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Table 1 Characteristics of studied MDS patients. Number expressed as mean (range)

Findings Low risk (n = 22) High risk (n = 3)
Age (yrs) 71 (48-91) 57 (43-78)
Hb (g/dL) 9.6 (5.5-11.9) 8.6 (5.4-11.5)
Serum erythropoietin (mU/mL) 24.7 (4.3-72) 137.7 (13.1-200)

Serum ferritin (ng/mL)
Karyotype:
Normal (46XX or 46XY)

Abnormal

664 (131.4-2833)

21 cases
1 case of del (5), del (13)

892.1 (192.3-1282)

2 cases
1 case of del (13)
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Table 2 Outcome of low-dose erythropoietin treatment
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Findings

Low risk (n=22)

High risk (n=3)

Serum erythropoietin level

Respond to low dose eryth
(Increase Hb level 1.85 g/d
Continue with low dose
Increased dose + G-CSF

(range) 4.3-72 mU/mL
ropoietin 18/22 (82%)
L in 4 wk)

11/18 (61%)
7/18 (39%)

> 200 mU/mL in 2 cases

and 8.6 mU/mL in one case
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Figure 1 Overall survival of 18 responders to low-dose erythropoietin. A. Eleven patients who did not require an

increase in erythropoietin dose. B. Seven patients who subsequently need an increase in erythropoietin dose.

Lﬁ@lﬁ@@“ﬁﬂ’) (G—CSF) 3533\1(;7/’38 ‘538&’3613@@%‘3@1?5‘1/1’5?@ 3

9147 I@Hﬁ median survival time Whiy 7 U ﬁéﬂ’m
A Aa G @ A A An A

1 Y IFUFIOINNNLLIINALRDAYI NITULINTATIGN 69

a Aa v A o |
21128 ‘55&]&’361‘5@@“6’3@&%@@]EJ@QWNLE?EIW]WI@]QUH‘%@W]@

Sanlowaedfuanasuasfidaainenae 4 G-CSF 9
liflemauanenarivaeheltieddaumeedia Figure 1, p =

| Uy ;dl ] ana Aana Yo
0.66) &l 4 e ainavauasdinlonauddn o5y
mysnmlaams WaaLaenTuman

nsmslafioinenuazzensasuimalaio 07 24 20fuf 3 nIngnAN-Taene 2567



280 AN FIUANING Lavany

vy A N P
henguanaegmilmeAlsiudsadinlonee-
Biush (8.6 Aadufiada aa) Seldsumssnndnedinle-
NOUBAUINATINLNFOLNUEIRNN TLULIMTAATIN 78
A a Aa [ [ A ! a a %
LA LAUELTIFNNNLNEINIRAY1 SIUDNFITILNTYL
Fdamlonwesdfugesnnnd 200 fadefiade xa. Teusn
& hypomethylating agent 573650071 14 LHiau Mefigos
Yo 1 Aaa tﬁl A
vLGTi‘LlﬂﬁU@ﬂma\l“}mii’,@uﬂ AM9500% 16 10w (Table 2)

331504

FvlowaeSfuduemsimaune Dutloymwneiia
?Jaqswummsmqﬂuﬂsmﬂiw919 finmdinnRasoneu
‘I v v 6 @ Aa A o - . \20
ARIANAANYILTUAUMNTIGNLIL (cost-utility analysis)

1 % % aa aa FZ [~3 tﬁl Yo
WU?Wﬂﬁiﬂmm&JmaiVﬂﬁwaHBGMEL%QHQEJI‘SQN;ELNM@W
easniafssesuglnlnaduyhiu 9-10 nSNeleFaes
. 2o da S T
Humadisensnsniiduselonilisnn WenBaudeutums
Thaan masnmmeendsvlowaedduawadieane e

T mem A & oM A
LLazmmiﬂ%ﬂmmﬂmpﬂmﬂunﬂﬁﬂgumwmu Solsiaed
miﬁﬂmmﬂ%ma‘%ﬂﬁwaaﬁ@mmm‘iﬂmgﬂm MDS 1119
miﬁﬂmﬁlﬂ%ﬁmmmﬂﬁLLﬁ(ﬂﬂﬁL‘ﬁm‘W&;\I’jﬂ’m MDS fiena
LﬁmGhﬁ'mslmmmauaumﬁ@iamﬁﬂm6%aﬁ%ﬂmaaﬁ@u
211061 4,000-10,000 gilastadilond wihdihoinenedos
MWDV DN LD FLANTUR N

madnmiwuEosay 82 989Kty MDS ngaad
4 la oo A A E oo . v
FeendszeululnadwismyhiurEasnnnm 1 niuse
WFAGT Ml 4 §UeT wariiseansasdinsnniouas
50 Lﬂ%auLﬁauvlé“ﬁUﬂwsﬁﬂmmama;N Group Francophone
des Myelodysplsies (GFM)* mﬁmﬁﬂmr};ﬂw MDS 714
MRS lowe LR fusfiauaaiviaiénamne
anag 60,000 gilesiada i wunitheSawas 62 faedu
SllnadwRngwyhiuvEasnnnn 1 niudaedansmeln
12 dUa9 Lazdlaensaarian b Usauay 64

