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Ab

ADP

Ag

AIHA

ALAL

ALL

ALL (L1)

ALL (L2)

ALL (L3)

AMKL

AML

APL

aPTT

AT

AUL

B-ALL

BM

CBC

antibody

adenosine 5’ diphosphate

antigen

autoimmune hemolytic anemia

acute leukemia of ambiguous leukemia

acute lymphoblastic leukemia

acute lymphoblastic leukemia L1

acute lymphoblastic leukemia L2

acute lymphoblastic leukemia L3

acute megakaryoblastic leukemia

acute myeloblastic leukemia / acute myeloid leukemia

acute promyelocytic leukemia

activated partial thromboplastin time

antithrombin

acute undifferentiated leukemia

B-lymphoblastic leukemia

bone marrow

complete blood count



CBFB

cCD3

CD

CEBPA

CLL

CML

CNL

COX

CRAB Criteria

DHF

DIC

Diff.

dL.

EBV

ECM

EDTA

EPCR

ESR

ET

core-binding factor, beta subunit

cytoplasmic CD3

cluster of differentiation

CCAAT/enhancer-binding protein alpha

chronic lymphocytic leukemia

chronic myeloid leukemia

chronic neutrophilic leukemia

arachidonic acid cyclooxygenase

calcium, renal failure, anemia and bone lesion

dengue hemorrhagic fever

disseminated intravascular coagulopathy

differential

deciliter

Epstein-Barr Virus

extracellular matrix

ethylene diamine tetra-acetic acid

endothelial protein C receptor

erythrocyte sedimentation rate;

essential thrombocythemia



ETV6 ETS variant transcription factor 6

FAB French-American-British

FDP fibrin degradation products
FCM flow cytometry

FISH fluorescent in situ hybridization
FLT3 fms-related tyrosine kinase 3
g. gram

G-6-PD glucose-6-phosphate dehydrogenase
Hb A (012[32) hemoglobin A

Hb EE homozygous hemoglobin E

Hb H-CS hemoglobin H Constant Spring
Hb hemoglobin

HbA 2 (01202) hemoglobin A 2

HbF (Q2Y2) hemoglobin F

Hct hematocrit

HDN hemolytic disease of newborn
HE hereditary elliptocytosis

HIV human deficiency virus

HMWK high molecular weight kininogen



HO

HPF

HS

ICSH

IDA

ITD

ITP

VIG

JAK1, JAK3

LFP

hereditary ovalocytosis

high power field

hereditary spherocytosis

international Council for Standardization in Hematology

iron deficiency anemia

immunoglobulin

immunoglobulin A

immunoglobulin D

immunoglobulin G

immunoglobulin heavy chain variable region

immunoglobulin M

interleukin

infectious mononucleosis

internal tandem duplications

immune thrombocytopenia / idiopathic thrombocytopenic

purpura

intravenous immunoglobulin

Janus kinase 1,3

liter

low power field



LMO2

M: E ratio

MAHA

MCH

MCHC

MCV

MDS

mg.

w

mL.

