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Introduccion

SINDROMES MIELODISPLASICOS

« Hemopoyesis displasica.

 Anemia y otras citopenias.

 Marcada propension a la

transformacion leucémica.

 Incidencia (>70 anos):

> 200 / millén - ano

Eoriy histary Evolution of Classification of Myelodysplastic Syndromes
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Table 1. Classification of Myeloid Neoplasms, According to World Health Organization Criteria.

Acute mycloid leukemia and related neoplasms*
Myelodysplastic syndromes
Refractory cytopenia with unilineage dysplasiaf
Refractory anemia (ring sideroblasts <15% of erythroid precursors)
Refractory neutropenia
Refractory thrombocytopenia

Refractory anemia with ring sideroblasts (dysplasia limited to erythroid lineage and ring sideroblasts 215% of bone
marrow erythroid precursors)

Refractory cytopenia with multilineage dysplasia (regardless of ring sideroblast count)
Refractory anemia with excess of blasts (RAEB)
RAEB-1 (2-4% circulating blasts or 5-9% marrow blasts)
RAEB-2 (5-19% circulating blasts or 10-19% marrow blasts or Auer rods present)
Myelodysplastic syndrome with isolated del(5q)
Myelodysplastic syndrome (unclassifiable)
Myeloproliferative neoplasms::
Myelodysplastic-myeloproliferative neoplasmsf

Molecularly characterized myeloid or lymphoid neoplasms associated with eosinophilia€|
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Introduccion

Hospital Clinic (1997 — 2009): 467 pacientes

Tipo OMS Frecuencia

AR 6 %
ARS 3 %
CRDML 93 %
AREB 20 %
del(5q) 1%
LMMC (n.p.) 17 %

Survival after leukemic transformation

n=82

Edad, mediana (extremos): 74 (16 — 99) afnos
204 / 263 (56%)

Mujeres / varones:

Probability

Probability
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Overall survival from diagnosis
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Anemia

Relevancia clinica:
« = 350% de los pacientes incialmente (Hb < 10 g/dL).
e > 30 % durante la evolucion

« Mala respuesta al tratamiento farmacologico.
— Factores madurativos, andréogenos, ESA, etc.

— Excepcion: lenalidomida en del(5q), azacitidina,...
* Muchos, solo soporte transfusional.

« Afecta a calidad de vida y comorbilidades.

Relevancia logistica:
« 22 causa de transfusidon de hematies en Cataluna.

« = 5% del total ( aprox. 13.000 CH /ano)
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SMD: clasificacidon pronoéstica

International Scoring System for Evaluating Prognosis
in Myelodysplastic Syndromes
By Peter Greenberg, Christopher Cox, Michelle M. LeBzau, Pierre Fenaux, Pierre More!, Guillermo Sanz,

Miguel Sanz, Teresa Vallespi, Tarry Hamblin, David Oscier, Kazuma Ohyashiki, Keisuke Toyama, Carlo Aul,
Ghulam Mufti, and John Bennett

Blood, Vol 89, No 6 (March 15), 1997: pp 2079-2088

Table 3. IPSS for MDS: Survival and AML Evolution

Score Value

Prognostic Variable 0 0.5 1.0 1.5 2.0
BM blasts (%) <b 5-10 — 11-20  21-30
Karyotype* Good Intermediate Poor

Cytopenias 0/1 2/3

Scores for risk groups are as follows: Low, 0; INT-1, 0.5-1.0; INT-2,
1.5-2.0; and High, =2.5.

* Good, normal, —Y, del(5q), del(20q); Poor, complex (=3 abnormal-
ities) or chromosome 7 anomalies; Intermediate, other abnormalities.

International MDS Risk Classification
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La dependencia transfusional como factor pronéstico

VOLUME 22 - NUMBER 20 - OCTOBER 20 2005

JOURNAL OF CLINICAL ONCOLOGY ORIGINAL REPORT

Prognostic Factors and Life Expectancy in
Myelodysplastic Syndromes Classified According to
WHO Criteria: A Basis for Clinical Decision Making

Luca Malcovati, Matteo Giovanni Della Porta, Cristiana Pascutio, Rosangela Invernizzi, Marina Bomn,
Erica Travaglino, Francesco Passamonti, Luca Avcaini, Margherita Maffioli, Paolo Bernascorii,

Mario Lazzarinoe, and Mario Cazzola

VOLUME 25 - NUMBER 23 - AUGUST 10 2007

Time-Dependent Prognostic Scoring System for
Predicting Survival and Leukemic Evolution in
Myelodysplastic Syndromes

Luca Malcovati, Ulrich Germing, Andrea Kuendgen, Mattee G. Della Porta, Cristiana Pascutto,
Rosangela Invernizzi, Aristoteles Giagounidis, Barbara Hildebrandt, Paolo Bernmasconi, Sabine Knipp,
Corinna Strupp, Mario Lazzarino, Carle Aul, and Mario Cazzola
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development of secondary iron overload significantly affected
the OS (P < .001), with an HR of 1.36 every 500 ng/mL of
increase in serum ferritin above the threshold. After we added

