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01 HEMATOLOGIC MALIGNANCIES: OVERVIEW

wziSamaladiminenlungiSeeawadlu hematopoietic system lneiinnisiuaeuua

¥ v
(% 3

JuAuwadlugslatantlsroalauIN1sTeawadtu  9195uRAus pleuripotent stem cell

@

adalsluuaiiesinazdsuluwaduiale 5es88y committed progenitor #se precursor

S9N
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1 al

cell Faduwadimeaunlanvuaviinwadvesiiesal niessey differentiating mature cell
%ﬁﬁﬁwmﬂmﬁmﬁLLé’aﬁﬂulﬁums@ﬂLLawiamﬁwmﬁaa vsailagauanlunszgn AnuiaUnAniin

sl 1 @ o o '

Turraiauinisveswadnaaiuazindulsn Lazkanddnwuen19IAatnTaaiy fsg1aiu
MuwnuanuRnUnfna1siuneluiRuIN1see B cell mnanuRaundindulussazvag
precursor cell Tulunszgn 2zifinilu acute lymphoblastic leukemia ¥nAURAUNGIATL
Tusgwzves differentiating mature cell lusionivaes Aziinduy lymphoma uagninaii
Anunfinlussee secretory cell (plasma cell) Fnnnauneglulunszandnass asiiniu

| ¥

myeloma tJunu
2 A A AY o a fa a a & a A o A v a
wzianeuyntiedisuitlanneadiaunfiiisswadiies iudnulaediugnssum
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AnunfAmiloudu (clonal origin) fidunounsiamunanwaauniaunatoifuwasugiSanaiy
funou Taeiferdeatuiuiinusuuasdudinsainuasimunmveasadiidonit oncogene
wa tumor suppressor gene 1ag oncogene \udufifinnuddytunalnnisiaueawad Ju
fuiignaueunsuansesn (gene expression) Tunnzunishenalniifanunigluwad Tagly
L%aﬁﬂﬂaguﬁaﬁumwﬁL%Em’jﬁ proto-oncogene dlowin mutation w3e genetic defect
#14 9 19U chromosomal translocation iyt axtanudesnisauaudanan WWuwme
% proto-oncogene wWaeudu oncogene lnga1aviliinisuanteanves oncogene Wissnnu
lArauRnUnATueluTRMsTuwad Wy Masyesgadinniauni wienanewdu
wadildane luvueadientiu tumor suppressor gene adlnsUndazilusnesdudinisaiey
yovadfinaUnd Wledia mutation Al tumor suppressor gene ygyhlildanunsaniuau
M3e3eyveadfinaUnale

M94in rearrangement 183 chromosome Jsa3uransiauzisdldroudisdniau
Tnsamzuzsndadinine Wunssuiunsdifyes1milefivily proto-oncogene wandoan
AnUnfinanerdu oncogene Tagannninedsves acute myeloid leukemia Tuglngjagnuena
Anunfives chromosome $audae’ 8 leukemia naneviaiineuwusingld morphology uaz

immunophenotype ¥NUAMUAAUNFAYDY chromosome WU chromosomal translocation
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02 ACUTE MYELOID LEUKEMIA
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AUem801y 53 U 91ANSUs1wMImms dmuunndmeanisldan 1 ey feusn
lsanenuia lag 1 1hou ﬂ'aumhqwmmaﬁﬁqwmaﬁu S 9 e q lifidesims ldivmin
an 2 dUnvi Aeuslsemeuia ennsldlaifdu flheduneiuitonuan waslidonoenaallsity
nanuUseity witeshenniu vauldtesas Selsmenua

A339979N"8 body temperature 38.2°C, markedly pale, anicteric, gum hypertrophy
(‘g‘dﬁ 2.1) with bleeding, no superficial lymphadenopathy, normal heart sound, no

hepatosplenomegaly, petechiae along both legs

gﬂﬁ 2.1 uans gum hypertrophy v845U78

NANTIATIIMBIUUANS

CBC: Hb 6.9 g/dL, Hct 21.3%, MCV 97.3 fL, WBC 56,900 /cu mm, N 3%, L 19%,
Mo 40%, Eo 1%, blast 379%, Plt 39,000 /cu mm

peripheral blood smear: normochromic normocytic red cell, myeloblast 40%,
decreased platelet number, no clumping of platelet (gﬂﬁ 2.2(A) - 2.2(0))

bone marrow aspiration: hypercellular marrow (100% cellularity), myeloblast -
90% of nucleated cell, marked decreased megakaryocyte number (E‘U‘ﬁ 2.3(A), 2.3(B))

cytogenetic study: inv(16)(p13; g22) [20 metaphases]

flow cytometry: MPO(+), TdT(-), CD13(+), CD33(+), CD64(+), CD11b(+)