MM

MPAL

MPN

MPO

MYH11

N/A

N/D

N:C ratio

NK

NOS

LIM domain only 2

myeloid-to-erythroid ration

microangiopathic hemolytic anemia

mean corpuscular hemoglobin

mean corpuscular hemoglobin concentration

mean corpuscular volume

myelodysplastic syndrome

milligram

micron

milliliter

multiple myeloma

mixed phenotype acute leukemia

myeloproliferative neoplasms

myeloperoxidase

smooth muscle myosin heavy chain 11

not available

no data, not defined

nucleus: cytoplasm ratio

natural Killer

not otherwise specified



NPM1

NRBC

NS1 Ag

NSE

OPF

P. falciparum

P. malariae

P. ovale

P. vivax

PAI-1

PCL

PF3

Ph

PMF

Pre B-ALL

Pre-T- lymphocyte

Pro-T- lymphocyte

PT

PV

nucleophosmin 1

nucleated red blood cell

nonstructural protein 1 antigen

non-specific esterase

oil power field

Plasmodium falciparum

Plasmodium malariae

Plasmodium ovale

Plasmodium vivax

plasminogen activator inhibitor 1

plasma cell leukemia

platelet factor 3

Philadelphia chromosome

primary myelofibrosis

precursor B-cell acute lymphoblastic leukemia

precursor-T-cell acute lymphoblastic leukemia

immature T-cell precursor

prothrombin time

polycythemia vera



RCM red cell mass

RDW red cell distribution width

RUNX1 Runt-Related Transcription Factor 1
SBB sudan black B

SNP single nucleotide polymorphism

STR seven transmembrane protein

TAFI thrombin activatable fibrinolysis inhibitor
TAL1 T-cell acute leukemia 1

TF tissue factor

TFPI tissue factor pathway inhibitor

TPA tissue plasminogen activator

tPA tissue-type plasminogen activator
TRA T-cell Receptor Alpha

TRB T-cell Receptor Beta

T thrombin time

uPA urokinase-type plasminogen activator
vit K. vitamin K

vWF von Willebrand factor

WHO world health organization






uNn 1
Introduction to Examination of Peripheral

Blood Smear and Bone Marrow Smear

Blood smear examination

N1967948 peripheral blood smear Lﬂumimm@ﬁuﬁsm Mdlunnsnma
nsadlsm  (screening) iadulsm (diagnosis) AamINNNIAHUlIA LAz N1g
pavauedsian1aine1en ¥ian19ese o lunalalindnen i anemia, leucopenia,
thrombocytopenia, unexplained leukocytosis Laz hematologic malignancy $a:Y14

~ 4 S44 o , . . .
nevsalsnay ] MBNENTaN VW unexplained jaundice, splenomegaly, renal

disease Waz N13AAIALIAR (parasitic infections) L1
NNSLATEN peripheral blood smear

@ean MmN blood  smear  @aulunjianzainuaaniaanan a4
ethylene diamine tetra-acetic acid (EDTA) Wl anticoagulant (Fnag1amIIa AT

p3raniell 2 497u9)

ludn @eaNuIuNn blood smear aallwdanfazlneds capillary

puncture
n19msraLazulana blood smear

n3g slide WENgLTINAdauLaBa04 slide TaFunnmanzan Ty
N13UsENNURN UL AREATNY (white blood cells; WBC), wnamdan (platelets)
uazauUNTiATedAlaenaNq  (differential WBC) @qiiluiFinainiidiniaanwuma

v
(red blood cells: RBC) 3esiaiili monolayer ¥i3e dauiulaiifg 3 du



N19ATIA0 blood smear

v
¥ o

899719 low(x10), high (x40) Uaz oil power (x100) IgIFNA Aaus

Low power field (LPF) (x10)
1. @J@mcﬂ’lwmi‘ﬁmamm blood cells ﬁqﬂ LN (overall staining
quality) A8 RBC AA@T# nucleus 199 WBC Rndxasiuuag
2. @Jmimmwﬁqmm blood cells (cellular distribution) 913013
nsvantREneasIaNa
3. @enuEnadimunzay (find optimum area) Ae RBC daufuls

iU 3 LIad Wi central pallor Ll ldvn differential WBC

51U 1.1 Blood smear USLauNLUNIEEN (proper area) (x10)

U3L28 blood smear NADINANLALY AD
' v . =2 v o o v @ o=l @ I
AAUNIUDY slide T9H RBC dauiuuin M lfdumaanaunaan Ty

eazideanieluTag

51% 1.2 Blood smear USuNRAAanLAd uuwuduAwlld (x 10)



dquilanauas slide (Wndanwas lN central pallor)

‘ a N [ a
519 1.3 Blood smear uStamuiitdiaRanuasagviianiull (x10)

'
aal

Usnulany slide sniinly azwy WBC filaualug i monocyte azat)

