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Neden Tam Kan?

©,,?

* Pre-menapozal Fe eksikligi anemisi

kan sayiminda bening ve sik

. . e Beta thalassemia minor
gorulen patolojiler

e Kronik bening notropeni

(klinigi?)
e Reaktif trombositoz
e Erkek ve postmenapozal Fe eksikligi anemisi
Abnormal / endise verici kan e Ilimh anemi ama tam degerlendirilmemis?
>ayimi e Aciklanamayan trombositopeni ve trombosiztoz
(klinikle degerlendir ve takip et) e Ucseride de ihmli patoloji (red cells, white cells, and platelets),

ithmli pansitopeni

e |Losemi
Koti Abnormal tam kan

sayimi!!

e Ciddi anemi

e Ciddi I6kopeni ve pansitopeni
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Tam Kan Sayim Parametreleri

Test Adi Sonug Birim Referans Degder
Sedimantasyon 2 mmisaat o - 20
LOkOSlt Tam"Kan.Saylml
Lokosit (WEBC) 8.8 =108/l 45 - 11
ve Eritrosit (RBC) 5,37 #1002 43 - 57
Altblrlmlerl Trombosit (FLT) 236 «10*8/L 150 - 400
Hemaoglokin (Hb) 15,2 gidL 132 - 17.3
Hematokrit 44 5 k] g - 48
Ortalama Eritresit Hacmi (MCW) B2.8 fL an - a9
Crialama Eritresit Hemoglobini (MCH) 28,8 pafcell 27 - 34
Crialama Entrosit Hemaoglobin Kons (MCHC) asT g/dL a2 - a7
Eritrosit ve Eritrosit Dagilim Genisliai (ROW) 12.8 % 116 - 14.5
Indlslerl Métrofil % 53.6 % 40 - 7O
Lenfosit %% 34,2 % 20 - 45
Manasit % 5.2 k] 3-8
Eozinofil 3% 23 % D -8
. Bazofil ¥ O | % o - 1
TrombOSIt LUC % 1,5 g, o - 4
Ve ga p | LUC [Large Unstained Cells - Boyanmamig Bliylk Hucreler). Yikselmis LUC % dederi olmas: durumunda
numunenin periferik yayma yap:larak degerendirilmes: anenlmektedr.
Métrofil Sayis 3,68 =10aL i8 - 7.7
Lenfosit Sayis 235 = 1080 1.5 - 4
Manosit Sayisi 0,36 =10*EIL 0.2 - 0,85
Eozinofil Sayisi 0,29 =10aL o - 07
Bazofil Sayisi 0,02 = 1080 0 - 0,15
LUC Sayis 0.1 =10*EIL 0 - 04

Crtalama Trombosit Hacmi (MPV) 10.1 fL 65 - 10.5




Tam Kan Sayim
Sistemleri ve
kullandiklari

yontemler (5 diff)

Cihazlar

Instrument and manufacturer
Berkman- Coulter [nstrumernt ation

(Coulter 5TES, GEN-5, LH 700 series)

Technology used for differential count

VS Technology [Volume Conductivity, and Scatter)

1. Impedance with low-frequency electromagnetic
current
2. |Impedance with high-frequency
electromagnetic current
3. Laserlight scattering
Sysmex Instrumentation . .
[Roche Diagnostics Corporation] 1. Impedance with low-frequency direct current
2. |Impedance with radiofrequency current
(SE series, XE2100) Hydrodynamic Focusing
Cell Dyne Technology

[Abbott Diagnostics Instrumentation)
Cell-Dyn 1800

Cell-Dyn 3500, 3700

The Coulter Prinaple

Multiple-Angle Polarizad Scatter Separation [MAPSS]

1.

Four light-scattering parameters: forward light
scatter, orthogonal light scatter, narrow-ang le
light scatter, and depolarized orthogonal light
sCatter

Hydrodynamic Focusing

Use of Flow Cells

Cell-Dyn Ruby, Sapphire.

