UNG DUNG SINH HOC PHAN TU
TRONG BENH LY HUYET HOC

PGS. TS. BS. Phan Thi Xinh
Bd Mén Huyét Hoc
Pai Hoc Y Dworc TP HCM



~ NOIDUNG |

Bat thworng NST va gen trong bénh ly huyét hoc:
> Nhirng roi loan ting sinh tay

> Bach cau cap dong tuy

> Bach cau cap dong lympho

» Lymphoma

> Bach cau man dong lympho (CLL)



[TAM QUAN TRONG CUA SHPT TRONG HUYET HOC ]

TRIEU CHUNG LAM SANG

Ty do, £ sinh thiét tay,
Va dau an te bao

CHAN POAN

Phan tich NST, FISH,
PCR Va DNA sequencing

Bat thwong NST, dot bién gen,...

DANH GIA TIEN LUQNG,
LUA CHON PHAC DO DIEU TR| THICH HOP
VA THEO DOI DIEU TRI



BAT THUONG NST VA GEN TRONG

NH(PNG ROI LOAN TANG SINH TUY
(MYELOPROLIFERATIVE NEOPLASMS: MPN)



Phan Loai MPN Pien Hinh Theo D6t Bien Gen

BCR/ABL(+) v'Bach cau man dong tay (CML)
MPN
BCR/ABL(-) vPahong cau (95~ 97% JAK2V617F)

Tang tiéu cau nguyén phat
(~ 60% JAK2V617F)

Xo tuy nguyén phat
(~ 60% JAK2V617F)



BACH CAU MAN DONG TUY
DIEN HINH CO t(9;22)(q34;q11)



CHUYEN V| NST PHILADELPHIA (Ph)

No.9 No0.22 der(9) der(22)

!}"

Gen BCR

Ph chromosome

Gen BCR/ABL
v
8.5 kb BCR/ABL mRNA

2

P210 BCR/ABL
Hoat tinh

ﬁ
t(9;22)(q34;911)

6.0 kb
Gen ABL
7.0 kb ; Gen 4

P145 ABt

8L/BCR mMRNA tyrosine kinase (+++)

Hoat tinh
tyrosine kinase (-)

9934: @ Gen ABL
Phat hién bing: - Nhiém sic thé dé 22q11: @ Gen BCR

- FISH




t1(9;22)(q34;911)

#OA0 B B o

RIS TRV RIRIEL

#h B% ad a §8
"* .,.' L ‘i” : z v




=

: |- 22011.2 bcr gene locus

THN THEC S N

FISH Str Dung BCR/ABL Probe

| <= 934 abl locus

‘ 22q11 region l

Cent _ N @ ] Telomere
aniremara - n-‘_m- A 2 ' “
o fegon oo o 12345
e ]
- = 300 kb -
BCR probe
9q34 region

Centromere Telomere
ASS gene-56kb £ Imtront & & &

- : 650 kb -

ABL probe



CAC KIEU BAN SAO BCR/ABL TRONG CML

Tel

Cent
i major BCR micro
rmlnor BCR n ﬁ J — B BCR 7]
BCR gen v [H ] bleZITI I?Ib4Hb5|7/L|_|-|iHc3lflc4Hc5H06Hc7l—
(22911) e12---13---|14--- e17---18---19 20----21----22---23
® ®
ABL gen # #
9g34) |
intron 1 # splicing exons
Minor BCR/ABL mRNA @le1]a2] ela2: 198bp
@|et] b2|a2] b2a2: 2Tzt
@BCR/ABL MRNA [ —>
®)|et] b2|b3|a2 | b332.:
- <
@ [et] b1/b2 | b5 EE a2 el19a2

Phat hién dwoc bang ky thuat RT-PCR hodc RQ-PCR
10



BCR/ABL HOAT HOA
CAC CON DUONG TiN HIEU TRONG CML

Ras =
Bat thwong sw két dich cua té bao
< , \\x‘,: J;:teg:in
Uc ché sw chét theo chwong trinh (cbi) T e
i Ral 3
CMEKK >
_ERK_
CINK 5

Té bao ting sinh

2 1997 Curr Choivr Hermanod

(Nguén: Lichman MA., 2006 )



| IMATINIB (’C CHE DAC HIEU BCR/ABL |

~ Substrate

Fhosphate Tyrosine l Tyrosine *
Chronic myelogenous Chronic myelogenous
A leukemia B leukemia

Imatinib Mesylate

(gleevec, glivec):

»Vién: 100 mg

>Liéu: 4 vién/ngay

(Ubng/gd man)

» Theo doi: ngoai tru,
BN khéng phai

nam vién.

Pap rng hoan toan vé DTTB: 87% sau 60 thang (IRIS), 63% sau 24 thang (BV.TMHH)

DPén nay da diéu tri khodng 1000 BN tai BV.TMHH



THEO DOI BDAP NG DPIEU TRI CML

SO lugng té bao ung thu

]—Huyé’t hoc
. ...................... DT t& bao
. 1011 __| CHR (< 1-log) -
01 1010 .3 CCyR (2-log) — RQ-PCR
................................ ._,,.

0,01 10° — MMR (3-log)

-
0,001 108 9
0,0001  yassmsssmssscseeeseensennnens .g ......................................... J

c = 5-log reduction

: BCR-ABL'S £ 0,001%)

Ti 1é BCR-ABL ]
Dx Time

(International scale)

1. Baccarani M, et al. Blood. 2006;108:1809-1820;
2. Radich JP. Blood. 2009;114:3376-3381;

CHR, complete HR; Dx, diagnosis; MMR, major MR.
3. Cross NCP, et al. Blood. 1993;82:1929-1936.



CAC PHUONG PHAP PCR DINH LUONG

Standard PCR gPCR
Binh lwgng san phdm cubi cling

Dinh lwong san phadm trong
trong toan b6 phan rng

lic thwe hién cla phan trng

- 4,000
7 Plateau 3.500 - Target input
1 — - i =10
. A . 107
g . 8 3,000 - ‘g
_ 10°
Y 0754 8 2,500 4 = 10* /
& 7 4 2 m 10 -
s _ 4 10
e _ § 2,000 o /
T 0.5 = 1.500 - m NTC £
2 7 g-’ /
- — = 1 A
%: ] © 000 Baseline fluorescence
= 0.25— e s00q! [
7 \. 0 <€—Fluorescence
-{ Baseline Exponential threshold
0 LI S L R B * T T T 1 T 1 T T '| T T

10 20 30 20 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Cycle Number Cycle number

ddPCR ﬁ%
*Toan b6 phan rng dwoc tach ra thanh nhirng giot

nho.
*M@i giot sé co6 chira ttr 0 dén 1 copy. v =
*Nhirng giot dwong sé dwoc tinh toan theo phan S =
bb Poisson dé xac dinh sbé lwong copy tuyét dbi S % =
ban dau. _ _
z v = =
TER