1ane slide lunsdl leukemia Wil blast a110uNINALA"e slide
High power field (HPF) (x40)

1. Uszrnauaiuau WBC Taetiu WBC TulBnasuunsdn  (proper area)

Tneinit 10 high power fields udatinlilmuatunngns
Mean of WBC (HPF) x 2000 = estimated WBC count (cell /L)

fu anuau WBC Tnsiads lunsaznanand 81nnqn 5 was sadanaad (HPF)

Fuunlidfugn arunw WBC lusinaginamiqa Iuinnandns

Al anuu WBC Toaeds lulAaza9naad wasndn 2 \as Aaddnand

(HPF) fuun i1 anuau WBC lusaasinamsa Ntaeandnilng
N15UUAUIU WBC

Tnenpsatiuanlud® vise Wulae counting chamber AzdlANgeN31AIN
\Iuage Tunstunil nucleated red blood cells ASHUAINL nucleated RBC azfng

ATUADIN ANANUIN WBC TIgnsiad taennsAuan corrected WBC AINNERT



Oil power field (OPF) (x100)

1. AUUNTHAT99 WBC aU31 100 a4 Intifass WBC Natjsaiiadiu auasy

100 Liag MANEUY Zig-zag

2. dszannianuai platelets (plt) Ineitiy platelets Tutdwnuunsan tnssiui0

oil power fields waauN AU

Mean of platelets (oil power field) x 20,000 = platelet count/JAL

Ineafaga1uu platelets T 1 2anang

b4

ALLNR azlitszanu 5-25 platelets IUALAMNIUILULLEY RBC MNWLIANWIL
RBC 25 w1ad AYsWL platelet 1 T 1195 fiaaldny platelet clumping

3. dszidiu g1l919 anmoue unm wazANRALNAYas RBC, WBC way platelets

msudana

n1suilana blood smear AYIMNFINAL Uszdh namgaasianiaanstilas

WATNANIINARALAY 7] 11U N CBC Waz blood indices luunslsa n13msaa blood

o

¥ dl o dl ] dl o
smear aziiludayangdnAny  inaiduuuonislwiinismesaunadunaziuinzay

o

pialil 1w flow cytometry, cytogenetics 38 molecular techniques s



A1lnAuas CBC

men women units
Hct 40-54 38-47 %
Hb 13.5-18 12-16 g/dL
RBC 4.6-6.2 X10°  4.2-5.4x10°  cells/[AL
WBC 4.5-11 X10° cells/ L
plt 150-450 X 10° /L
MCV 80-100 fL
MCH 26-32 Pg
MCHC 32-36 g/dL
RDW 12-15 %

Adng anausnseiuandes Awiy @erd nlsvina geainA uay

NANNIINAZDL



Bone marrow examination

Bone marrow (lanszgn) ulaseadrs  (structure) IadLneEaT
dsznaumnsisaaTiingig fagluszey active aruaumnn nelulnsssasnazen
iy 2 dqu An

1. Red bone marrow (ugrufitlsznaudas wadidadenaiinsis I
(hematopoietic cells)

2. Yellow bone marrow fludaufitlssnaudas stroma cells 14ur fat cells
(adipocytes), macrophages, fibroblasts (reticular connective tissue),

osteoblasts, osteoclasts LLlaz endothelial cells
ANMUZUAY bone marrow TuEFAN ¢

FEAN Iwmm:@mﬁ@uﬁ"wumﬂu red bone marrow taasdawln) An1suL
Iaa LL@zLﬂ'uﬁﬂmuﬂﬂwmn (highly active cells)

e M) red bone marrow AzQnnAWMUARY  fat cells SN
Tnenanizlulngansennaed long bone 1 nezgnuan 11 Wwsiu M ludndouses
yellow bone marrow L‘Wls\l%u A¥NWLU red bone marrow YFuI0UNIN 'aau'sl,u‘iwmm‘z@ﬂ