Multiple-Angle Polarzed Scatter Separation
[MAPSS)

Hydrodynamic Focusing

Uze of Flow Cells

™. . e L



Manual open mode : 170ul

Whole blood sample Closad auto mode : 270ul
Capilary mode ; 40ul

Analysis REC/PELT HGE WBC
Block
Principle : *Colorimetric Flow cytometry by using
P ol L Determination semi-conductor laser
*SLS (Sodium Lauryl Sulfate)
method
Analysis RBC/PLT HGE DIFF WEBC/BASO
Channel Channel Channel Channel Channel
. PLT REC DIFF WBC/BASO
Information Histogram Histogram Scattergram Scattergram




H1AME In
New Parameters: Proposed Clinical Applications and Technical Limitations

Parameter Availability* Proposed Clinical Applications Limitations References
Hematopoietic 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 G-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 O; LH 750;  efficacy of therapy in nutritional anemia; method-dependent; higher sensitivity
fraction ADVIA 2120, early identification of marmmow regeneration  in fluorescence-based analyzers

XE 2100 lafter bone marrow transplantation or

chemotherapyl; verify aplastic anemia;
timing for stem cell collection
Reticulocyte indices

Mean reticulocyte ADWVIA 2120; Diagnosis of iron-deficient erythropoiesis Reduced availability 22-27
hemaoglobin XE 2100 (absolute or functionall; monitoring
content response to iron supplements; monitoring

erythropoietin treatment during dialysis
Mean reticulocyte  Pentra 120 DX; Diagnosis of iron-deficient erythropoiesis; Mot standardized; reference intervals 17, 28-32
valume LH 750; ADVIA early monitoring of response to treatment method-dependent
2120 in nutritional anemia; early signs of enythro-
poietic recovery following bone marrow
transplantation; evaluation of erythropoietin
abuse in sports

RBC fragments ADVIA 2120; Diagnosis and monitoring of microangi- 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;

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

* Sapphire, Abbott, Abbatt Park, IL; Pentra 120 DX, ABX-Horiba, Montpellier, France; LH 750, Beckman Coulter, Hialeah, FL; ADVIA 2120, Siemens Dingnostics, Tarmyiown,
NY; XE-21{¥), Sysmex, Kobe, Japan.

& American Society for Clinical Pathology Am J Clin Pathol 2008.130:104-116 105
DOI: 10.1309/EKACTCTDKNYFXVTH



Table 1. Recently introduced haematology parameters and their clinical wtility

Instrument and
manufacturer

Faramcter

Clinical wtility

Abbot Sapphire
Beckman Coulter LH 750
Haoriba Medical Pentra
Sicmens Advia

Sysmex XE serics

Haoriba Medical Pentra®
Sysmex X scrics

Abbott Coll-Dyn & Sapphine
Beckman Coulter LH 750
Haoriba Medical Pentra
Sicmens Advia

Sysmex XE series

Sicmens Adwvia

Sysmex XE serics

Abbott Sapphire

Beckman Coulter LH 750

Haoriba Medical
Sysmex XE serics

Sicmens Adwvia*
Sysmex XE scrics®
Abbot Cel-Dyn & Sapphire

Beckman Coulter LH 750

Sysmex XE scrics

Mudcated red blood oell count

Immature granulocyte oount

Immature reticulocytc
fracrion

Feroentage hypochromic red coclls,
reticulocyte hacmoglobin oontent

Feroentage hypochromic red coells,
reticulocyte hacrmoglobin
COToe niration

Fercentage hypochromic red oclls®,
reticulocyte hacmoglobin content®,
mean retoulocyte volume*

Mean retculocyte wolume*

Low hacmoglobin density*

Red ocll size factor®

Mean reticulocyte wolume *

Immature platclet fmaion

Fragmented red oell count

Monodonal antibody application

White ocll wolume,
conductivity and scatier

T ASUTeTNen s
High fluorcscent ymphocoytes®,
NEUT-X*

Automatic correction of WEBC and
Iymphocyte counts where neorssary,
fewwor manual microsomopic counts,

Miagnosis of hacmatological discases
and damage to bone marrow
COVITM ImeTnt

iagnosis of infection and
inflammatory statcs

Monitordng of bone marrow
regeneration post transplant or
chemothe rapy. Classification
of anarmias and monitoring
of treatment

