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Diagnosis and Treatment of Myelodysplastic Syndrome in the Era of Genetic Testing

Junshik Hong

Department of Internal Medicine, Seoul National University College of Medicine, Seoul, Korea

Myelodysplastic syndrome (MDS) is a heterogeneous disorder with diverse prognoses influenced by cytopenias, genetic variants,
and myeloblast proportions in the bone marrow. Accurate prognosis prediction and tailored treatment plans are essential. The
International Prognostic Scoring System-Molecular (IPSS-M), which additionally reflects the impact of MDS-related genetic muta-
tions to the clinical and laboratory information, is anticipated to offer superior prognostic accuracy compared to existing systems like
the Revised International Prognostic Scoring System (IPSS-R). Despite its statistical complexity, its web-based calculation and ease
of discussing results with patients using intuitive data sets provide notable advantages. Progress in MDS treatment, exemplified by
effective anemia correction with an erythropoiesis-maturation agent in SF3B/-mutated cases and efforts to refine poor prognoses in
TP53-mutated cases, reflects the evolving landscape of genetic-based interventions in MDS. Advancements in genetic diagnostic tech-
nology, combined with enhanced knowledge of the bone marrow niche, are anticipated to lead to significant improvement in MDS

treatment outcomes in the future. (Korean J Med 2024;99:11-16)

Keywords: Myelodysplastic syndromes; High-throughput nucleotide sequencing; SF3B1; Genes, p53; International prognostic

scoring system

A =
53 A o] AEZFH(myelodysplastic syndrome, MDS)-2- %
ok 2T, 49, Y, oF, AheiAe Sl ofapd 9l

-

o] 9l B 7 (cytopenia)7} A|LSEHEA 2 U 28
A3 Jefold o B Fe U Wl ] B bl
(myeloblasts) 2] =7}, £+ £ =]

L=
o= SRRt AHiE dE=tHFig

Received: 2024. 1. 3
Revised: 2024. 1. 22
Accepted: 2024. 1. 23

Correspondence to Junshik Hong, M.D.

Department of Internal Medicine, Seoul National University College of Medicine, 101 Dachak-ro, Jongno-gu, Seoul 03080, Korea
Tel: +82-2-2072-3383, Fax: +82-2-762-9662, E-mail: hongjblood@snu.ac.kr

Copyright © 2024 The Korean Association of Internal Medicine

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/3.0/) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


http://crossmark.crossref.org/dialog/?doi=10.3904/kjm.2024.99.1.11&domain=pdf&date_stamp=2024-02-01

— The Korean Journal of Medicine: Vol. 99, No. 1, 2024 —

SIIAE

so] ArE AEE, B8
Bk, MDSE Bo] 4
o thAIR 2B BT 14,
o] olBIALL 710] Beet AR
A<

sl
e

ol

3
a7 3
1 %
ik
S-S IS MDSER= sh9] o] F-0.= Frof QIANE It
A=, 4 ®Blo] ejal Z4 W ZAoMA|aE 9] H]
of whet v ThFEt ol 5 HIck g A ofl$ A5
A Al(Revised International Prognostic Scoring System, IPSS-R)
o et WS BRI 4 A glol S DAY 49
oV & AERE] FUEE very low (VD) $1e] B9 884
o] 2|4k very high (VH) $1812-& 08102 u]$ 2 Zjo]
Ik, o]F wefd ), Bajel SHEE Fetsi o
S} Tef mE AUE AR PHS Aohs
MDS #|&¢] si4lo|ct.

Sk 2 ol % )3 A A|(nterational Prognostic Scoring
System, IPSS) [3]€} PSSR [2]0] of| ¥ 257 7|20 2 AR o]
AN -3 o] SHo|A = A o)) of fuks wkge
T ATk 22y ZAAIH F714E 4 (next generation se-
quencing, NGS)-Z- ©0]-8510] 2= Aol A TRt A1 Hol=
Sk Hof| ZRIS = QA WA, 7 AR o] of e} o 3-0]
Aol izt A5+ Wol o] RolA $Fa[4,5], 2022l =
EAF A o5 A3 A|AIPSS-Molecular, IPSS-M)7} 578511
tH6).