ABINTEANLLIL LU vertebrae, sternum, hip wag skull bones UL 39

nnilszasAraIN1sATIA bone marrow

|
=

1. Wednasalsm wazvireLuensrazaedlsm WU leukemia, multiple
myeloma Lag lymphoma
4 = 4 - . .
2. LWﬂmmmmmnﬂ@ﬂuLLﬂmmmimmﬂmim@umummmﬁﬂ‘m
3. \WOAUMNANMATBIANRALINALEI8INIT BINITUARY UAZHANTT
¥
paan9iesLfiimniaidiessiu i prolonged fever, anemia, thrombocytopenia,

pancytopenia WAL hepatosplenomegaly s
ANLUUINLANE bone marrow

Tibia crest (luinhangdasndn 13)
liac crest (daulvnjidanianziaunus posterior superior iliac spine 814
1 ¥

1317 anterior superior iliac spine laluiu Heniany iliac bone vawinuaz g

sternum luiflug) Tafianianzlusin


http://en.wikipedia.org/wiki/Adipocytes
http://en.wikipedia.org/wiki/Macrophages
http://en.wikipedia.org/wiki/Fibroblasts
http://en.wikipedia.org/wiki/Reticular_connective_tissue
http://en.wikipedia.org/wiki/Osteoblasts
http://en.wikipedia.org/wiki/Osteoclasts
http://en.wikipedia.org/wiki/Endothelial_cells

a [ ° [ a
ABNT9LAL bone marrow AMUSUATIAIATIZU

Bone marrow aspiration Lunisianzuazaalanszgn it Uaansdie 18y
v o k4 s d‘ o a a o g .
tae nlildiad evinnisnsaanauialng a1x19ntinlingaans staining,

cytology, immunophenotyping, molecular genetics LLm%uj

v

Bone marrow biopsy (Trephine biopsy) {UN19AATUAIUUDY bone WAL soft
. dl = 1 Y & 1 o 1 = o dl o
tissue NLTEINT marrow @f]ﬂI‘Wﬁ‘ﬂﬂﬁ‘g@lﬂ Tmﬂﬂ’]ﬂmﬂmLLVNN"]ummemenUVWl’]
bone marrow aspiration Wellsziiiu marrow cellularity M39anNANNRARLNFTRS

iaaLliniaen uazdaulsznauveslansegn Tnawangunmel

v
% o

119AF19aL s 891919 bone marrow aspiration LaE biopsy Wedamsaa

Tavanamaiia M 1Fau1r03tass Lay/vizauanni1InIzantaadlsn te
N15/599 bone marrow smear

o ¥ [% . s . (% a |
NANANNEIBN bone marrow smear A8 Wright's stain ban ANINANTTUNITIU
v . . = o
adequate marrow IPEIFANWL bone marrow particle NTeAN8UY slide A lumgaa

A

v k% c a o a u’dl v
AENABNAANTIAU wazlssldu Anuau Bin Lavsrazaamaanagusinnlnalnes

kT

sl low, high WAZ oil power AMNAIAL AB
Low power field (x10)

1. N13U9elU cellularity TaaIgnaanwLilugmnad91 9219719 hematopoietic

cells MU WIAABING y W marrow space (fat cell waz stromal cells) 8RT1EU
all = o v o 1 dl

wasnulasldnueng asaniusamauens uazpumibsiiiatzga bone marrow
v , ~
f181% normal marrow $1297%4480%4 normocellular or normoplastic marrow Tunsoun
o ] 1 a dl = o 1 dl
@m’wmu@ﬁmﬁﬂﬂm LN@L'LP}EIULVIEI'LIT]U@WE! %i’mmmﬂu hypercellular 111 NWU
11 myeloproliferative disorders 38 8msndauaes cellularity sananng ile

o . . o , , 5
WReumeuiueng azeneanuilu hypocellular iy Aty aplastic anemia Ly

2. mI9au megakaryocytes daiduitagaunalvn) luntazinfinwg
megakaryocytes 1 cell/ low power field (LPF)