dihe MDS Aifiszudsudamlonesdiufinauauns
famasnneesanlonaedfuanae e s1anTn
wRsufufunansinmaenga Eastern Cooperative
Oncology Group (ECOG)°  imesnusilefiflssiuasn
Banlowaeafiusint 200 fadgfiasio wa aeuauasdaMs
(% v aa ana v va [ 2 ‘iltzl
Sheneneendanlonesdiv (3aeay 45) Vl,mmmmsmm
FEHEImlanesdiuge (> 200 fadgfiase a.) finay
duasson s ncheedamlonedfuilesianay 5 fihef
|sumssnmdneendivlswasdiu 1,500 efia/an /A (63,000

A 0w €8 ey % o v, A A
efindodiond Tudihentmiin 60 nn) wihaslaommiin
A A 5 AaAa tzi [ [ =1 A
nausidansastiauassresmfinmeunusaladane
Tlfnifhenguan” Wwdeafumsdinmluiiae MDS 7
a v Av aa aa o‘ :il a aAc |
SaeiasnaamlonosAfusisemedmanmauauassionts
o v Aaa aa A Iy 6, A A
Snwidnedinlowerdfu (80,000 iiastodians) Andrihe
NRNEU® usnaendinloweuddud [Elumenushe genh
Maeinenit 6-16 ih

masnsndneendinlowaedfunnesh dumssnmiiduu-
UstAnSMWgs (cost-effectiveness) Uszmiinenldans uaz
saseiasnachedsfuludihe MDS nguemadesel
Usunelneuastssmeue Alndnennsiia madnwit
AY o v :ﬂl 3 7 3 =) R o
fdodiadiosmndnnudihetos nadnmlugihed
annaulwawnemaziiuseloisordihenefidu MDS S

aqu
masnmeneendinloneedfiumnes syansnmg
Tudfihe MDS nguemaEesamlig suiuFsEImlowen-
an AlG e oo A9 v
sdufishdutiaduddnfivh aeuauasdamssnmnmeen
BanlowaeAfiuanesh

LaNa1581984

1. Pfeilstocker M, Karlic H, Nosslinger T, Sperr W, Stauder R,
Krieger O, et al. Myelodysplastic syndromes, aging, and age:
correlations, common mechanisms, and clinical implications. Leuk
Lymphoma 2007;48:1900-9.

2. Michels SD, McKenna RW, Arthur DC, Brunning RD. Therapy-
related acute myeloid leukemia and myelodysplastic syndrome: a
clinical and morphologic study of 65 cases. Blood 1985,65:1364-72.

3. Kantarjian HM, Keating MJ, Walters RS, Smith TL, Cork A,
McCredie KB, et al. Therapy-related leukemia and myelodysplastic
syndrome: clinical, cytogenetic, and prognostic features. J Clin
Oncol 1986;4:1748-57.

4. Chen YH, Su WL, Liou SH. Benzene-induced myelodysplastic
syndrome. J Am Board Fam Pract 2001;14:71-4.

5. Aul C, Gattermann N, Schneider W. Epidemiological and etiological
aspects of myelodysplastic syndromes. Leuk Lymphoma 1995;16:247-
62.

6. Bennett JM, Catovsky D, Daniel MT, Flandrin G, Galton DA, Gralnick
HR, et al. Proposals for the classification of the myelodysplastic
syndromes. Br J Haematol 1982;51:189-99.

7. Vardiman JW, Thiele J, Arber DA, Brunning RD, Borowitz MJ,
Porwit Z, et al. The 2008 revision of the World Health Organization
classification of myeloid neoplasms and acute leukemia: rationale

and important changes. Blood 2009;114:937-51.

J Hematol Transfus Med Vol 24 No. 3 July-September 2014



10.

11.

12.

13.

14.

NReaUEUDIED Erythropoietin 2nas@aIkilag MDS

. Greenberg P, Cox C, LeBeau MM, Fenaux P, Morel P, Sanz G,

et al. International scoring system for evaluating prognosis in

myelodysplastic syndromes. Blood 1997,89:2079-88.

. Jadersten M, Malcovati L, Dybedal I, Della Porta MG, Invernizzi

R, Montgomery SM, et al. Erythropoietin and granulocyte-colony
stimulating factor treatment associated with improved survival
in myelodysplastic syndrome. J Clin Oncol 2008;26:3607-13.
Greenberg PL, Sun Z, Miller KB, Bennett JM, Tallman MS,
Dewald G, et al. Treatment of myelodysplastic syndrome patients
with erythropoietin with or without granulocyte colony-stimulating
factor: results of a prospective randomized phase 3 trial by the Eastern
Cooperative Oncology Group (E1996). Blood 2009;114:2393-400.
List A, Dewald G, Bennett J, Giagounidis A, Raza A, Feldman
E, et al Lenalidomide in the myelodysplastic syndrome with
chromosome bq deletion. N Engl J Med 2006,;355:1456-65.
Fenaux P, Mufti G, Hellstrom-Lindberg E, Santini V, Finelli C,
Giagounidis A, et al. Efficacy of azacitidine compared with that
of conventional care regimens in the treatment of higher-risk
myelodysplastic syndromes: a randomised, open-label phase III
study. Lancet Oncol 2009,10:223-32.