A AARS] St = MDSE| A mof| = o] o] FofF

(A1)

Z]

Aol 454

MH|=A 7|F (Prerequisite Criteria)

:1.3} 2.2 B okEs|of B

)

met fo ru:°¢ ﬁ
a

1=
B>

ofM
%

-
-
2. C}H2 {lof o3t
O] Hi A&
- UUS (A HBH 0|2~ BT
= Ok (0f|: methotrexate, azathioprine,
= H|E}RIB12, gAH 12| S0 9YA A

=
- Tg

87

o

toRe ™

1]
ka}

rig
2 Jjot
o rlo

e P ot

mHo >4
0Z -y N
T F|u
o Jy
— Ol
ot
o
10 ot

}lo

e ogt 0x r@
o]

L
o ox
Lo

=
il
R

0

-

AND

Figure 1. Minimal clinical definition of myelodysplastic syndrome.
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Table 1. Prognostication of myelodysplastic syndrome according to the molecular intermational prognostic scoring system (IPSS-M) [6]

Median overall

Leukemia-free survival,

Acute myeloid leukemia transformation, %

Risk groups Proportion, % .
survival, years years By 1 year By 4 years

Very low 14 10.6 (5.1-17.4) 9.7 (5.0-17.4) 0.0 2.8
Low 33 6.0 (3.0-12.8) 5.9 (2.6-12) 1.7 5.1
Moderately low 11 4.6 (2.0-7.4) 4.5(1.6-6.9) 4.9 11.4
Moderately high 11 2.8 (1.2-5.5) 2.3(0.9-4.7) 9.5 18.9
High 14 1.7 (1.0-3.4) 1.5(0.8-2.8) 14.3 29.2
Very high 17 1.0 (0.5-1.8) 0.76 (0.33-1.50) 28.2 42.8

Values are presented as number (25-75% range).

- 13 -



— EfEtE A A9 A A 1E T A 716 F 2024 —

O FFehal Uoil]. 22 s MEAl BaEE A & &+
(International Consensus Classification, ICC)2] &4=7] £ &
M E o9} Aole] n|H3l xjo]= glot F Oxix} uqo]_g_
EHIRE MDSO| tjet &77F FUsHA A

#1919 MDSE| 7P &3t A= H]QOIE}- /bh%} —/FQJ @7\}

Fo 1 85 o|uje] 7H4 0 WHEAQl AT 4=3lo] Wask
w1 3

8 o= Ao whith ESA= W8S wAshs o 783
A &rolut @3 elytlnopmeHnOl 00 mU/mL ]9kl 7~ AR8
gk 4= 9lem ¢f o] A} {4
717+ Wt 1824709 =, T:}TA ﬂx}— ESAE AMEE =
AU RS F=ti14]. SolA e dAgnes &
AR APFA =27 BEREEA SF3B1 G4 W

o] 7[R =8 2]& MDS Ao A= EMASI luspatercept”}
A1E ixéoﬂ 2 3’—?—10 ‘31{15] | 35Futc} wjs) F=ARSHE luspa-
7] /345 DA A transforming growth
factor-beta (TGF-f3) superfamlly ligand trap© 2 283} ActRIIB
SH3} ol A9} Smad2/3 A5 A Eate] TGE-pol| o3t
2 a A8 ZY(ineffective erythropoiesis) & Zo]< 028 &
g0l opAlolell6). A$IE MDS 4 ke oAt
27 AN 7oA e A E e} SF3BI W)