U e’NIQ a
3. ﬁl?’l’“ﬁﬁ”lﬂ@ﬂﬁﬁﬂ@%ﬁiﬂﬂﬂﬁl



m‘mm@@ﬁmmﬂ"aumm hematopoietic cells : fat cells

g‘ﬂﬁ 1.4 Normocellular bone marrow (x10)

831491 Hematopoiesis cells : Fat cell = 1:1 (luiflury)

=

gﬂﬁ 1.5 Normocellular bone marrow (x10)

24

WU megakaryocyte 2 \Tad (A7)



g‘dﬁ 1.6 Hypercellular bone marrow (x10)

8m9149u Hematopoiesis cells : Fat cell =>1:1 (lugluny)

gﬂﬁ 1.7 Hypocellular bone marrow (x10)

831491 Hematopoiesis cells : Fat cell = 1:>1 (Tuglluiny)
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High power field (x40)

1. Usziiuamnsndau myeloid 68 erythroid (M:E ratio) lagiilsziiuann
AU granulocytic 298U lymphocytic WAz monocytic cells (myeloid series) 68

erythroid series Ineialyl ems1dau M: E Useanns = 3-4:1

v

2. 394 maturation YRITARNIG 3 series AR myeloid, erythroid WaE

megakaryocytic series

gﬂ‘l‘?i 1.8 Bone marrow (X40)

25131471 myeloid : erythroid = 3:1
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Oil power (x100)

1. Auunafnuavszazremasldnnentinsing o) Tnalietneiias 200-300

AR (V19 myeloid, erythroid Wae megakaryocytic series) 129114 taFidus

gﬂ‘ﬁ 1.9 Bone marrow (X100)
WU hematopoiesis TUARNN ] LATITHULFN ]
N199189T1UNA bone marrow examination
« Cellularity 16 normal, hypercellular 138 hypocellular marrow
*  Myeloid: Erythroid ratio
- Differential white blood cell counts Wiiatinatiag 200 Laa

« Abnormality #114 MTQANL 1114 leukemic cells



Alnfuasgaslulunszan (uatniag 200 wag)

Type of cell %
Myeloblasts 0-35
Promyelocytes 0-6
Myelocytes 8-15
Metamyelocytes 9-25
Band and segmented 15-27
Neutrophils 7-25
Eosinophils 0-4
Basophils 0-1
Monocytes + precursors 0-2
Lymphocyte+ Precursors 3-20
Plasmacyte + precursors 0-35
Pronormoblasts 0-3
Basophilic normoblasts 1-5

Polychromatic normoblasts  5-20
Orthochromatic normoblasts 1 -15
Ratio

Myeloid: Erythroid ratio 2-4:1
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UNN 2

Hematopoiesis

NFLUIUNIINIFRSNEAIREA  TUNNIAFIEARITARDAFNEDY WA

o o \ s A a =< \ Ao o =
Wi lUiwimunvedaidentdasing q Gadudeulszneundrdnaesden
% [~ = Qs [
ANHUSIIAR LN AR DARIBDU (blast cell)

+  Size mAluny
+  AM349U nucleus:cytoplasm (N:C ratio) g4 Af nucleuslvio] NaLLANTAE
cytoplasm Wael
- Nucleus & chromatin aziBainlN wazdaulvinwu nucleol
a8 a
+  Cytoplasm AU\

«  Granule 8 v9a wuldnas
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Erythrocytic Maturation

1. Pronormoblast (proerythroblast, rubriblast)

3“1]‘17; 2.1 Pronormoblast

. 27M 18-25 L. 8MsA9L nucleus : cytoplasm (N:C) = 8:1

+  Nucleus nax awnlig) MeuFiuas aginaNEaa chromatin eI
@nieg (stippling chromatin) AAANILAT BNANL perinuclear halo

- Nucleoli 1-3 84 laifmuan

. Cytoplasm 5snauies A1inRsuds 18 granule