Tx independiente

e o O
~ @ ®
1
-
I'

2
=]
1

Conclusion:

=
.

o
w

have a median survival of about 50 months. On the basis of
these results, it seems possible to recommend adequate iron

Cumulative Proportion Surviving
o o
M (%41
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- chelation therapy for patients with RA whose transfusion
0 20 40 60 8 100 120 140 burden exceeds 20 to 25 RBC units.
Survival Time (months)
Table 2. WHO Classification-Based Prognostic Scoring System for MDS

Variable 0 1 2 3

WHOQ category RA, RARS, 5g- RCMD, RCMD-RS RAEB-1 RAEB-2
Karyotype* Good Intermediate Poor
Transfusion requirementt No Regular — —

NOTE. Risk groups were as follows: very low (score = 0), low (score = 1), intermediate (score = 2), high (score = 3 to 4), and very high (score = 5 to 6).
Abbreviations: MDS, myelodysplastic syndrome; RA, refractory anemia; RARS, refractory anemia with ringed sideroblasts; 5g—, myelodysplastic syndrome with
isolated del(5g) and marrow blasts less than 5% ; RCMD, refractory cytopenia with multilineage dysplasia; RCMD-RS, refractory cytopenia with multilineage dysplasia
and ringed sideroblasts; RAEB-1, refractory anemia with excess of blasts-1; RAEB-2, refractory anemia with excess of blasts-2.

*Karyotype was as follows: good: normal, Y, del(bg), del(20q); poor: complex (= three abnormalities), chromosome 7 anomalies; and intermediate: other abnormalities.
TRBC transfusion dependency was defined as having at least one RBC transfusion every 8 weeks over a period of 4 months.
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PENSAMIENTO ORTODOXO

Carga transfusional

Dependencia transfusional
(Cantidad de CH transfundidos)

(Definida segun Malcovati)

Hemosiderosis

Carga transfusional

Mayor mortalidad

Hemosiderosis

Quelacion del hierro

Dependencia transfusional
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PENSAMIENTO HETERODOXO

Dependencia transfusional Anemia mas grave

(Definida segun Malcovati) (Transfusion mas frecuente)

Anemia mas grave Hemopoyesis mas afectada

Mayor mortalidad

Hemopoyesis mas afectada

Dependencia transfusional Enfermedad mas grave
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Leukemia Research 33 (2009) 1158-1163
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Myelodysplasia paranoia: Iron as the new radon

David P. Steensma*
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@ 2009 Macmillan Publishers Limited All rights reserved 0887-6924/09 $32.00
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EDITORIAL A TefferfI and RM S‘[onef2

Iron chelation therapy in myelodysplastic syndrome — Cui bono?

unknown clinical benefit. Controlled clinical trials, and not a
litany of consensus statements, are needed to justify such
treatment. Primary outcome measures in such trials must portray
meaningful health outcome rather than a banal effect on
laboratory surrogates of iron overload.
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ESTADO DE LA CUESTION

No hay pruebas de que la hemosiderosis post-transfusional afecte a la
supervivencia de los pacientes con SMD.

- Supervivencia breve, determinada por la enfermedad.

- En la mayoria, no hay evidencia de hemosiderosis (RMN T2*, necropsia, etc.)

- Ferritina sérica mal marcador de hemosiderosis.

No hay evidencia de que la quelacién del hierro influya en la
supervivencia de los pacientes con SMD.

- No hay ensayos clinicos controlados.
- Datos observacionales, retrospectivos y de baja calidad.

Evidencia dificil de conseguir
- Ensayo clinico de quelantes del hierro.
- Estudios epidemiologicos prospectivos de calidad.
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Objetivo

Objetivo: poner a prueba tres hipotesis sobre la relacion causal entre la carga
transfusional acumulada y la supervivencia en los pacientes con SMD.

1.

tcarga transfusional

 Z
tintensidad

lsupervivencia

transfusional

tcarga transfusional

v

A\ 4

tanemia

tafeccion
hemopoyesis

v

lsupervivencia

1

ttiempo desde dx

v

| esperanza de vida

T riesgo acumulado de LA o de

muerte por otra causa

tcarga transfusional

\ 4

lsupervivencia

- Hemosiderosis
- Efecto TRIM, etc.




SMD, transfusion y pronéstico Pacientes y métodos

PACIENTES Y METODOS (i)

« Pacientes: SMD/LMMC no proliferativa y dependencia transfusional.

Efecto: Supervivencia libre de LMA desde la primera transfusion.

Intensidad transfusional:

N° CH en un episodio transfusional x 365

dias desde episodio anterior

Dintel de carga transfusional acumulada: 25 CH (100 CH).

Ajuste por las caracteristicas clinico-hematologicas, edad y tiempo
transcurrido cuando se alcanza el dintel de carga transfusional.
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PACIENTES Y METODOS (ii)

 Modelos de Cox anidados: el impacto prondstico de la
carga transfusional acumulada se ajusta sucesivamente
por la intensidad transfusional y el tiempo hasta 25 CH.