MDS 2Kl B3| EHolehs HAo] 7|zslo]
GRA7E 15% ool AU SF3BI &AM ol7} Sl=
AHAEEAT} 5% o Fe] ARl A ffeF v 34

e A3YsIA15] 1 A} A 245 T 38%2] 2}
oA 85 ol AL T 58 WOlES YR
13%, p < 0.001) Th42] Bl A oJu] Q= HAT S
a5 Hack o|$- SE3Bl T 7)5o] Askd - TGt
PS3 415 AL a0} GUGE MER7] F7(cell
cycle arrest)@} & HEL 20| 2AH 0] zebrafishS o1&
Tk Aol A S8 = RATH18]. Luspatercept> 3HTg HAl=Eof A
"]t Food and Drug Agency2} Th3telst A1 0]okizolz %) o
SUS dslom, A= oA arelEAE RSy SF3B1 o)
of ol PAglo] 48 oF A9YH MDS B2} Axto] A
W A THs o] BSAS o Sae 34 QAN
(COMMANDS ¢y 3fe] 1 o2 2 F44 5
b A7 EITH19]. SiollA = oF
H] 52 o= Fo S A J5te] A ARGl olst
A= GFoL: vl aRlof digh ok, AlelA] a7t A A
7hL Q= el B 285 o2e S 55 Fel 2=
Aol WA Fagt oAl BT Aoz oo

o =
B
mlm

]_

R 5
(l‘)#tni ol
rf’

1:1;% o,

(e}
og-l )
oot

i)
_IZd

o

sghele op|

TP33 WHo|& IRt A 59 olo7F F4] &2 A2
ZH A Lo, 2T AR A7 F9l TPs3 ’io] MDS
o} AMLo|| Tzt ofalj7t Zloj L qlek. A tellA] TP539]
SHo] efofle 175 FAA| W] 7P53 22 A<(deletion)o|Lt
Oké FEAHA L] 3 o] SLsHA Mo e
Al ko] A% Hebd] TS A= 7H ¢ T ol
g AM4d(copy neutral loss of heterozygosity, CN-LOH) =

TP539] £-81d SK(inactivation)o]| 7|oJsict o] 7|Aoz &=
A MA]| HIE0] TP530| A== biallelic 2-2 double-hit©.

2 HAE = Rl ek o7t 53] FA] etk Aol
o2 £ 32[20] MDS ghEAfof| A &= 2 SRl w] Qle}21]. MDSOﬂ/ﬂ

53 WolS] VARZ 202 2kt 749 4] £4) ek o2
AARRITHE 4 0] Ql=tl[21], ON-LOH HARL o4 63%}011
A QFE 02 o]Fofx]7]= ofF7] wiiZe] P53 o] MDS
Aol A TP53 ¥Wolo] VAFE e = QS-S A|AKSITE
t}oF HOVON-SAKK “1Eo]| 4] AMLT} excess blastsE Ho]=
MDS 3RS tiAte = BEA5E o Lof| A= mono-allelic}
bi-allelic 7P53 Blo] 3k} 71e] 2 AWZEg0] 2jol7} AF UAT,
VAFol w2 o] ol BT 4 o] HEel[22] AML
2 OopA| 27} =2 31913 MDSoj| 4]+ mono-allelic, low VAF2]
P53 lolehe wrt GAR) 23k 71N 4 glekn St
7] ofHth TP53 Wo| TA T4 Ame S5A S%l
A 7P =AR1 fofm, AHo] 7ol tijt olsli7t olAH
A AEL maabAel Azl AdE RAes 7|dEch

N

II_L.

Xt ZAL HEE 0|88t 19/ MDSOIML| Hot Sut

1913 MDS 37t 1= % % g 4= = A A
S ZEthd, A S flste] SERERAIL o]A S Al
=3 & Qo giAlZ =25 OV\ﬂE Hlgo| Fom A
AEZ oA E HEZ WOl o]A1S FYsh= Zlo] AiLE
U23], A3 2=l A EsiAg JHE wel f= e set
4] A7 ¥-g-& E9s] dS5T 4 A= f4 Hol= of

27k e vk IeHs).