CLINICAL LABORATORY
INTERNATIONAL




THEO DOI BAP NG DIEU TRI
BANG KY THUAT RQ-PCR

Két qua xét nghifm: Két qua xét nghigm:
Khong phit hi¢n 10 hop gen major BCR/ABL Phit hign 16 hop gen major BCR/ABL & mire 0,0174% (1S).
Hinh snh: Hinh dnh:
3878-6 2159-12
100 |
90 |
I
= 0 :
— &0 i a
o 50 | <
< ! ﬁ
1
g =
|
5] 0 |
10 | o | : .
Q i r . ¥ e . 24/5/11 | 23/10/15 | 18/10/16 | B/11/17 | 25/6/18 | 24/9/18 | 31/2/19
30/12/13 29/2/ 16 10/4717 3/5/18 15, 19 1 r t 1 1 | 1
| SO/12/33 | 29/2/16 | 10/¥17 | S/5/18 | 15/9/ ——BCR-ABL % IS| 100 0 | 01107 | 0ose: | 01047 | 00232 | 00174
|=+—BCR-ABL % 1S| 100 | o | o | o . 0 : : : : : : :
. ) . . . ) L - Difn gidi:  Duimg khudéch dai gen ABL cia miu bénh nhin: €t = 20 (17=C1=21 ¢6 thé dinh gia MR*)
Dien glal:  Dudmg khuéch dai gen ABL cia mau binh nhin: Ct = 20,9 (17=Ct=2] cd thé dinh giad MR") Pl khuéeh dpi BCR/ABL ciia mdu binh nhin: Ct = 31,8
Duimg kh'—":."-‘" dai ABL cua miu 1-""-;'“&5 duomg: Ct= 15,3 Buémg khudch dgi ABL cia miu chimg dwong: Ct = 15,05
Pudmg kKhuech dpi BCR/ABL cia mau chimg diromg: Ct = 21 Puimg khuéch dgi BCR/ABL ciia miu chimg dwong: Ct = 20,15
Chimg im: Am tinh Chimg im: Am tinh




Digital PCR

Hang triéu phan rng khuéch dai trong nhirng vi hat c6 kich thuwéce
nanoliter, tach biét nhau.

Chi c6 mét hodc khong cé phéan t& khuén mau nao trong mai giot
phan (rng. Sau phan rng, maoi giot dwoc ghi nhan dwong hoac am.
Dinh lwong trwe tiép, dé nhay cao

Preparation Distribution PCR reaction Readout

gDNA, cDNA, RNA, Sample partitioned @ Positive reactions Absolute
plasma into many reactions @ Negative reactions quantification




Digital PCR

Expected
Report Parameters %IS BCR- Range BCR-ABL
Control Type Status ABL/ABL MR Level (%lS) Copies ABL Copies
Mode Of Generation Auto
J——— o QXDx™ BCR-ABL ~0.1%IS  PASS 0.15 2.8 0.032-0.32 66 49800
QXDx™ BCR-ABL ~10%IS  PASS 16 0.80 3.2-31.2 6426 46420
QXDx™ BCR-ABL H-CTRL  PASS 28 0.55 10-50 9133 37250
min ABL copies per sample 10000 QXDx™ BCR-ABL L-CTRL  PASS 0.046 33  0.001-0.1 17 42620
min droplets per well 10000 QXDx™ BCR-ABL Negative  PASS 0 NA 0-0.0007 0 42910
NTC PASS NA NA 0-1 0 0
%IS BCR- BCR-ABL
Sample ID Status ABL/ABL MR Level MR Power Copies ABL Copies Notes
9141-2 PASS 0.12 2.9 4.2 16 14690
2742-6 PASS 0 NA 4.1 0 13350
1883-14 PASS 0.61 2.2 4.2 86 16090
2810-7 PASS 0 NA 4.3 0 21100
3349-9 PASS 0.021 3.7 4.0 2 11110
ABL copies in sample < 10000;1 well(s)
4940-6 FAIL NA NA NA NA NA considered and dropped
ABL copies in sample < 10000;1 well(s)
6628-4 FAIL NA NA NA NA NA considered and dropped
5450-7 PASS 0 NA 4.2 0 15870
7700-4 PASS 0.024 3.6 4.3 4 18640
PASS 0.0099 4.0 4.1 1 11520



Po6t Bien Cia BCR/ABL kinase domain
Khang Imatinib

>100 vi tri va >136 loai dot bién dugc phat hién

1242T

M244V D276G Fssg\g;g'; S417F/Y
K247R T277A F311L/ L3641 1418S/V
L248V E279K T3151 A365V A433T
G250E/R V280A F317L/V//C A366G S438C
Q252R/H V280A/l Y320C L370P E450K/G/A/V
Y253F/H L324Q V371A E453G/K/V/Q
E255K/V E373K E459K/V/G/Q
P-loop PN e—| ————
V379l ‘
M237V E292V/Q ¥sazH A380T M472I
£258D 1293V M343T F382L P480L
wW261L A344V
L273M Lz\?gggL A350V gy FA86S
E275K/Q M351T "387M'$:8L e
E355D/G/A e
Vi tri gdn imatinib R
P-loop: Quai B aa244 - aa255 i . . . ~
A-loop: Quai hoat hda, aa379 — aa398 Phat hién dwoc bang ky thuat
ATP-binding domain: aa - aa giai trinh tw chu6i DNA hoac ASO-PCR

(Nguén: Soverini s, et al. blood 118:1208, 2011)



POT BIEN BCR/ABL TREN BN CML KHANG IM

Bé&nh nhan nam, 39 tudi 7 Imatinib:

Chéan doan CML -400 mg/ngay x 1 thang Chuvén c4
C6 1(9;22)(g34;g11) va -800 mg/ngay x 2 thang uyen cap
BCR/ABL: b3a2 -_— l

Tai phat 3 thang sau ghép tdy, duoc dieu tri
giam bach cau va nang d&, BN tu vong 2 4—[ Di ghép tuy }
thang sau tai phat

/\Nﬁ"' WA /\/\M /\/\/\}\/\ /\

Chudi binh GGC CAG [TAC|GGG [GAG|GTG TAC
thwong 251 252 |253| 254 255|256 257
Gly GIn |Tyr| Gly [(Glu|Val Tyr

| |
. CAC AAG
D(‘:)t bién His Lys

19



LOI PIEM CUA NGS SO VOI
PP GIAI TRINH TU GEN SANGER

> Do nhay cao: c6 thé phat hién
dong dét bien thap khoang 1%

» Phan dinh dwoc dactinh caadong |
doét bién trong trwwdng hop cod 2:;%
nhiéu dét bién trong 1 mau Seas

2= 2= 3= 3
W > >
amoOoOoo >
o000

» Phan tich dinh Iuc_yng dwoc dong
hoc,cﬂa dong dét bien khang
thubc theo thoi gian




Tang lieu imatinib
Recommended if:
F359C, E450K, M351T,

F

Mot recommended if: MZ244h, E3S55G, W3Tol,

T3151, E255YW, W253H, E2Z255K I E355A.,. M3sslL, MZ37I1, F31 1L,
wWZ253F,. E3T3G, L2448, L387F,. Wv299lL, G250A.,
G321E. E2T7T9K, G250E, W3IS53H, T315A, F317%W
D27T6G

Possible benefit if:
F3s59vwW, F317L, Q252H,
L3I87M, EZ27T5K, FA486%,
H396FP, H396R

. 151

Frobably notif:
YW253H., E255VW,
L2248

Not if: T315I1,
F317L, W299L
(or other T315/F317 mutation)

1 1

Diéu tri nilotinib| =—— | Khang matinib | — |Diéu trj dasatinib

Any other mutation; Any other mutation;
no mutation no mutation
Yes if
T315I

. : .. T315I1 Thﬁ,nghiém LS T315I ; ..
Khang nilotinib | —— voi MK.0457 | — Khang dasatinib

Most mutations WZ299al F317L
except T315I F317\

T High dose ; T
Dasatinilb o ) Milotinikb (or
Treatment Imatinib (if MK-0457 try high-dose

not available) imatinib

(Borrow J, West Midlands Regional Genetics Laboratory 2007)



POT BIEN GEN JAK2V617F

v Pa hong cau (95 ~ 97% JAK2V617F)
v Tang tiéu cau nguyén phat (~ 60% JAK2V617F)

v Xo tuy nguyén phat (~ 60% JAK2V617F)



CAU TRUC VA CHUC NANG JAK2 (1)

> JAK2: tyrosine kinase, khong phai thu thé.