Functional iron defidenoy

Assessment of the availability
of iron for erythropoicsis

riffcrential diagnosis of
thrombocoytopenia, predicion
of platelet recovery post transplant
or chemotherapy
Magnosis and monitoring

of micrnangiopat hics
Immunophenotyping. replaces
traditional flow ocytometer for
some protoonls and Lo
wolume of samples
Advanoed flags for diagnosis
of spocific discases which
cause changes o white oell
populations
DMagnosis and monitoring

of bacterial or viral sepsis
Diagnosis of Myclodysplastic
Syndrome (in combination
of anacmia)

“Monrcportable parameter, for rescarch use ondy.,




Hematopathology /7 AUTOUATED BLOOD CELL (COLRTS

Automated Blood Cell Counts
State of the Art

Mauro Buttarello, MD), and Mario Flebani, MD

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

determining the fraction of immature platelets by using a sim-
plified 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, MCVT, and MPV) for which results provided
are still too different when produced by different analyzers.
To reach these goals, cooperation between long-standing (ie,
International Council for standardization in Haematology and
the Mational Committee for Clinical Laboratory Standands,
now the Clinical and Laboratory Standards Institute) and
recent (International Society of Laboratory Hematology)
organizations interested in hematologic standardization and

. [ ]

e ——— « STANDARDIZE

hematology laboratory, microscopic control of pathologic v e

samples remains indispensable, so much so that in certain DEG I Ll I | l I l | I
o000 00O

cases, it alone is diagnostic.!® Moreover, knowledze of
the limits of the specific analyzer in use is 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 knowledee in laboratory hematology.

From the Department of Laboratory Medicine, University
Hospital of Padova, Padova, faly.

Address reprint requests o Dr Buttarello: Dept of Laboratory
Medicine, University Hospital of Padova, Via Giustiniani 2, 357128
Padova, Raly.



Empedans yontemi
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3 This is a conceptual drawing

RBC histogram PLT histogram




Trombositlerin
Eritrositlerin Arasindan Secilmesi
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Trombositler

Degisik Buyuklukte
Kirmizi Kureler



Kiclk eritrositler (<50 fL) eritrosit histograminda yer almazlar, trombosit
histogramina girebilirler. Bu durumda eritrosit sayisi dusuktiir, daha 6nemlisi
trombosit sayisi oldugundan daha ylksek bulunur .PY yapilmali
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Optik Sistem

Incident Light Flowesd| Detector
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Optical light scatter and Fluorescence

— WBC ,WBC diff, PLT , RBC.

— Laser light (farkh dalga boylarinda) :flow cell’ den gecerken
hicreler buyuklik ve granilaritesine gore secilir

— Floresan boyalarda kullanilabilir(e.g CD61, CD4, CD8, CD34)

Flow Cytometry
. Sample
Sheath fluid —— l{stamed cells in suspension)
nnnnn ‘ | Hydrodynamic Focusing
Cells pass through in "single file'
‘ o ®
Beam expander @ /
Filters
- s Fluorescence emitted from
Mirror i B2 . / stained cells detected
] I Forward and side scattered
E —* . ’ light from all cells detected
Laser light source .
Optical flow e @
cell = - detector
QAL ®
S

detector



Tam kan sayimi:

e Optical light scatter and Fluorescence
— forward scatter (FSC) : buyuklik
— side scatter (SCC): granularite

Forward Scatter

O w

Do worpr

Side Scatter




Diff Ne?

Notrofiller — diger isimleri

— PMNs
— granulosit

— segs —
— bands or stabs (immatir nétrofil
akut enfeksiyonu gosterir)

Lenfositler
Monositler M
Eozinofil
Bazofil
For Financial
17 Professional Use
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Flow Cytometry
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KARAKUTU TEKNOLOJiSI




Buyukluk
Grandularite
Fenotip
Saglikli mi?



