit and
uncertainty of measurement should be provided upon request;

I) identification of the person authorizing the release of the report;

m) if relevant, original and corrected results;

n) signature or authorization of the person checking or releasing the report. where possible.



Delta Kontrol

 Hastanin eski sonucu varsa .
« Kan sayim parametrelerinde 2-3 haftadaki degisim

oranlari
Hb ve RBC WBC Platelet
10 % 20-25 % 50 %

Reference: Lewis: Dacie and Lewis Practical Haematology, 10th ed.,Pg 665



PANIK DEGERLER

WBC (K/mm3) <1.0 or 230.0
HGB (g/dL) <6.5 or 219.0
HCT (%) <20.0 or 260.0

PLT (K/mm3) <30.0 or 21000



Kan ornekleri

—Tekrar kontrol

—llave inceleme??
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