» CO vung JH1 (Janus homology domain) va JH2 B
(2 mat). S S
the two faced Roman

God of doorways

Cytokine Pseudokinase
Receptor Domain
Binding

Exon 12
Mutations

VE17F

» JH1 c6 hoat tinh kina§e. JH2 khong c6 hoat tinh kinase
nhwng c6 chirc nang dieu hoa ngwoc JH1.

> JAK?2 rat quan trong cho sw tao hong cau.
23



CAU TRUC VA CHUC NANG JAK2 (2)

> JAK2 luén gan vé&i thu thé
cua erythropoietin (EPOR)

EPO
> Néu EPO gén v&i EPOR, phan EPOR v
trng bat cap cua thu thé xay ra ,

va JAK2 dwoc hoat hoéa.

> Dot bien JAK2V617F (nam trén — By =
JH2) lam mat chwrc nang diéu @5‘2—;} ) BE VS
hoa ngwoc cua JH2 doi véi JH1 b (*’“’ B, e
va gia tang tinh dap ng véi . - ey
EPO. I

e S T~
> Khi c6 dot bién JAK2V617F, - -~ Tang sinh
tin hiéu dwoc truyén di dé I aonononongo ™ Biet héa
sinh hong cau ma khéng can Sinh ung thw
hién dién EPO.

24



KY THUAT PHAT HIEN DOT BIEN JAK2V617F

% Ti lé phat hién JAK2V617F tuy thudc vao ky thuat khac
nhau:
- Giai trinh tw DNA (direct sequencing): Thap hon
- Allele Specific Oligonucleotide-PCR (ASO-PCR): Cao hon
-PCR dinh lvgng

% Tai Viét Nam, str dung ky thuat ASO-PCR:

- Pa hdong cau nguyén phat: 98% (khao sat 51 BN)

Chéan doan PHCNP theo tiéu chudn + cé doét bién JAK2V6E17F: 98%
+ Khoéng c6 JAK2V617F: 59%

- Tang tiéu cau nguyén phat: 59% (khao sat 122 BN)

25



KET QUA KHAO SAT BOT BIEN JAK2V617F

e U

Binh thwong TAT GGA GTA TGT |GTC| TGT GGA GAC GAG
613 614 615 616 |617| 618 619 620 621
Tyr Gly Val Cys|Val|Cys Gly Asp Glu

!

T7C
617
Phe

Dot bien

Giai trinh tw DNA

ASO-PCR

<— Bang wild-type

<— Bang dét bién



POT BIEN GEN TRONG MPN V&I BCR/ABL(-)

Mutation frequency in MPN, % of cases

Gene Exon/mutation Genomic location Protein PV ET MF Blast phase
JAK2 Exon 14; V617F 9p24 JAK2 95-97 60 60 50
JAK2 Exon 12; indels 9p24 JAK2 1-2 Rare Rare nk
MPL Exon 10; S505N, W515K/L/A 1p34 TpoR Rare 3-5 5-10 nk
CBL Exons8and 9 11923 CBL Rare Rare 5-10 nk
SH2B3 Mainly exon 2 12924 LNK 1 3-6 36 10
TET2 Inactivating mutations 4024 TET2 10-20 5 10-20 20
IDH1/2 Mainly IDH1-R132 or IDH2-R140 2q34/15026 IDH1/2 Rare Rare 6 20-36
ASXL1 Inactivating mutations 20q11 ASXL1 25 2-5 1320 20
EZH2 Inactivating mutations 7q36 EZH2 1-3 1 5-10 nk
DNMT3a Inactivating mutations 2p23 DNMT3A 5-10 1-5 5-10 20
IKZF1 Deletions 7p12 lkaros Rare Rare Rare 20

PV: Da hong cau nguyén phat
ET: Tang tiéu cau nguyén phat
MF: Xo tdy nguyén phat

Cross NCP, American Society of Hematology 2011

27



POT BIEN GEN CALR

Da HCNP Tang TCNP Xo tuy NP
15-25% 20-30%

o ¢ &

WAKIELITF B IAKZENTZ HLNE W IAKIWG1TF = MPLWS515 B IAKVELTF = MPLWS1S

o cus [ [T

51-bp Deletion
(type 1 mutation)
. Wildtype : R EEE AED Er : DECEDVPGEAT
5-bp Insertion
F 2 mutat; ] ”””l I|| ||| | ”l "||I|"||||||||||||"|||I|"|"||I” CHLRAE| QOEE wrmmeeemmeeeeeeeene W#EIL\M':FHILMILHMI!'J'Ifl-ﬁHI'ILH-“SPHl’i*'—'b'»‘i'-tir’-'-"—ub"ﬂ'tﬂ

i ¥
ChLRing QDEEURLEEE EEDEXRKEEE EREDARMMAT FHRNEAMAR TREFMEREHS FARFRT L RERCLANGNTER
E |

Wovel C-Terminal Peptide Sequence

Klampfl T, et al. NEJM 2013 Dec 19;369(25):2379-90; Nangalia J, et al. NEJM 2013 2013 Dec 19;369(25):2391-405

28



[ DIEU TR |

Jakavi (INC424, ruxolitinib): trc ché JAK1 va JAK?2,
da dwgc European Commission va FDA
chap nhan cho diéu tri da HC va xo tuy nguyén phat

l

TC> 200.000/pL: liéu khé&i dau 20 mg x 2 lan/ngay

(4 vién 5 mg x 2 lan/ngay)
«TC 100.000/pL - 200.000/uL: liéu khéi dau 15 mg x 2 lan/ngay

(3 vién 5 mg x 2 lan/ngay)
*TC < 100.000/pL: khdng du diéu kién dé nhan vao nghién clru.

Lach nho lai va giam triéu chirng do lach to
trong xo tuy nguyén phat




BAT THUONG NST VA GEN

TRONG BACH CAU CAP DONG TUY
(ACUTE MYELOID LEUKEMIA: AML)



BANG PHAN NHOM NGUY CO THEO BAT THUONG NST

Nhém nguy co’

Tot

Trung binh

XAau

Bat thwong nhiém sac thé
t(8;21)(q22;922)
t(15:17)(q22:912-21)
iInv(16)(p13922)/t(16;16)((p13;922)
Nhiém sac thé do binh thwdng

Y, 48, +11, +13, +21, +22

del(7q), del(9q), del(11q), del(20q),
t(9;11)(p22;923)

Bat thwong 11923, bat thworng NST khac

inv(3)(q21926)/t(3;3)(q21;926), -5, -7,

del(50q)

t(6;9)(p23;0934), 1(6;11)(q27;0923),

t(11;19)(923;p13.1)

Bat thwong Nhiém sac thé phire tap (23)
(American Society of Hematology 2006) 31



Ti LE SONG CON SAU 5 NAM KHI BIEU TRl HOA TRI LIEU

(a)
1007 —_— Good
@ = Standard
= 75— = Poor
L 68%
< - _
?O I 449,
Vo w
tuo1 g
a 18%
2P < 0.00001
0 I I I | |
0 1 2 3 Fal 5
(b)
100
= Favourable
< - Intermediate
s 75 — Adverse
= 2P < 0.00001
© 50
3 349%
> 60 C o5
2 (=8
Al 139%
tuo1 a%
0 | | | | |
0 1 2 3 Fal 5
Years Nguon: Alan K Burnett, School of Medicine,

Cardiff University, Cardiff, UK

_}[ Nhom tién lwong xau phai dwoc diéu tri vai phac do }

hoa tri liéu manh va ghép tay sau khi dat lui bénh hoan toan 32




46,XX,1(8:21)(922:0g22) TRONG AML

ol WD B |

BC M 6 K B

13 14 15 16 17 18

“ ¢ 8

58 8

7z



t(8:21)(q22;g22) TAO RA TO HOP GEN AML1/ETO

No.8 t(8;21)(922;922)