Klinik Kullanimi

Table 2. Clinical Applications of Flow Cytometry Immunophenotyping

Acute Leukemias Yes Yes Controversial Yes
Chronic Lymphoproliferative

Disorder (CLPD) fes fes fes fes
Myelodysplasia (MDS) To be established No To be established No
Paroxysmal Nocturnal

Hemoglobinuria (PNH) fes fes o fes
Mastocytosis Yes Yes No Yes
Primary Thrombocytopathies Yes Controversial Yes No
Primary Immunodeficiencies Yes Yes No No
HIV Infection No Yes Yes Yes
Transplantation Outcome Yes Yes Yes Yes




Hematoloji Laboratuvari — Kalite programi

Hematoloji laboraruvarinda her cihaz icin; uygulanan butin
islemlerin etrafli yazilmis ve laboratuvar yetkilisi tarafindan
onaylanmis SOP dosyalari hazirlanmali

Dosyalarda SOP’ler gozden gecirilme, revize edilmeli

23



preanalitik degiskenler

kontrol edilemeyenler e
kontrol edilebilenler

fizyolojik hangi tup?

; dolasan antikoglar &rnek nasil ve

llaclar nerden alinicak?
turnike?
volum?
tasima?
stabilite?
santrifuj?
saklama~..................



CLINICAL AND
LABORATORY
STANDARDS
INSTITUTE

Enumeration of Immunologically » ~imer Cell
Populations by Flow Cytomc *ry; Appy " .ed
Guideline—Second Editi< ..

This document nrovi ' ;5 guidance for the immunophenotypic analysis
of non-neoplastic lymphocytes by immunofluorescence-based flow
cytometry; sample and instrument quality control; and precautions for

acquisition of data from lymphocytes.

A sustdalina far alakal ammMeattan Aavalaraed thentsnls tha Fliinisal snnd 1 2harat Aare Chond asde et ittt s &



ICSH/ICCS Recommendations

Cytometry Part B (Clinical Cytometry) 84B, 2013

TE OMOAL JOURNAL OF 3¢ NERNATON AL C

Special Issue ~[ CLINICAL CYTOMETRY
Validation of Cell-Based Fluorescence

Assays: Practice Guidelines from the e e e
International Council for B SINABRAS O st Sema

Standardization of Haematology and 25 ik
International Clinical Cytometry Society g

Written by an ICSH/ICCS Workgroup

THE EURCP EANSOCETY MO CLMIC AL CELL ANALYIE

WILEY Blackwell




H26-A2

Vol 30 No. 14

Replaces H26-A and H38-P

Vol. 16 No. 12 and Vol. 19 No. 7

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 multichannel 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.
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SUMMARY

This revision is intended o update the 1994 ICSH guidelines. It is
based on those guidelines but is updated 1o 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
: S G i

arc duced Y 4 Y
complex and with technological advancements in instrumentation
with more and more quantitative parameters are being reponted 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
manulfacturer. The evaluation should demonstrate the perfor-
mance, advantages and limitations of instruments and methods.
These evaluations may be performed by an accredited haematology
laboratory where the results are published in a peer-reviewed jour-
nal and compared with the validations performed by the manufac-
turer. A less extensive validation/transference of the equipment or
method should be performed by the local laboratory on instru-
ments prior to reporting of results.

INTRODUCTION

Automated analysers speed up the workflow In the
laboratory and improve predsion a5 more cells are

Since the previously published ICSH guidelines in  counted and cell dlassifications are hased on more mea-
1994, haematology analysers have evolved greatly.  sured objective properties (light scatter, fluorescence,

© 2014 Jobn Wiey & Sons Lig, int i Lsh Hem. 1

ICS H (published in the International Journal

of Laboratory Hematology, the official ISLH journal




Am J Clin Pathol. 1993 Oct100(4):371-2
Recommendations of the International Council for Standardization in Haematology for

Ethylenediaminetetraacetic Acid Anticoagulation of Blood for Blood Cell Counting and Sizing.
International Council for Standardization in Haematology: Expert Panel on Cytometry.