20
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0 3 MYELODYSPLASTIC SYNDROME

fagnegile

FUhevidls 01y 63 T 91TAnAsns smuwwmdseensseumds wiesdne an 1 3
Tag 1 fikusn flemsseumnds wilosdis lifigaidensen Lilneiefviosdeuduben
thwiinund Tunuumdasanuindladinas 6udeann 1-2 Weu suildidemnudr 6 g
omshiAty

f329919n18 markedly pale, not icteric, normal heart sound, no hepatospleno-
megaly

HAN1IATIIMIRIUUANS

CBC: Hb 4.6 ¢/dL, Hct 14.5%, MCV 87 fL, MCH 28.7 pg, MCHC 32.7 pg/dL, WBC
4,400 /cu mm, N 36%, L 45%, E 17%, Plt 547,000 /cu mm, ANC 1,584 /cu mm

peripheral blood smear: normochromic normocytic anemia ('gﬂﬁ 3.1)

LFT: albumin 3.2 ¢/dL, globulin 4.2 g¢/dL, total bilirubin 1.2 mg/dL, direct
bilirubin 0.4 mg/dL, AST 56 U/L, ALT 39 U/L, alkaline phosphatase 195 U/L

creatinine 0.96 mg/dL, eGFR 72.8 mL/min/1.73sgq m

bone marrow aspiration: hypercellular marrow, M : E =4 : 1, increased erythroid
cells with mild megaloblastoid change, unremarkable myeloid maturation, estimated
blast count - less than 2%, increased megakaryocyte with dysplastic change (g‘dﬁ 3.2)

bone marrow biopsy: hypercellular trilineage marrow, moderately increased
megakaryocyte with frequent hypolobated form

bone marrow cytogenetic study: 46, XX, del(5)(q13; g33)

serum erythropoietin (EPO) level 463 mU/mL (4-24 mU/mL)

g‘iJﬁ 3.1 blood smear ﬁuaq;jﬂwﬁuasmuam normochromic normocytic anemia

48
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04 CHRONIC MYELOID LEUKEMIA

fagnegile

AUemee1y 56 U an¥nd1ve Lidlsausednd annuwnmdimegenissauyuviosls
gelasednean 3 deu ne 3 Weufiuinfionnsdauturiaddmelaseine Lifinduldondeu
1519 lahdeormns Lifivwiinan Sudiedaaizganszunda

$1523379018 not pale, not icteric, normal heart sound, spleen - 3 cm below left
costal margin, no hepatomegaly, no edema, no lymph node enlargement

NANTIATIANNBIURUANS

CBC: Hb 12.0 ¢/dL, Hct 36.2%, MCV 82 fL, WBC 117,000 /cu mm, N 20%, band
form 20%, metamyelocyte 20%, myelocyte 15%, promyelocyte 5%, L 15%, Eo 3%, Ba
2%, Pt 401,000 /cu mm

LFT: albumin 4.2 ¢/dL, globulin 3.1 ¢/dL, total bilirubin 0.6 mg/dL, direct
bilirubin 0.2 mg/dL, AST 35 U/L (normal 0-37 U/L), ALT 30 U/L (normal 0-41 U/L), alkaline
phosphatase 95 U/L (normal 35-110 U/L)

chest film: normal

bone marrow aspiration: hypercellularity 3+, M:E ratio — 20:1, markedly increased
myeloid cells (promyelocyte, myelocyte, metamyelocyte, band form, segmented
neutrophil), myeloblast 3%

bone marrow cytogenetics: present of Philadelphia (Ph) chromosome, t(9;22)

(934;g11)

JUN 4.1 peripheral blood smear wuifiadanu1iwiin myeloid cell lunane  szeziindum

17134 (increased numbers and left-shifted myeloid maturation)