E E No.21

—'  der(21)

Gen ETO der(8)

[ AMLl/ETO}

34



t(8;21)(q22;922) TAO RA TO HOP GEN AML1/ETO

AML1 (21922)
1 2 3 4 5 § Ta b g 3 M___BN_Neg Pos
5’
{ =+ ([ —] /N
+—tel —_— CEM —
breakpoint region
~25 kb
ETO (8922)
1b 111:1 2 3 4 5 § 7 8 9a 8 10 11 395 bp
4 T+ }J#D-EI'[H:I—EI-D'I:I—D—D—D—:I-
—te] ————————F cen—*
breakpoint region
~15 kb
M: Thang chuan
BN: Bénh nhan
1!|2H| 3 ||!| 4 ||!| 5 | 2 !| 3 ||| 4 !| 5 | Neg:Chl"Pngém (nwée)
503! 5|42 75!6 96|3 1057/\275 41I3 6|E|35 74'5 Pos: Chtrng dwong
(KASUMI-1)
AML1 ETO

T6 hop gen AML1/ETO hwéng tir dau tan dén tam trén der(8)



NAYFST T (T1TSpD13)

i | = =4 L= =4 i =9 1 i —_ T 1 F 181 =i =21
—H——+l {1 {1 {1 {HH1 {HHHHHH]I H} il I
- = breakpaaoim recghom el =

— 7 .= K
type

A 4 88 %
B 4 1 case

4 1 case

4 5%

4 5%
F 4 1 case
G 4 1 case
H 4 1 case
' 4 1 case
J 4 1 case

—f e <_
CBFB-A MYH11-B1 MYH11-B2

inv(16) tao ra 10 kiéu ban sao cuia t6 hop gen CBFB/MYH11



46,XY,1(15;17)(q22;921) TRONG AML-M3

B @ oM

&4 23 8% 33 A® 38 83
#h &3 35  #8 &3 ep

s 28 sp ap 98




t(15:17)(g22:921) TAO RA TO HOP GEN PML/RARA

PML (15G22) | H
T2 3 4 56 7 8 o
————0H HH H+—
-+ CEN - “ = —— bl -
berd bcr2  berd
~1.5 kip ~0.3kb ~2 kb
RARA (17921)
1 = l l l 34 S8
D /2 D [I_D 688 bp
4 CEN ' ' tel - (type bcrl)
breakpoint region
~13 kb type bcr2
289 bp
(type bcr3)
berl 3 | 4] 5 | 6 |A 3 | ~55%
12!4 13M35 1479 1737 405 M: Thang chuan
BN: Bénh nhéan
bcr2 3 4 5 | 6T 3 ~5% Neg: Chirng am (nwéc)
| | Pos: Chirng dwong
(NB4)
b Cr 3 3 b R R R R R R R R R R R R R R R R R 3 | ~40%

ML RARA



TIEN BO TRONG DIEU TRI AML-M3

RARA la retinoic acid receptor alpha
Arsenic trioxide (ATO) tac dong vao All-trans retinoic acid (ATRA) tac
phan PML cua t6 hgp gen PML/RARA dong vao dich RARA cua tdé hop gen
lam té bao di vao chu trinh chét tw PML/RARA lam té bao di vao qua
nhién (apoptosis) trinh biét hoa.

~. .

Phac do phoi hop ATRA hoic

ATO vé&i hoa tri liéu chuan

l

» Giam ti l1é tor vong do DIC
» Tang ti lé lui bénh (75% dworc chira lanh bénh)




Diagnosis

1 Relapse

Persistent 1
MRD positivity

0.1

| | e——@—om| rara/abl
i | = = = sensitivity abl

0.01

0.001

Normalized PML-RARA transcript level
(PML-RARA copies/ ABL copies)

0.0001 T v v ™ ™ v - - v - -
"

ceoser caten2 Rt 11102 05202 n2n

E = EE [

S-DAT/S-DAT/MACE/MIDAC
ATRA

ATO

Thé;phymne
Treatment since diagnosis

Hematology 2006;2006:505-516
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BANG PHAN NHOM NGUY CO THEO BOT BIEN GEN

40 — 50% trwdrng hop c6 NST do binh thwérng:

Nhém Bat . oy va
X Bénh canh lam sang
nguy co | thwong '
P - 0
Dbt bién _ 46-62%
NPM1 Nir, blast tuy cao,
CD33+ cao nhwng CD34-
Tét Dot bién o .. A s . .
CEBPA 15- 20% AML vé&i NST do binh thwéong va del(9q)
FLT3-TKD 10-14%
FLT3-ITD 28-34% (Exon 14, 15)
) 5-10% (Exon 5-11)
Xau MLL-PTD Tw ghép c6 thé cai thién tién lwong
Dot bién ~ 10% ,
WT1 Thwéng két hop véi that bai & giai doan tan cong

(American Society of Hematology 2007)



Nghlen ctru trén 550 BN NST do6 binh thwdng, thdi gian theo doi

100
trg_r_lg binh 5 nam o1%  FLT3-ITD(+)/NPM1(-)
e - ITD —ve/ NPM —ve
e 2 = [} e
= H —ememememe ITD +ve/NPM +ve
2 ra " 619 FLT3-ITD(+)/NPM1(+)
= e s T oy
2 o / AT — 7% FLT3-ITD (-)/NPML1 (-)
= J ¥
7 N
! e R R a3  FLT3-ITD(-)/NPM1(+)
S S e
=1 . F5™ = g Pagents Oht:g. Eveg;sp-
=t ITD —ve/ NPM —ve 133 67 63.8
ToeneM e 3% B '
ITD +ve/NPM +ve 123 72 52.6
g ; ; " - 5

Years from remission

100 No. No. Events
: Patients Obs. Exp. ITD —ve/ NPM —ve
= ITD —ve/ NPM —ve 157 103 988 | mesmemeae. ITD —-ve/NPM +ve
e IO ITD —~ve/NPM +ve 201 95 1465 29 | =cmremcmemceme- ITD +ve/NPM —~ve
M D svaNPM rve 138 93 700 el it
- 1"'-.“ e
w bl
=
b 61% FLT3-ITD(-)/NPM1(+)
° 50 4
38% FLT3-ITD (-)/NPM1 (-)
37%  FLT3-ITD(+)/NPM1(+)
25 4
E— % 9%  FLT3-ITD(+)/NPM1(-)
y : - ; . -

Years from diagnosis Gale RE, 2008:111:2776-27844 2



POT BIEN FLT3-ITD TRONG AML

Bé&nh nhan nam, 10 tudi Piéu trj giai doan

Tl]y do: té bao non 35% tAn Cﬁng ~ C A
Chan doan AML-M1 Khong lui benh

Khao sat dot bién FLT3 tr exon 14-exon 20

b et e
Binhtheong GAG TTT GGG AAG GTA CTA GGA TCA GGT GCT TIT GGA AAA GIG ATG AAC

611 612 613 614 615 616 617 618 619 620 621 622 623 624 625 626
Gu Phe Gy Lys Val Leu Gy Ser Gy Aa Phe Gy Lys Val Met Asn

Ditbien  GAG| TAT GAT CTC AMA TGG GAG TTT CCA AGA GAA AAT TTA GAG|TIT GGG
611|399 600 601 602 603 604 605 606 607 608 609 610 611|612 613
Gu Tyr  Asp Leu Lys Tp Gl Phe Pro Ag Glu Asn Leu Glu | Phe Gly