[Mo authars listed]

Abstract
Of the three ethylenediaminetetraacetic acid (EDTA) salts used for anticoagulation of blood specimens for hematologic testing, potassium

salts are the most readily soluble. Tripotassium EDTA is dispensed as a liquid and thus causes a slight dilution of the specimen, This salt also
has been shown to affect the red blood cell size more at increased concentrations and on storage than the dipotassium salt. Therefore,

dipotassium EOTA is recommended as the anticoagulant of choice in specimen collection for blood cell counting and sizing. The amount of
dipotassium EDTA used is 1.5-2.2 mg (3.7-5.4 mumol) per milliliter of blood.

PMID: 8213631

[Indexed for MEDLINE]

ICSH Kan Sayim : K2EDTA

EDTA tuzlan (K3, K2, and Na3) PH ya bagl
olarak RBC etkiliyor



FC ornekleri?

Periferik Kan (tam kan sayimi; kapiller, vendz, arteryal)

Kemik iligi

Vicut sivilari (BOS, periton sivisi, BAL vb)
Lenf nodu

Taze doku (dalak vb.)

Dondurulup ¢ézindurilmus hicreler
Parafin blok

Aferez Uirln



Hasta bilgileri

Kimlik bilgileri,

On tani, yas, cinsiyet,

Tedavi bilgileri (kemoterapi vb)

Ornegin alindigi tarih ve saat, ve ne drnegi???
Doktor adi

periferik kan/ kemik iligi aspirasyon ornegi
yayma sonucu!!l (FCicin)



Hangi antikoagulanlar :

(EDTA), heparin, asid sitrat dextroz (ACD) : periferik kan ve kemik iligi
aspirasyon ornegi icin glivenilir

EDTA
Perifer kan 6rnekleri icin uygun (morfoloji ve FC)

Dezavantaji kan bekledikce 1sik sacilim ozelliklerininin (FSC, SSC)
bozulmasi,

Avantaji olgun miyeloid hiicrelerin tipln ¢ceperine daha az yapismasina
neden olmasidir. EDTA’ li 6rnekler en gec¢ 12-24 saat calisiimalidir!!

HEPARIN

Periferik yada Ki yayma kalitesini etkiledigi icin tercih edilmez. Beyaz
kiire sayimlarinin 6rnek alindiktan sonraki ilk 6 saat icinde yapilmasi
gerekir.

heparinli 6rnekler ise en ge¢ 48-72 saat icinde calisiimahdir.



Uygun ornek alimi ve saklama sartlari

Ornegin alinis zamani, kalitesi mutlaka degerlendirilmeli

Analiz 6ncesi mutlaka morfolojik degerlendirme yapilmali, pihtili
ornek reddedilmeli

Dokular SF icinde muhafaza edilmeli
BOS, BAL antikoagulansiz tlpe alinir

Ornek saklanacaksa BOS +4 °C ‘ de transfix’ le 24-48 h yada oda
Isisinda saklanabilir, dondurulmaz!!

Diger vucut sivilari icin saklama yada transfix onerilmez
Doku ornegi +4 °C ‘ de, SF ile 24h saklanabilir

PB/Ki: LPD icin oda isisinda 48h, B biicre klonalite takibi icin +4 °C
“72 h

myeloid, monositik parametre icin 48 h
High grade lenfomalarda bekletilmeden analiz



Orneklerin tasinmasi:

Polipropilen tiip/enjektor kullaniimali!
hicrelerin tlplerin ceperine yapisabilmesi
nedeniyle polisteren malzemenin kullaniimamasi
gerekir.

Ornekler oda isisinda tasinmalidir. Beklenmesi

zorunlu olan durumlarda 6rnekler +4°C de
saklanabilir (tercihan yatay durumda).




Table 1: Pre-analytical variables influencing flow cytometric tests,

Influencing factor

Variable

Problem

Pre-analytics
Indications

Sample collection
Sample material

Anticoagulant
Sample transport

and sample storage
Sample preparation

Antibody panel

Such as peripheral blood, bone marrow, CSF,
puncture fluids
EDTA:, heparin, citrate, ACD®

Duration, temperature, vibration, sample preparation
prior to analysis, e.g. sample-stabilizing reagents
Such as centrifugation, temperature, transferring,
processing of solid tissues to cell suspensions

Correct question regarding present health
problem?