IPSS, IPSS-R, IPSS-M2- Z}Z} 471, 57), 6719 1502 93
T BReh), 5% ZERAE o)) Al ofRE Ao
sk arele] el 2% AR agEe 1o
B57 silolm], 1 RelA S0 Tgo2 BRe 7ke

o INT 913942 & IPSSRETH= 717k 3704 9] A9)izat

p

o S

O

- 14 -



- g4, SRR A e BEBAOINEED —

o
)
p

filo
At

i IPSS-Mo] Helah 5= 9)rk. IPSS-Mo| IPSS-RE.
oF AL 7IZM AMLE O] A3 1S Bk & &gtk
= O & [PSS-M A7} FkAte] o)A AA e glo]

| 873 ] ‘:HO}Oq EJ—O}#
A R 31‘:}[10]- E}‘?_ SARA dnk HA| b
IPSS-Mo] 1 {4 HAF AkE REFEE 2|aL9] o5 ol %
TIAof tisiA= o W HS A7F skl Ade
of| A ATk AL QO R ZIFYSE MDS S| 9 2
Z3Kclonal evolution)2] 7}5Alo] =oH24] o]4] A NEH
NGS HALS slfoF & = Qltk dA] = o] 2P EA|E o]4]
[F o] A A 7]Eol| A= IPSS-Mo| MDS ghzto]]
Alo] a1e Alfom AR o] QU] ot

M Bbxje) o8 A oS3k 1o nhE At X
2 AT Syl ek 7129 YA 9 APA Rt 3
7| MDS Bl A WolSe] g MO wad
IPSS-M-& IPSS-R & 7]29] o|& BE 2 gEHT} o] o
o5 el %ol 7RssH & RO AhEm, v FAH
BAAolE E7stn 9 ALIE B8 Res At
Axje} AuE Mz‘g + =

.B_Z]-jq— TP53 Hdo

O R

L Qi NGS7]—

X204 Ak 05k 71 e ehgel Aol ok 2
G Vi ARSI et A B T A

2 a0l Ao et

B4 B FEGHOINFTE AT G714 B,

SF3BI; TP53; =4 ol$ X% AA
CONFLICTS OF INTEREST

No potential conflict of interest relevant to this article was

reported.

FUNDING

None.

AUTHOR CONTRIBUTIONS

JH conceptualized the theme of the current article, reviewed

existing literature, and wrote the manuscript.

10.

11.

- 15 -

ACKNOWLEDGEMENTS

None.

REFERENCES

Khoury JD, Solary E, Abla O, et al. The 5th edition of the World
Health Organization classification of haematolymphoid tu-
mours: myeloid and histiocytic/dendritic neoplasms. Leukemia
2022;36:1703-1719.

Greenberg PL, Tuechler H, Schanz J, et al. Revised interna-
tional prognostic scoring system for myelodysplastic syndromes.
Blood 2012;120:2454-2465.

Greenberg P, Cox C, LeBeau MM, et al. International scoring
system for evaluating prognosis in myelodysplastic syndromes.
Blood 1997;89:2079-2088.

Haferlach T, Nagata Y, Grossmann V, et al. Landscape of genet-
ic lesions in 944 patients with myelodysplastic syndromes.
Leukemia 2014;28:241-247.

Ogawa S. Genetics of MDS. Blood 2019;133:1049-1059.
Bernard E, Tuechler H, Greenberg PL, et al. Molecular in-
ternational prognostic scoring system for myelodysplastic
syndromes. NEJM Evid 2022;1:2200008.

List A, Dewald G, Bennett J, et al. Lenalidomide in the mye-
lodysplastic syndrome with chromosome 5q deletion. N Engl
J Med 2006;355:1456-1465.