Pét bien p.E611_F612ins13 trén exon 14 cta gen FLT3

—Pp Tién lwvo'ng xau



LICH SU’ PHAT HIEN CAC DOT BIEN GEN TRONG AML

FLT34TD
MLL-PTD
MYST3-CREBBP
NPM1-MLF1
NUP98-HOXA9
PICALM-MLLT10
Wit BCOR
FUS-ERG GATA2
MLL-ELL SFIB1
RUNX1-MECOM SRSF?2
CBFB-MYH11 s oxas
MLL-MLLT3 PTPN11 ZRSR? |GATAZMECOM
MLL-MELTS CEBPA DNMT3A  ASXL2
NF1
DEK-NUP214 FLT3-TKD EZH2 STAGT
MLL-MLLTT NUP98-NSD1 IDH2 |RAD21
KRAS RUNX1-RUNX1T{  [RUNX1 ASXL1 |SMCIA
NRAS PML-RARA KIT CBL |1pH1 SMC3
BCR-ABL P53 MLL-MLLT10 NPM1 TET2  STAG2
1985 | 1990 | 1995 | 2000 | 2005 2010 2015



BANG PHAN NHOM NGUY CO THEO EUROPEAN LEUKEMIA NET

Risk categoryt Genetic abnormality

Favorable «  1(8;21)(q22;q22.1)/ RUNXT::RUNX1TIT,1

inv(16)(p13.1q22) or t(16;16)(p13.1;q22)/ CBFB::MYH111,1
Mutated NPM11,§ without FLT3-ITD
bZIP in-frame mutated CEBPAI|

Intermediate « Mutated NPM1t,§ with FLT3-ITD

Wild-type NPM71 with FLT3-ITD (without adverse-risk genetic lesions)
t(9:11)(p21.3;923.3)/MLLT3::KMT2A1.4

Cytogenetic and/or molecular abnormalities not classified as favorable or adverse

Adverse «  1(6:9)(p23.3;q34.1)/DEK::NUP214
« 1(v;11923.3)/KMT2A-rearranged#
t(9;22)(q34.;q11.2)/BCR::ABL1
t(8;16)(p1.2;p13.3)/KAT6A::CREBBP
inv(3)(q21.3926.2) or 1(3;3)(q21.3;926.2)/ GATA2, MECOM(EVI1)
t(3q26.2;v)/MECOM(EVIT)-rearranged
-5 or del(5q); -7; -17/abn(17p)
« Complex karyotype,*™ monosomal karyotypett
Mutated ASXL1, BCOR, EZH2, RUNX1, SF3B1, SRSF2, STAG2, U2AFI1, and/or ZRSR211
Mutated TP53°

Dohner H., Wei A. H., et al. (2022). "Diagnosis and Management of AML in Adults: 2022 ELN Recommendations from an International Expert Panel". Blood.




THUOC DPIEU TRI AML THEO THO' GIAN

Ivosidenib R/R
Enasidenib &

for R/R 1% line IDH1

Gilteritinib R/R FLT3

Azacitidine
CPX-351 t-AML & (Onureg)

Gemtuzumab Ozogamicin (GO) IDH2
Relapsed/Refractory (R/R) AML with MRC l Maintenance

2000 2010 2017 2018 2020 2022

Midostaurin i
Glasdegib
GO removed for FLT3 mutated IE
_ Venetoclax Newly
AML combined Newly di d diagnosed
e with 743 ewly diagnose Olutasidenib

R/R IDH1

Standard of

Care

Dohner H., Wei A. H., Appelbaum F. R., et al. (2022). "Diagnosis and Management of AML in Adults: 2022 ELN Recommendations from an International Expert Panel". Blood.



CAP NHAT CHAN BDOAN AML

>10% myeloid blasts or blast equivalents in the bone marrow or blood?

Complex karyotype and/or

defini Mutated ASXL1, del(5q)/t(5q)/add(5q),
AML-de Dz No . Mutated TP53 No _ BCOR, EZH2, RUNX1, No -7/del(7q), +8, del(12p)/ No . AML not otherwise
rzcggﬁ';:a?ifgiﬁ'“ > VAF 210% ¥ SF3B1, SRSF2, STAG2, t(12p)/add(12p), i(174), specified
UZ2AF1, and/or ZRSR2 ~17/add(17p)/del(17p),
del(20q), or idic(X)(g13)
10-19% | =20% 10-19% | =20% 10-19% | =20% 10-19% | =220%
blasts |blasts blasts | blasts blasts | blasts blasts | blasts
_ MDS/AML with MDS/AML with
MDS/AML with myelodysplasia-related myelodysplasia-related ?DS{AML n'?f:[ d
mutated TP53 gene mutation cytogenetic abnormality otherwise specifie
v v Y v v
X : AML with
AML with AML with AML with myelodysplasia- AML not

myelodysplasia-related
gene mutation

recurrent genetic

abnormality® otherwise specified

related cytogenetic
abnormality

mutated TP53

Diagnostic qualifiers appended to any of the above diagnoses®

Prior MDS or
MDS/MPN

Therapy-related Germline

predisposition®

Dohner H., Wei A. H., Appelbaum F. R., et al. (2022). "Diagnosis and Management of AML in Adults: 2022 ELN Recommendations from an International Expert Panel". Blood.



POT BIEN KHUYNH HUONG DONG MAM

Ty |& dot bién gen ddong mam gay bénh ung thuw
o tré em woc tinh 1a 8,5% (nghién ctru hon
1000 tré em)

M6t nghién clru gan day cho thay ty 1& dét bién
dong mam co kha nang gay bénh/gay bénh &
ngwdi bénh AML trwdng thanh la 13,6%.

lood. 2022;139(8):1208-1221



POT BIEN KHUYNH HUONG DONG MAM

P | e
Germline ‘hit’ Somatic ‘hit




POT BIEN KHUYNH HUONG DONG MAM

./ Hematopoietic Stem Cell

l

Multipotent Progenitor
ETV6— ALL, MDS and AML

\TP53 — LHALL, tMN

o

Common Lymphoid Common Myeloid
Progenitor Progenitor  CEBPA— AML

ALL<+— PAX5
ALL«—IKZF1

GATA2 — MDS, AML
/ \ / \ RUNX1— MDS, AML

%%

B Lymphocyte T Lymphocyte Neutrophil Monocyte  Platelets




PHAN LOAI POT BIEN DONG MAM THEO WHO

MN with germline predisposition without a preexisting AML with germline CEBPA mutation

disorder or organ dysfunction MN with germline DDX41 mutation

MN with germline RUNXI mutation

MN with germline predisposition and preexisting platelet . . _
MN with germline ANKRD26 mutation

disorder

MN with germline ETV6 mutation

MN with germline GATAZ mutation

MN associated with bone marrow failure syndromes

MN associated with telomere biology disorders

MN with germline predisposition and other rgan

dysfunction Juvenile myelomonocytic leukemia associated with

neurofibromatosis, Noonan syndrome, or Noonan-syndrome-like

disorders

MN associated with Down syndrome

AML: acute myeloid leukemia; MN: myeloid neoplasms.