Proper and sufficient material collected for the
question? |s the material representative?

Loss of vitality (EDTA), cell aggregation (heparin),
dilution artifacts (ACD).

Decreased vitality of the cells, selective cell loss,
increased autofluorescence, cell aggregation.
Decreased vitality of the cells, selective cell loss,
increased autofluorescence, cell aggregation,
cell contamination.

*EDTA, Ethylene diamine tetra-acetic acid; "ACD, Acid Citrate Dextrose.

Klinik bilgi ?

Ornek uygun alinip tasinmis mi?
Ornek red ve kabul kriterleri net degil!
Uygun olmayan ornek?

J Lab Med 2016; aop



FC Ornek Kabulii:

Tum ornekler gozle degerlendirirlmelidir.

Hemoliz: eritrositlere hasar veren bir islemin |6kositlere de zarar
vermis olma olasiligi yuksektir.

Pihtili kan/Kl aspirasyon drnegi: Ufak pihtilar hiicre kaybina sebep
olsa da hedef hicrelerin yeterince bulunmasi ve yeni drnek almanin
mumkUn olmamasi durumunda calisma sirdurulebilir. Gozle goraltr
belirgin pithtilarin bulunmasi durumunda 6rnek red edilmelidir.

Eksik miktarda ornek alinmasi: antikoaglilan miktarinin istenenden
fazla olmasi hicrelerde hipertonik kosullardan kaynaklanan hasara
sebep olabilir. Degerlendirirken bunu gézéninde tutmak gerekir.

Laboratuvara gelen orneklerin mutlaka isisi kontrol
edilmelidir(donma/asiri iIsinma?). Anormal bir durum varsa mutlaka
kaydedilmelidir. Gelen 6rnekten mutlaka morfolojik degerlendirme
icin yayma da yapilmalidir.



Tam Kan Ornek kabulii

— Laboratuvar kabul kontrolt (SOP’ de tanimlanmis)
e kantite,
* kalite
e barkod,
* istem,
* Pihti, eksik , hemoliz, fazla vb.

e Uygun slirede (2 saat) icinde lab’ a gelmemis, asiri
Isinmis/donmus 6rnek

Uygun olmayan ornek
reddedilir



Kan antikoagulanla cok iyi karistirilmali

Pihtil 6rnekten STilg;yifce '<Ia”$t'“:j”|‘a" |
- efa alt ust edilmeli
kaciniimali ‘

Antikoagulanl tapler
(K2EDTA)




e Ornege bagh Preanalitik hatalar

Table 1. Abnormal samples and potential interfering substances that should be included in the evaluation of the

haematology analyser

WBC

Interfering

RBC Platelets substances

Extreme leucocytosis
Extreme leucopenia
Neutrophilia
Lymphocytosis
Monoctyosis
Eosinophilia
Basophilia
Blast cells
Atypical lymphocytes
Smear/smudge cells
Immature granulocytes
Left shift/band neutrophils
CD3/CD4/CD8 Lymphocytes

Sickle cells
Target cells

Haemolysis
Cryoglobulins

Giant platelets
Platelet clumps

Paraproteins
High bilirubin
Lipaemia

Immature Platelets
CD61 labelled platelets

Fragmented cells
Microcytic cells
Macrocytic cells
Spherocytes

Extreme polycythaemia
Extreme anaemia
Nucleated red blood cells
Reticulocytosis

IRF

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

Preanalitik evre!!

WBC, white blood cell count; RBC, red blood cell count; IRE, immature reticulocyte fraction; Hb, haemoglobin; Retic,

reticulocytes; Cong, concentration.

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




Soguk aglutinin

Abnorsal RBC Pop

fec 2.23 %y
9.9

- HEY 2).8 YL

MCY 97.9 H
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MCHC 45.4 . VK
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SUSPECT FLAGS:
RBCS
Pimorphic RBC Pop



NRBC: Tani ???