Kantarjian H, Issa JP, Rosenfeld CS, Bennett JM, Albitar M, DiPersio
J, et al. Decitabine improves patient outcomes in myelodysplastic
syndromes: results of a phase Il randomized study. Cancer
2006;106:1794.

Mundle S, Lefebyre P, Vekeman F, Duh MS, Rastogi R, Moyo V.
An assessment of erythroid response to epoetin alpha as a single
agent versus in combination with granulocyte- or granulocyte-
macrophage-colony-stimulating factor in myelodysplastic syndromes

using a meta-analysis approach. Cancer 2009;115:706-15.

15.

18.

20.

21.

281

Azzara A, Carulli G, Galimberti S, Barate C, Fazzi R, Cervetti G,
et al. High-dose (40,000 IU twice/week) alpha recombinant
human erythropoietin as single agent in low/intermediate risk
myelodysplastic syndromes: a retrospective investigation on 133
patients treated in a single institution. Am J Hematol 2011,86:

762-7.

. Kikuchi S, Kobune M, Iyama S, Sato T, Murase K, Kawano Y,

et al. Prognostic significance of serum ferritin level at diagnosis

in myelodysplastic syndrome. Int J Hematol 2012,95:5627-34.

. Neukirchen J, Fox F, Kundgen A, Nachtkamp K, Strupp C,

Haas R, et al. Improved survival in MDS patients receiving iron
chelation therapy - a matched pair analysis of 188 patients from
the Dusseldorf MDS registry. Leuk Res 2012;36:1067-70.

Kittiya M, Chuncharunee S, Atichartakarn A, Jootar S, Angchaisuksiri
P, Puavilai T, et al. Characteristics and prognostic factors of
myelodysplastic syndrome patients in Ramathibodi Hospital: A
retrospective study. J Hematol Transfus Med 2011,21:177-86.
Thaweethamcharoen T, Sakulbumrungsil R, Nopmaneejumruslers
C, Vasuvattakul S. Cost-utility analysis of erythropoietin for
anemia treatment in Thai end-stage renal disease patients with
hemodialysis. Value in Health Regional Issues 2014,3:44-9.
Roungrong J, Teerawattananon Y, Chaikledkaew U. Cost-utility
analysis of recombinant human erythropoietin in anemic cancer
patients induced by chemotherapy in Thailand. J Med Assoc
Thai 2008;91 Suppl 2:5119-25.

Park S, Grabar S, Kelaidi C, Beyne-Ravzy O, Picard F, Bardet V,
et al. Predictive factor of response and survival in mylodysplastic
syndrome treated with erythropoietin and G-CSF: the GFM
experience. Blood 2008;111:570-82.

nsmslafioinenuazzensasuimalaio 07 24 20fuf 3 nIngnAN-Taene 2567



282 AN FIUANING Lavany

Response to Low Dose Erythropoietin in Patients with Low-Risk

Myelodysplastic Syndrome

Ladda Sorakhunpipitkul, Apichai Leelasiri and Tanomsri Srichaikul
Department of Medicine, Vichaiyut Hospital Medical Center, Bangkok

Abstract:

Objective: To study the response to low dose erythropoietin (Epo) therapy in Thai MDS patients, and correlate
the response with serum erythropoietin level. Methods: A retrospective study in 25 Thai MDS patients at
Vichaiyut hospital during Jan 1991- May 2013 was conducted. Serum Epo level was determined before the
initiation of Epo therapy. Results: The patients were divided into low risk (n = 22) and high risk (n = 3) groups
according to the International prognostic scoring system (IPSS). Twenty- two low risk cases had low level of
4-72 mU/mL and were initially treated by low dose Epo therapy (4,000-10,000 U/wk). Eighteen out of 22 patients
(82%) responded with rising hemoglobin at an average of 1.85 g/dL in 4 weeks. Eleven responders continued on
low-dose regimen and did not require blood transfusion and had survived 3-12 years with the median survival
time of 10 years. Seven responders later had progressive anemia requiring an increase in dosage of Epo with or
without granulocyte stimulating factor (G-CSF), and survived 3-14 years with the median survival time of 7 years.
The median survival of the two subgroups was not significantly different (p = 0.66). Of 3 high risk patients, 2
had elevated serum Epo (> 200 mU/mL) and survived 14-16 months, while the remaining patient with normal
serum Epo responded to low dose Epo treatment and survived 78 months. Conclusion: Most Thai patients with
low-risk MDS patients had normal or slightly elevated serum erythropoietin and responded very well to low dose
erythropoietin therapy, and might not need standard dose therapy.

Keywords : @ Low risk Thai MDS @ Low dose of erythropoietin therapy @ Low serum level of erythropoietin
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