BAT THUONG NST VA GEN

TRONG BACH CAU CAP DONG LYMPHO
(ACUTE LYMPHOBLASTIC LEUKEMIA: ALL)



Bat Thworng NST Trong ALL

Nhom £ . n R " R
Bat thwong Bénh canh lam sang
nguy co
High hyperdiploidy (51 - 67) Trisomy NST 4, 10 va 17: Tién lwong rat tot
Tién lwong £ -
tt Bat thwong 12p 10% cuia childhood ALL
LU e 25% cua B-precusor ALL
(TEL/AML1) ° P
Hypodiploidy (< 44) Cai thién v&i phac dé diéu tri manh
Tai sap xép KMT2A [t(4;11) Ti 18 thét bai véi didu trj cao
hoac chuyeén vi khac]
t(9;22)(q34;911) (BCR/ABL1) Cai thién vé&i phac do6 hoa tri kém thuéc trc ché TKI
- JAK-STAT (CRLF2r, EPORr, JAK1/2/3r, TYK2r, mutation of
Tién lweng SH2B3, IL7R, JAK1/2/3)
xau

BCR/ABL1-like (ph-like) ALL

- ABL class (rearrangements of ABL1, ABL2, PDGFRA,
PDGFRB, FGFR)
- Cac gen khac: NTRKr, FLT3r, PTK2Br

t(17;19) (TCF3-HLF)

IAMP21

Intrachromosomal amplification of chromosome 21

Bat thwong ctia IKZF1




Bat Thworng NST Trong ALL

GENETIC RISK GROUPS FOR B-ALL

RISK GROUPS GENETICS?®P

* High hyperdiploidy (51-67 chromosomes) » Cryptic t(12;21)(p13;922): ETV6::RUNX1 fusion
Favorable-risk » Double trisomy (DT) of chromosomes 4 and 10 or triple * DUX4r
features trisomy of chromosomes 4, 10, and 17 are among * NUTM1r

trisomies that have the most favorable outcome

Intermediate-risk | * MEF2Dr, ZNF384r, PAX5alt, PAX5 P80R, ETV6::RUNX1-like, t(1;19): TCF3::PBX1

features
* Hypodiploidy (<44 chromosomes)®4 * t(17;19): TCF3::HLF and t(17;18): TCF4::HLF
* KMT2Ar (t[4;11] or others) * Intrachromosomal amplification of chromosome 21
« 1(9;22)(q34;q911.2): BCR::ABL1 (iIAMP21)
* BCR::ABL1-like ALL « Alterations of IKZF1f

Unfavorable-risk

features » JAK-STAT (CRLF2r,® EPORr, JAK1/2/3r, TYKZr,

mutations of SH2B3, IL7R, JAK1/2/3)

» ABL class (rearrangements of ABL1, ABL2, PDGFRA,
PDGFRB, FGFR1)

» Other (NTRKr, FLT3r, LYNr, PTK2Br)

3 There is emerging evidence that several molecular markers not listed here may have an impact
on prognosis. The Panel will review these data and update the table as they become available.

b Emerging evidence suggests new subtypes: ETV6::RUNX1-like, and the other defined genetic
abnormalities: rearrangements of DUX4, MEF2D, ZNF384, and NUTM1; IG::MYC fusion;
PAX5alt; and PAXS5 p.PBOR. Further confirmatory studies are necessary to assess the risk
associated with these alterations.

¢ Alternatively defined as DNA index less than protocol-defined threshold or other clear % Harvey RC, Mullighan CG, Chen IM, et al. Rearrangement of CRLF2 is associated
evidence of hypaodiploid clone: near-haploid (24-31 chromosomes); low-hypodiploid (32-39 with mutation of JAK kinases, alteration of IKZF1, Hispanic/Latino ethnicity, and a poor
chromosomes); or high-hypodiploid (40-43 chromosomes). Low hypodiploid ALL is also often  outcome in pediatric B-progenitor acute lymphoblastic leukemia. Blood 2010;115:5312-
associated with TP53 loss-of-function somatic mutations in which half are observed to be 5321.
germline pathogenic variants associated with Li-Fraumeni syndrome. Holmfeldt L, Wei L, Diaz- f/KZF1 deletions with deletions in CDKNZA, COKN2B (homozygous), PAXS5, or PART
Flores E, et al. The genomic landscape of hypodiploid acute lymphoblastic leukemia. Nat Genet region in the absence of ERG deletion, which are called /IKZF 1plus, as well as those
2013;45:242-252. with concomitant 22q11.22 deletions are especially associated with worse outcomes.

4 There are other results that are not <44 chromosomes that may be equivalent to hypodiploidy ~ However, DUX4 rearrangements with IKZF1 alterations do not confer poor prognosis.
and have the same implications. It is important to distinguish true hyperdiploidy from masked Mullighan CG, Su X, Zhang J, et al. Deletion of IKZF1 and prognosis in acute

hypodiploidy, which results from the doubling of hypodiploid clones. Single nucleotide lymphoblastic leukemia. N Engl J Med 2009;360:470-480; Stanulla M, Dagdan E,
polymorphism (SNP) array or whole genome sequencing to look for loss of heterozygosity Zaliova M, et al. IKZF1plus defines a new minimal residual disease-dependent very-
{LOH) can distinguish true hyperdiploidy from masked hypodiploidy. Carroll AJ, Shago M, poor prognostic profile in pediatric B-cell precursor acute lymphoblastic leukemia. J
Mikhail FM, et al. Masked hypodiploidy: Hypodiploid acute lymphoblastic leukemia (ALL) Clin Oncol 2018;36:1240-1249; Mangum DS, Meyer JA, Mason CC, et al. Association

mimicking hyperdiploid ALL in children: A report from the Children's Oncology Group. Cancer of combined focal 22q11.22 deletion and IKZF1 alterations with outcomes in childhood
Genet 2019,238:62-68. acute lymphoblastic leukemia. JAMA Oncol 2021;7:1521-1528.
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~ Cac réi loan gen trong da béi NST/ALL

> Giadm biéu hién gen ma hoa asparagine synthetase (men téng hop
L-asparagine)

>Tang biéu hién gen SLC19A1 (ma hoa chat van chuyén MTX vao tb)
trén NST 21 == tang tich tu cia MTX polyglutamates trong té bao
(thwdng co 3, 4 NST 21/da bdi)

»>Tang biéu hién cla gen proapoptotic CAS-P8AP2 tai NST 6915
—p & bao blast da bdi cé xu hwéng trai qua qua trinh chét theo
chwong trinh té bao mot cach tw phat kha ro

Giai thich

Van dé nhay v&i hoa tri liéu:
corticosteroids, mercaptopurine, thioguanine,
cytarabine, L-asparaginase (ASP) va methotrexate (MTX)
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t(12;21)(p13;922) TAO RA TO HOP GEN TEL/AML1

a
TEL(12p13) 1 1
1a 2 3 4 6 7 8
— 7/ (] 7/ (] (] L —HH —
<« tel
Breakpoint region cen—
~ 15 kb
AML 1(21q22)
1 ; ‘ o 3 4 5 6 7a 7b 8
/ [/
— 71— ] L J ] 7 1
« tel i " cen—
Breakpoint region
~ 150 kb l
Sa 5 2 3 4 5 |e<
488 1033 503 542 796 853 1058
S4 : 3 4 5 6<
ng <+ RETS
TEL-A

AML1-B :
=P TIEN LUONG TOT



INTRACHROMOSOMAL AMPLIFICATION OF
CHROMOSOME 21 (iIAMP21)

> 2% B-ALL & tré em, hiéem gap & ngwoi I&n

> Tién lwong xau khi diéu tri theo nhom nguy co’ chuan,
cai thién khi dieu tri theo phac do nhom nguy co cao

> Hién dién 2 5 copies ciia RUNX1 (AML1) trén 1 té bao
hodc 2 3 copies trén 1 NST 21 bat thwérng quan sat
trén metaphase FISH

> Str dung k¥ thuat FISH véi probe TEL-AML1 (ETV6-RUNX1)



INTRACHROMOSOMAL AMPLIFICATION OF
CHROMOSOME 21 (iIAMP21)

Té bao binh thwéng Té bao c6 iIAMP21



BAT THUONG NST VA GEN
TRONG LYMPHOMA



BAT THUONG NST CUA NON-HODGKIN LYMPHOMA

> Tang sinh té bao B (chiéem khoang 88%):
- Diffuse large B cell lymphomas (30%)

- Follicular lymphoma (25%)
- Mucosa-associated lymphatic tissue (MALT) lymphoma (7.5%)
- Mantle cell lymphoma (6.0%)

Bat thwérng NST thwéng gap lién quan 14932 (IGH), 3g27 (BCL6),
1113 (BCL1), 189g21.3 (BCL2)