68
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0 5 POLYCYTHEMIA VERA

fagnegile

fthee 91y 79 T flemseoumds wihila Foudsus wdesnaneenussn 1 3
foulsmea fihglineiivssiRidonoonuieaudengasumnnou nasienioogluinasi
Un# uenaNWU facial plethora ag palmar erythema

Tsadszdnd laun anuduladings

'
a

guunIRismassiotusn 10 U idnguan 20

NANTIATIAINIABIURUANS

CBC: Hb 17.6 g/dL, Hct 52.9%, MCV 74.2 fL, WBC 10,480 /cu mm, N 63.7%,
L 18%, Mo 4.9%, Eo 12.7%, Baso 0.7%, Plt 414,000 /cu mm

bone marrow aspiration: cellularity 95-100%, M:E ratio — 10:1, panmyelosis

(trilineage hyperplasia), increased megakaryocyte (pleomorphic megakaryocyte)

(U7 5.1)

3UN 5.1 dnwasglunseanuesiUisuans panmyelosis

88
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0 6 PRIMARY MYELOFIBROSIS

fagnegile

ftheveeny 65 U 013mnwnsns smuuwndsseImsiiuyies Su15un 6 e
Tne 6 Woufrmuuuiuriesusnamelnseine Sulssmuemsiéosaniiosmnduds dnihan

A3999°9N18 moderately pale, not icteric, palpable spleen - 5 cm below left
costal margin, no hepatomegaly

NANTIATIIMRIUUANS

CBC: Hb 8.4 ¢/dL, Hct 26.4%, MCV 83 fL, WBC 9,830 /cu mm, N 75%, L. 16%, NRBC
1 cell/100 WBC, Plt 200,000 /cu mm

blood smear: normochromic red cell, anisocytosis 1+, poikilocytosis 2+, tear
drop cell- numerous, NRBC-few, polychromasia-few, PMN predominate, promyelocyte
and myelocyte-few, giant platelet-few (g‘dﬁ 6.1)

bone marrow aspiration: dry tapping

bone marrow biopsy: hypercellular bone marrow with increased mature myeloid
cells and clusters of atypical megakaryocyte with irregular lobation of nucleus, special
stains for reticulin show diffused and dense reticulin fiber and focal bundle of collagen
consistent with myelofibrosis grade 3

blood JAK 2 V617F mutation: positive

31]17; 6.1 blood smear a3 tear drop cell (gnaA3) hag NRBC

104
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0 7 ESSENTIAL THROMBOCYTHEMIA

fagnegile

Adrevieey 61 U endndisianistiung lsaussddaduiuimnuwasainudu
Tafings muAuldd suoulsmeunadieindadonszan laiffernnsld lideas dwiinund
laiflermsiinund Ufasuse Tsnda Uiasuse iguyvivienuas Uiiasusy innslduasulng
Ufjiasusiflsadenlunsaunsy

f329379N78 not pale, no petechiae, no hepatosplenomegaly

HAN1IATIAINIRBIUYUANS

CBC: Hb 15 g¢/dL, Hct 44%, MCV 85 fL, MCH 29 pg, MCHC 34 pg/dL, WBC
14,700 /cu mm, N 619%, L 28%, Mo 6%, Eo 5%, Plt 1,071,000 /cu mm

BUN 22 mg/dL, Cr 1.84 mg/dL

blood smear: normochromic normocytic red blood cells, no polychromachia,
no schistocyte, WBC - increase, PMN predominate, no blasts, platelet - increase,
no platelet clumping (‘gﬁﬁ 7.1)

bone marrow aspiration: hypercellularity, increased megakaryocyte, M:E
ratio — 3:1, no dysplastic feature, no blasts (g‘dﬁ 7.2)

bone marrow biopsy: 60% cellularity, M:E ratio — 3:1, increased megakaryocyte
(8-10 /LPF) with variable in size and nuclear lobulation

cytogenetic study: 46, XY

blood JAK 2 V617F mutation: positive

U7 7.1 peripheral blood smear wansd uIuTaRNaAGoATIIININTY
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08 ACUTE LYMPHOBLASTIC LEUKEMIA (ADULT PATIENTS)

fagnegile

Ademelneeiy 36 ¥ o1dwag umuwnmdiigainislewi o 3 &avi lae 3 dam
fruanilldganainansiiu lowds 1 Tewnnnaueunne ieens tntnan 2 Alandy