WBC vyalanci yukseklik/ lenfositoz
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Kan Sayim

e \WBC

1. RBC anomalileri, hemolize
direncli

2. Nucleated RBCs

3. Fragmented WBCs

4. 35 fl den blyik
par¢alanmamus partikiiller

5. Buylk trombosit kiimeleri

6. Ornegin fibrin, hiicre pargasi
vb debri icermesi

7. pediatrik/onkoloji 6rnekleri

6.

RBC

. WBC’ nin yiiksekligi (99.9°

un Usta)

Yuksek oranda dev trombosit
RBC’ nin Aglutinasyon
RBC’ nin 36 fL’ den kiicuk

olmasi

Ornegin fibrin, hiicre parcasi vb
debri icermesi

pediatrik/onkoloji 6rnekleri

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

Hgb
yiksek WBC
lipemi

Heparin
RBC anomalileri, hemolize
direncli

yuksek trigliserid
yiksek bilirubin

» MCV
1. yuksek WBC
2. Yiksek oranda dev
trombosit
3. RBC’nin
Aglutinasyon
4. RBC’nin 36 fL”’

den kiiciik olmasi

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



Kan Sayim

o RDW
» Plt B 1. yitksek WBC
L. Normalden kugtk 2. Yiiksek oranda dev
RBC trombosit
2. sistosit 3. RBC’nin 36 fL’ den
3. Kime trombosit distik olmast
. 4. 2 farkli RBC hiicre
4. debl’l grubu

5. RBC aglutinasyonu

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



Kan Sayim Interferans

e VIPV
Bilinenler :platelet sayisi, sekli, EDTA

® Hct
RBC ve MCV
* VICH
Hgb ve RBC
® MICHC
Hgb, RBC ve MCV



Abnormal sonuc???

Plt < 40,000

Ornegi kontrol et (pihti, az/cok érnek.)
Kime trombosit, RBC parcasi, mikro RBC icin PY yap

WBC ++++

Isotonik ile sulandirma 1:2 ya da 6tesi (nihai sonug icin, sulandirilan sonucu
sulandirma faktoru ile carpin); nihai WBC yi RBC den ¢ikarin, hct hesapla, MCV

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



Abnormal sonuc???
Plt ++++

Mikrosit ve parcalanmis eritrosit acisindan PY
Eger mevcutsa, plt tahmini ?, anlasamiyorlarsa, manual plt sayimi yap

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

RBC>7.0

Isotonik ile 1:2 sulandirin, sulandirma sonucunu sulandirma faktoru
ile carpin, Hgb i gbzden gecirin ve MCH, MCHC tekrar hesaplayin



International Journal of Laboratory Hematology

EDITORIAL TERNATIONAL JOURNAL OF LABORATORY HEMATOLOGY

Stability of complete blood count parameters with storage:
toward defined specifications for different diagnostic applications

RBC, WBC, PLT , Hb, MCH, MCHC icin K2 EDTA 4 mg/dL den az olmali 24
saat saklanabilir

RBC oda isisinda 6 saat stabil (fragmantasyon)

WBC sayimiicin 4 °C en az 24 saat stabil / kan sayim cihazina bagh olarak
72 saate kadar uzayabilir? Monosit %, eozinofil, lenfosit {, notrofil stabil

(apopitoz)

PLT’ ler 4 °C‘“de 24-72 ? hafif { Beklemis 6rnekten c¢alisildi
MCV 1-3 saat icinde etkilenir ise raporda mutlaka

24 saatten fazla bekleyen 6rnekte NRBC yok olur belirtilmelillll

PLT parametreleri EDTA dan dolayi beklemis 6rnekte saglikli
degerlendirilemez

Periferik yayma icin oda isisinda (18-25 °C) 1 saatten fazla beklememeli
hemen yapilmali (apopitoz). EDTA konsantrasyonuna bagli 12-18 saatte
morfolojik degisim?

4 °C de 8 saat

2008 World Health Organization Hematolojik malignensilerin tanisiicin 2
saatten fazla antikoagtilana maruz kalan PY displazileri degerlendirmek icin



Taze ve 24 saat oda isisinda beklemis 6rnek
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lyi karismis ve karismamis ornek
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lyi aspire eddilmemis 6rnek
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