> Tang sinh té bao T (khoang 12% )

Bat thwong NST thwérng gép lién quan 14911.2 (T cell receptor a-
chain: TCRA), 7934 (TCRB), 7p14 (TCRG), 223 (ALK)
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BAT THUONG NST CUA NON-HODGKIN LYMPHOMA

Bat thwérng NST

Non-Hodgkin Lymphoma

t(14;18)(g32;921)
liEn quan gen BCL2

70-90% follicular small cleaved cell

t(3;22)(927;q11.2),
t(3;14)(927;932)
t(2;3)(p12;927)
3027 c6 gen BCL6

40% trwroong hop DLBCLs

10% follicular lymphoma

t(8;14)(q24,932)
liEn quan gen MYC

Small noncleaved cell

va diffuse large B cell (DLBCLS)

t(11;14)(q13;932)

liEn quan gen CCND1

Hau hét cac trwdng hop mantle cell
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BAT THUONG NST CUA NON-HODGKIN LYMPHOMA

WHO Classification of the Mature B-Cell, T-Cell, and NK-Cell Neoplasms (2016) ‘

» Germinal center B-cell type
» Activated B-cell type
« T-celllhistiocyle-rich Targe B-cell ymphoma
« Primary DLBCL of the central nervous system (CNS)
* Primary cutaneous DLBCL, leg type
« EBV-positive DLBCL, NOS
« EBV-positive mucocutaneous ulcer*
=« DLBCL associated with chronic inflammation
* Lymphomatoid granulomatosis
= Primary mediastinal (thymic) large B-cell lymphoma
* Intravascular large B-cell lymphoma
« ALK-positive large B-cell lymphoma
* Plasmablastic lymphoma
* Primary effusion lymphoma
« HHVE&-positive DLBCL, NOS*
= Burkitt lymphoma

= Diffuse large B-cell lymphoma (DLECL), NOS ]

- - e

= High-grade B-cell lymphoma, with MYC and BCLZ and/or BCL6
rearrangements

» High-grade B-cell lymphoma, NOS

« B-cell lymphoma, unclassifiable, with features intermediate between
DLBCL and classical Hodgkin lymphoma

NCCN Guidelines Version 2.2019 |

Phan loai WHO 2016 thi
Double hit lymphoma (DHL)
and triple hit Lymphoma
(THL) dwoc xép vao mot
nhom m¢i: high-grade B-cell
lymphoma vé&i tai sap xép
MYC va BCL2 va/ hoac
BCL6.
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BAT THUONG NST CUA NON-HODGKIN LYMPHOMA

Phan nhém Pic diém

Biéu hién chuyén vi MYC va BCL-2/BCL-6 xac dinh

Double . . _
bang ty 1€ % TB dwong tinh trong nhuém héa moé mién
expressor _
dich (HMMD).
~ Co6ca 2 chuyén vi MYC va BCL-2 hoac BCL-6, chan
Double - hit ]
doan dwa vao FISH hoac cac XN gen thé hé mai.
| | CO ca 3 chuyén vi MYC, BCL-2 va BCL-6, chan doéan
Triple - hit

dwa vao FISH hodc cac XN gen thé hé mai.

Jonathan W. Friedberg. Blood. 2017. Volume 130, number 5
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BAT THUONG NST CUA NON-HODGKIN LYMPHOMA

Tai sap xép gen MYC c¢d6 twong quan VO
murc bieu hién cua protein MYC khong?

> Green va dong nghiép da béo céo trong 205 mau DLBCL:
MYC(+) 2 70% trép HMMD c6 d6 nhay 100% va dd dac hiéu 93%
khi phat hién tai sap xép gen MYC vai ky thuat FISH.

> NC Agarwal va dong nghiép két luan: < 30% cac truong hop cé
bieu hién protein MYC cao trén HMMD ma khong co tai sap xép
gen MYC v¢i ky thuat FISH.

1-Double Hit Lymphoma: From Biology to Therapeutic Implications - Mauricio Burotto
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BAT THUONG NST VA GEN
TRONG BACH CAU MAN DONG LYMPHO



SU TICH TU BOT BIEN TRONG CLL

* BCR signalling
* Microenvironment

CLL
Early stage

del13q14 60%
TP53 2%
SF3B1 4%
NOTCH1 6%
ATM 5%
BIRC3 4%

del13q14 60%

TP53 5%
SF3B1 8%
NOTCH1 12%
ATM 10%
BIRC3 8%

Francesc B. (2019). Nature. 16: 684—701

CLL
Advanced stage

Risk factors

* TP53 aberrations

* NOTCH1 mutations
* [GHV4-39

Risk factors

* TP53 aberrations

* Advanced-stage
disease

1

Ibrutinib
(<2 years)

del13q14 50%
TP53 7%
SF3B1 21%
NOTCH1 10%
ATM 15%
BIRC3 6%

CIT

t

Ibrutinib
(>2 years)

Y

del13q14 >50%
NOTCH1  ~40%
CDKN2A/B ~30%
del9p21  ~30%
MYC ~30%

* Bone marrow
involvement

* Clonally related
MYC gains

TP53 >40%
BIRC3 ~24%
SF3B1 ~17%
ATM ~20%

BTK mutations
PLCG2 mutations
del8p

ITPKB mutations
MYC gains

RS (5-10%)

RS under
ibrutinib (5%)

CLL resistant
to CIT

CLL resistant
to ibrutinib

(15%)
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CAC DAU AN TIEN LUONG VA XET NGHIEM

Method of Detection Prognostic Variable Risk Category
del(17p) Unfavorable
del(11q) Unfavorable
Interphase cytogenetics (FI!':iH)IJ +12 Intermediate
Normal Intermediate

del(13q) (as a sole abnormality)

Favorable

Wild-type: Favorable

CpG-stimulated metaphase
karyotype

(23 unrelated clonal chromosome abnormalities
in more than one cell on karyotype)

TP53
. Mutated: Unfavorable
DNA sequencing® -
IGHY >2% mutation: Favorable
<2% mutation: Unfavorable
ckd

Unfavorable

NCCN
Ver2.2023




KET QUA NST VA FISH CUA BN CLL

NST DO (CpG-stimulated metaphase karyotype) FISH

Két qua xét nghiém: .
43.XYadd(2)(p25).der(3)t(3:22)(q27;q11).add(9)(q34).der(13:22)(q1 | G & f,g Bi &G 58 Del(13q14)
0:q10)t(3:22)(q27:q11),-17.der(20)t(17:20)(q21:p13),-21[10]/43,ide ' D ' :
m,add(4)(p16)[5]/43.idem,der(14)t(14:?)(q32:?)[5]
Dién giai: Dé nghi kiém tra FISH voi probe 3q27 va 86/ ga ‘; ,a-s 48 ?'& a8

U= oiBGar am 3 #»
Hinh anh cong thitc nhiém sic thé o :”l/ « & & o

TH do: 13q14

. 23 | 3{ | gg\ | | ﬁé .- 5§ . TH xanh: 13q34

B8 3% 23 M 83 ux w2
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TH xanh: 17 centromere

&8 ae 648 % a 33 Del7p19
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KET QUA POT BIEN GEN TP53 VA IGHV

€.273G>A
Conflict pTrpnger

Dot bién gen TP53

ConsensusACCGGCGGCCCCTGCACCAGCCCCCTCCTGACCQ[TGTCATCTTCTGTCCCTTCCC

Coverage /

/

48_2023-02~21-16-22-55ACCGGCGGCCCCTGCACCAGCCCCCTCCTGRCCCCTGTCATCTTCTGTCCCTTCCC

.w ll 'l\ I | |
Trace data 'LN\T/\/\' '\J' ‘ ‘ I"’;.Wﬂ'l {MN ) ‘/\/\ﬂw ﬂy“f\)ﬂﬂjﬂ\mgdh{\u\