M3239319018 performance status (Eastern Cooperative Oncology Group;
ECOQG) - |, moderately pale, not icteric, left cervical lymphadenopathy, 3-5 cm in size,
normal heart sound, decreased breath sound at right lung, no hepatosplenomegaly, no
testicular mass

NANSATIIMeVRIUJURNT

CBC: Hb 9.7 ¢/dL, Hct 30%, MCV 84 fL, WBC 7,400 /cu mm, N 6%, L 68 %, blast
26%, Plt 143,000 /cu mm

peripheral blood smear: presence of blast cells with high nuclear-cytoplasmic

ratio (lymphoblast) (U7l 8.1)

3U% 8.1 5U blood smear wana lymphoblast (high nuclear-cytoplasmic ratio) (gnes)

v
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09 LYMPHOMA

fagnegile

fremeeny 78 U 01dninunsns swuwwdisensgniiuiesdesin 3 ou
Tne 3 ieufiiuan formadesims dhminanas 5 Alansu Lifld Liflvitessnnainansiy

A399919N18 performance status (Fastern Cooperative Oncology Group; ECOG) - |,
moderately pale, not icteric, normal heart sound, palpable ill-defined epigastric mass,
no lymphadenopathy

HAN1IATIAINIRIURUANS

CBC : Hb 9.4 ¢/dL, Hct 29.6%, MCV 81 fL, WBC 7,310 /cu mm, N 54%, L 22%,
Plt 501,000 /cu mm

LFT : albumin 3.6 ¢/dL, slobulin 4.1 ¢/dL, total bilirubin 0.2 me/dL, direct
bilirubin 0 mg/dL, AST 25 U/L (normal 0-37 U/L), ALT 20 U/L (normal 0-41 U/L), alkaline
phosphatase 61 U/L (normal 35-110 U/L)

LDH : 188 U/L (normal 210-425 U/L)

chest film : normal

gastroscopy : infiltrative mass at the whole antrum with ulceration

abdominal CT : circumferential mass involving distal stomach to antrum,
size 7.4 x 7.4 x 7.2 cm, multiple intra-abdominal lymphadenopathy

gastric mass biopsy : diffuse large B cell lymphoma (DLBCL) (gﬁ.h?i 9.1)

bone marrow study : no lymphoma involvement

JUN 9.1 dhwaznanedivenveagaduzSildainnssinye1ms

EU%WEJ: 91 hematoxylin-eosin, YU g1 CD20
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1 0 MULTIPLE MYELOMA

fagnegile

AUeveeny 58 U en3ninunins unnuunmdmetyvurudieinainnisauun 1 Ju
fthefiennstiandsndeuntind 3 Wou Uinminnaneduia enmstandiusnniudos 1
senUiniinantueduuinamelasaidestns Jesrfuussmues fensseunde
ke fauiindi@nas dminan 10 Alansu WiTlY dunerinviosnanniu nevdiennisuan
wavsoundeiduinnaugniilm duas uwwudedn Janlsmeuia

71399319018 WU cachectic, left arm deformity, mildly pale, not icteric, no edema,
no petechiae, no ecchymoses, normal heart and lung, no lymphadenopathy, liver and
spleen - not palpable

NANTSATIINRIUJURNS

CBC : Hb 8.0 ¢/dL, Hct 24.0%, MCV 81 fL, WBC 7,310 /cu mm, N 63%, L 35%,
Plt 231,000 /cu mm

LFT : albumin 2.6 ¢/dL, globulin 6.0 g¢/dL, total bilirubin 0.4 me/dL, direct
bilirubin 0.2 mg/dL, AST 21 U/L (normal 0-37 U/L), ALT 18 U/L (normal 0-41 U/L), alkaline
phosphatase 107 U/L (normal 35-110 U/L)

BUN : 15.0 mg/dL, creatinine: 2.5 mg/dL, eGFR: 22.8 mL/min

calcium : 13.7 mg/dL

LDH : 260 U/L (normal 210-425 U/L)

bone survey x-ray : multiple osteolytic lesion, pathological fracture of left
humerus, compression fracture at T7-T10 and L1 vertebra (gﬂ‘ﬁl 10.1-10.3)