Aguirre LE, Al Ali N, Sallman DA, et al. Assessment and vali-
dation of the molecular international prognostic scoring system
for myelodysplastic syndromes. Leukemia 2023;37:1530-1539.
Kewan T, Bahaj W, Durmaz A, et al. Validation of the molec-
ular international prognostic scoring system in patients with
myelodysplastic syndromes. Blood 2023;141:1768-1772.
Sauta E, Robin M, Bersanelli M, et al. Real-world validation
of molecular international prognostic scoring system for mye-
lodysplastic syndromes. J Clin Oncol 2023;41:2827-2842.
Yang T, Jiang B, Luo Y, et al. Comparison of the prognostic
predictive value of molecular international prognostic scor-



12.

13.

14.

15.

16.

17.

18.

— The Korean Journal of Medicine: Vol. 99, No. 1, 2024 —

ing system and revised international prognostic scoring sys-
tem in patients undergoing allogeneic hematopoietic stem
cell transplantation for myelodysplastic neoplasms. Am J
Hematol 2023;98:E391-E394.

Bejar R. How can we incorporate molecular data into the
IPSS? Best Pract Res Clin Haematol 2022;35:101410.
Arber DA, Orazi A, Hasserjian RP, et al. International con-
sensus classification of myeloid neoplasms and acute leuke-
mias: integrating morphologic, clinical, and genomic data.
Blood 2022;140:1200-1228.

Carraway HE, Saygin C. Therapy for lower-risk MDS. Hem-
atology Am Soc Hematol Educ Program 2020;2020:426-433.
Fenaux P, Platzbecker U, Mufti GJ, et al. Luspatercept in pa-
tients with lower-risk myelodysplastic syndromes. N Engl J
Med 2020;382:140-151.

Suragani RN, Cawley SM, Li R, et al. Modified activin re-
ceptor IIB ligand trap mitigates ineffective erythropoiesis
and disease complications in murine B-thalassemia. Blood
2014;123:3864-3872.

Platzbecker U, Gotze KS, Kiewe P, et al. Long-term efficacy
and safety of luspatercept for anemia treatment in patients
with lower-risk myelodysplastic syndromes: the phase II
PACE-MDS study. J Clin Oncol 2022;40:3800-3807.

De La Garza A, Cameron RC, Gupta V, Fraint E, Nik S,
Bowman TV. The splicing factor Sf3b1 regulates erythroid
maturation and proliferation via TGFp signaling in zebrafish.
Blood Adv 2019;3:2093-2104.

19.

20.

21.

22.

23.

24.

25.

- 16 -

Platzbecker U, Della Porta MG, Santini V, et al. Efficacy
and safety of luspatercept versus epoetin alfa in erythropoi-
esis-stimulating agent-naive, transfusion-dependent, lower-
risk myelodysplastic syndromes (COMMANDS): interim
analysis of a phase 3, open-label, randomised controlled trial.
Lancet 2023;402:373-385.

Campo E, Cymbalista F, Ghia P, et al. TP53 aberrations in
chronic lymphocytic leukemia: an overview of the clinical
implications of improved diagnostics. Haematologica 2018;
103:1956-1968.

Bernard E, Nannya Y, Hasserjian RP, et al. Implications of
TP53 allelic state for genome stability, clinical presentation
and outcomes in myelodysplastic syndromes. Nat Med 2020;
26:1549-1556.

Grob T, Al Hinai ASA, Sanders MA, et al. Molecular character-
ization of mutant TP53 acute myeloid leukemia and high-risk
myelodysplastic syndrome. Blood 2022;139:2347-2354.

de Witte T, Bowen D, Robin M, et al. Allogeneic hema-
topoietic stem cell transplantation for MDS and CMML:
recommendations from an international expert panel. Blood
2017;129:1753-1762.

da Silva-Coelho P, Kroeze LI, Yoshida K, et al. Clonal evo-
lution in myelodysplastic syndromes. Nat Commun 2017;8:
15099.

Cogle CR, Saki N, Khodadi E, Li J, Shahjahani M, Azizidoost
S. Bone marrow niche in the myelodysplastic syndromes.
Leuk Res 2015;39:1020-1027.