Wi

l
|13

Tinh trang dot bién IGHV

>CLL-15_VH3L
gegkcattaggtgattcatggatcaatagagatgttgagtgtgagtgaacacgagtgags
gaaacagtggatttgtgtggcagtttctgaccagggtgtetetgtgtttgcaggtgteca
BtBtBABEtECaBCREtERART CTRRRREARETETEBTACEECCRERBERBTCCCtRAg
actctectgtgeagectetggattcacctttgatgattatggeatgagetgggtecgeca
agctccagggaaggEpctpgagtgggtetetggtattaattggaatggtggtageacagy
ttatgcagactctgtgaagggccgattcaccatctccagagacaacgecaagaactccct
gtatctgcaaatgaacagtctgagagecgaggacacggectigtattactgtgcgagage
cgegtattactatgatagtagtggttattaotcogeggeactactactacggtatggacgt
ctggggccasgggaccacggteaccgtetectymaggtaaraaga

Rosult summary: CLL-15 VHIL Productive IGH rearranged sequence (no stop codon and in-frame junction)

V-GENE and allele Homsap IGHV3-20°04 F score = 1440  identity = 100.00% (288/288 nt)

J-GENE and allele Homsan IGHXG"02 F score =243 | identity = 87.30% (55/63 nt)
D-GENE and allele by IMGT/JunctionAnalysis Homsap IGHD3-22°01 F D-REGION is in reading frame 2

FR-IMGT lengths, COR-IMGT lengths and AA JUNCTION | [25.17.38.11] [8.8.23] CARAAYYYDSSGYYQRHYYYGMOVW

JUNCTION iength (in i) and decryption 75 = (10)-1{3}+1(27)-4(8)-6(26) (IVIS(N1S(DIT(N2IS(ST)

NB c6 dot bién
c.273G>A
(p.Trp91Ter) thudc
exon 4

cua gen TP53

NB dwoc xac dinh
thudc nhém
unmutated IGHYV, kiéu
TXS IGHV 3-
20/IGHD3-22/IGHJ6.
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CAU TRUC CUA CAC GEN IG

Gen IgH bao gém nhiéu doan V, D,

J, C.

Gen IgK, IgL gém cac doan V, J, C.

V = variable; D = diversity; J = joining;

C = constant; L =

leader peptide.

The germline organization of the immunoglobulin heavy- and light-chain loci
in the human genome

A light-chain locus (Chromosome 22)
L v L2 v2 L ~30 | N

A, - .

x light-chain locus (Chromosom.e 2)
LV L2 V2 LW3V3 L V.-

Bt =k =k 3 [#-:] ﬂﬂmﬂz-:
Heavy-chain locus (Chromosome 14)

LW L2 V2 L3 W3 I L, Vi~40 ] D,1-25 1,1-6 C.




TAI SAP XEP CUA CAC GEN IG
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BAT THUONG NHOM NGUY CO' CAO TREN BN CLL

Select high-risk genomic features in CLL
presence of mutations in presence of unmutated
del(17p) TP53 del(11q) IGHV
ESMO (2020)" © @) © ©

iwCLL (2018)? © © © ©
NCCN (2023)3 © © © ©

The presence of high-risk genomic features may impact PFS outcomes’2

ESMO: European Society of medical oncology
iwCLL: International Workshop on Chronic Lymphocytic Leukemia
NCCN: National Comprehensive Cancer Network

1. Eichhorst B et al. Ann Oncol. 2020;32(1):23-33.
2. Hallek M et al. Blood. 2018;131(25):2745-2760.
3. aWierda WG et al. J Natl Compr Canc Netw. 2020;18(2):185-217. 76



PIEU TRI CLL THEO BAT THUONG NST VA BOT BIEN GEN

Guideline Dire 2023

Céc yéu to nguy co
chinh dwgrc khuyén nghi
dé Iya chon diéu tril

— Del (17p) va
TP53

— Complex
Karyotype

— Tinh trang
IGHV khong
dét bién

aSFTnpalEmEQIISEh J symptomatisch,
Erkrankung aktive Erkrankung!
alle FEne
del(17p13)/TP53mut
ein
komplexer KaryotypStatus
v
watch & waitz ——— ¢ ¢
[GHY mutiert? IGHY unmutierts
(oinuhzdmeg Acalabrutinib +- Obinutuzumab
Venetoclax ader
Zanubrutinib
oder
oder Ibrutinib +/- Obinutuzumabs

Acalabrutinib +/- Obinutuzumab
oder
Zanubrutinib
oder
Ibrutinib +/- Obinutuzumabé

oder

[brutinib +
Venetoclax

oder

Obinutuzumab +
Venetoclax

oder

Ibrutinib +
Wenetoclax

-

del(17p13)TPa3mut
und / oder
komplexer Karyotyp

3

v

Acalabrutinib
oder
Zanubrutinib
oder

|brutinibs

oder

Obinutuzumab +
Venetoclax

oder

[brutinib +
Venetoclax

gebrechlich
(no go)

BsC3




XET NGHIEM SHPT CAN THUC HIEN TREN BN CLL

Diagnostlc test enera practlce inical tria
Tests to establish the diagnosis
CBC and differential count Always Always
Immunophenotyping of peripheral blood lymphocytes Always Always
Assessment before treatment
History and physical, performance status Always Always
CBC and differential count Always Always
Marrow aspirate and biopsy When clinically indicated (unclear cytopenia) Desirable
Serum chemistry, serum immunoglobulin, and direct Always Always
antiglobulin test
Chest radiograph Always Always
Infectious disease status Always Always
Additional tests before treatment
Molecular cytogenetics (FISH) for del(13g), del(11g), Always Always
del(17p), add(12) in peripheral blood lymphocytes
Conventional karyotyping in peripheral blood NGI* Desirable
lymphocytes (with specific stimulation)
TP53 mutation Always A|wa)r5
IGHV mutational status Always Always
Serum Pz-microglobulin Desirable Always
CT scan of chest, abdomen, and pelvis NGI Desirable
MRI, PET scans NGI NGI
Abdominal ultrasoundt Possible NGI

General practice is defined as the use of accepted treatment options for a CLL patient not enrclled on a dinical trial,

CBC, complete bloed count; MRI, magnetic resonance imaging; NGI, not generally indicated; PET, positron emission tomagraphy.

*Conventional karyotyping in perpheral blood lymphocytes (with specific stimulation) may be useful before therapy, if established methodology is available.

tUsed in some countries to monitor lymphadenopathy and organomegaly.

Cay NST (kich thich lympho B)
Tim dot bién IGHV
Giai trinh tw tim dot bién TP53

FISH véi probe:
11922, 13q14-34, 12p, 17p13

® blood” 21 JUNE 2018 | VOLUME 131, NUMBER 25
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CAC PIEM CAN LUU Y

Nhiém sac thé (NST) Philadelphia, cac kiéu ban sao BCR/ABL va ky thuat
phat hién.

Van dé theo ddi dap (rng diéu tri trong CML

Pic diém dot bién gen BCR/ABL gay khang imatinib, ky thuat phat hién.
Pét bién gen JAK2V617F: gap trong bénh nao? Ky thuat phat hién?
Phan nhom nguy co theo bat thwérng NST va dét bién gen trong bénh
bach cau cap dong tiy (AML): nhém tot va nhém xau

Bat thwong NST, gen trong AML-M3 va tién bo trong dieu tri AML-M3
Dot bién khuynh hwéng dong mam trong AML

Phan nhém nguy co trong bach cau cap dong lympho (ALL)

IAMP21

10. Bat thworng NST trong lymphoma

11. Bat thwong NST va KT phat hién trong bach cau man dong lympho (CLL)