MRI spine : multiple collapsed spine at T7-T10 and L1 vertebra, multiple
enhancing osseous lesions scattering throughout the visualized spine, calvarium, clivus,
bilateral ribs, and pelvis, posterior bulging and associated soft tissue masses causing mild
cord compression at T10 without obvious compressive myelopathy

bone marrow study : slightly hypercellular marrow with increased plasma cell
and plasmablast (60%) (gﬂﬁ 10.4)

serum protein electrophoresis: monoclonal spike at gamma zone (g‘dﬁ 10.5)

serum [ -microglobulin: 5.12 mg/L (0.81-2.19 me/L)
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1 1 CHRONIC LYMPHOCYTIC LEUKEMIA

fagnegile

Atemglngey 73 ¥ ondnihsunisiungy snnuwnmdimedyymuansindeany
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7329379N18 performance status (Fastern Cooperative Oncology Group; ECOG) - |,
not pale, not icteric, no cervical lymphadenopathy, normal heart sound, equal breath
sound, no hepatosplenomegaly, no edema

NANTIATIAINRIUHURNS

CBC: Hb 12.7 ¢/dL, Hct 38%, MCV 98 fL, WBC 69,300 /cu mm, N 6%, L 92%, Plt
132,000 /cu mm

peripheral blood smear: normochromic normocytic RBC, increase of small
mature lymphocyte and smudge cell, platelet adequate (E‘U'ﬁl 11.1,11.2)

LFT: albumin 4.4 ¢/dL, globulin 2.7 g¢/dL, total bilirubin 0.5 mg/dL, direct
bilirubin 0.1 mg/dL, AST 22 U/L (normal 0-37 U/L), ALT 19 U/L (normal 0-41 U/L), alkaline
phosphatase 83 U/L (normal 35-105 U/L)

LDH: 120 U/L (normal 100-190 U/L)

flow cytometry: CD5(+), CD19(+), CD20(+), CD23(+), FMCT7(-): compatible with

chronic lymphocytic leukemia (g‘dﬁ 11.3)

;a“l.J‘ﬁ 11.1 21 blood smear LLa@n3
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field)

194



ACUTE
LYMPHOBLASTIC
LEUKEMIA
(PEDIATRIC
PATIENTS)

WEsunn 9999259na




uun

1 2 ACUTE LYMPHOBLASTIC LEUKEMIA (PEDIATRIC PATIENTS)

fagnegile

Alrednelne 01y 4 U 3 Wou mlsamenuiamesin1sdaasun 1 wew lne 1 e
founlsseuna fUaedonnslis q wsedunaindnas wazhiresseudu figadensen
Ui liflennsle e thyn LifvseRlEsugtRmmundeuntind Unfufeused luined
9IMTUUUTEIroN Ufaslsauseiuaglsanieiugnssy

UseRTadu Suasunmnust Sutadundsaninevnzeny 4 T

Sulsymue ATy 3 e Awidednd dnlude v waldfle wu 3 ndev/u

Wawnsunfanunsansglanaesvild Audilies yaduuseloald

f1579319N18 body temperature 38.5 °C, moderately pale, anicteric, bilateral
cervical lymphadenopathy size 1.5 cm, liver 3 cm below right costal margin, liver span
10 cm, spleen 3 cm below left costal margin, generalized petechiae at both lower
extremities, no joint swelling, equal-sized testes, no swelling, no redness

NANIATIAINRIURURNS

CBC: Hb 4.5 g/dL, Hct 15%, WBC 9,600 /cu mm, N 10%, L 90%, Plt 12,000 /cu mm

peripheral blood smear: presence of blast cell, small size, large nucleus, high
nuclear/cytoplasmic ratio, fine nuclear chromatin, scantly blue cytoplasm (gﬂﬁ 12.1)

bone marrow study: packed marrow with lymphoblast > 90% (’E‘Uﬁl 12.2)

bone marrow flow cytometry: lymphoblast > 80% of all nucleated cell; CD10(+),
CD19(+), CD20(+), HLA-DR(+); compatible with precursor B lymphoblastic leukemia

bone marrow cytogenetic study: 46, XY

g‘d‘ﬁ 12.1 u@ns peripheral blood smear
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