* Hipotesis: si alguna de esas variables anula el significado
pronostico de la carga transfusional y el modelo resultante
presenta mejores parametros de ajuste y especificacion: la
asociacion pronostica no implica causalidad (efecto de
mediacion o confusion).
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CARACTERISTICAS DEL ESTUDIO

Seguimiento
- Periodo:
- Pacientes con SMD:

- Pacientes incluidos:

- Fallecidos:

- Perdidos de control:
- Censados:

- Transf. leucémica:

Transfusion

- Episodios transfus.:

- N° CH transfundidos:

Depend. transfusional

- Desde diagnostico.
- Dentro del 1¢" ano:
- Dentro de 3 anos:

enero 1997 — diciembre 2009

466
191
128 (67%)
8 (4%)
55 (29%)
46 (24%)

5.306
10.684 (1.022 en LAM)

70 (37%)
140 (74%)
171 (90%)

Resultados
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TABLE |. Characteristics of 191 Transfusion-Dependent MDS Patients at
Different Time Points During Their Transfusional History

Cumulative transfusion

burden
At first >25 >100 RBC
transfusion RBC units units
No. of patients (% of total) 191 (100%) 112 (59%) 29 (15%)
Age at that time in 74 (16-99) 75 (18-99) 73 (28-86)
years, median (range)®
Sex (male/female) 97 (51%)/94 63 (56%)/49 17 (59%)/12
WHOQO category
RA/RARS/del(5q) 24 (13%) 14 (12%) 8 (28%)
RCMD/RCMD-RS 91(48%) 53 (47%) 15 (51%)
RAEB-1/RAEB-2 54 (28%) 32 (29%) 6 (21%)
CMML 22 (11%) 13 (12%) 0
Karyotype-based
risk Categoryb
Good/intermediate 141 (85%) 83 (84%) 21 (84%)
Poor 25 (15%) 16 (16%) 4 (16%)
Follow-up from first — 9.4 (1-69) 29 (12-62)

transfusion, median (range) months months
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Resultados

Supervivencia libre de transformacion leucémica (desde 12 transfusion)

Probability

1.0-

0.8~

0.6 -

04-

0.2~

0.0-

23,5 meses

Years

- Survival

95% CI
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Resultados

Caracteristicas de los pacientes con

significado pronéstico

Overall survival

AML-free survival

Covariate HR(95%Cl)  p HR (95% CI)
Male sex 1.8(1.2-27) 0.002  1.7(1.2-2.6)
WHO category* 27(19-37) <0001 28(20-3.9)
Cytogenetics risk groupT 49(29-82) <0.001 52(3.1-8.9)

* Categorization: RA, RAS, isolate del(5g) = 0; RCMD, RCMD-RS=1; RAEB, CMML=2. T Low risk = 0;

intermediate or high risk = 1.

According to WHO category
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0.8
Z 06
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@© S | M
S
i 0.4:
0'2_ | I 1
00 | T T T T T T T T T T T T T T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 10
Years
RA RAS 59- RCMD RAEB,CMML
95% CI 95% CI 95% CI

Probability

Probability

1.0+

0.8

0.6

0.4+

0.2+

0.0+

According to sex

1.0

0.8

0.6

0.4

0.2

0.0+

Years
Women Men
95% CI 95% CI

According to cytogenetics risk group

Years

Low/Intermed High
95% CI 95% ClI
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Carga transfusional acumulada (n° CH)
Periodo libre de transformacion leucémica

400+

Mediana: 30 (4-330) CH

= 25: 112 (59%) pacientes
i = 100: 29 (15%) pacientes

200+

Cumulative RBC units

100+

I I I I I
20% 40% 60% 80% 100%
Fraction of follow-up time from first to last transfusion
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Resultados

Intensidad transfusional (CH equivalentes-ano)
Periodo libre de transformacién leucémica

A

Yearly-equivalent RBC units

Mediana: 32 (0,7 — 746)
90% central: 7,7 - 78

0 20%

40% 60% 80% 100%

Fraction of follow-up time from firstto last transfusion
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Resultados

Intensidad transfusional (CH equivalentes-ano)

Periodo libre de transformacion leucémica

Yearly-equivalent RBC units

Relacion con carga transfusional

800+

Y =233+ 0.08x

e R2=0.02; p=0.04

G600
200+
400+ L
SD['-:
200+ ::l.
100 %

o T T T T T T |-|
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Modelos de regresion anidados (i)

Model A AIC: 842 Log-likelihood: -417
Covariate HR 95% Cl p
Male sex 1.6 1.1-24 0.011
WHO type 2.5 1.8-3.5 < 0.001
Poor prognosis karyotype 3.4 20-59 < 0.001
Transfusion burden = 25 RBC units 2.7 1.7-43 < 0.001
Model B AIC: 824 Log-likelihood: -407
Covariate HR 95% CI p
Male sex 1.6 1.1-24 0.02
WHO type 3.1 22-44 < 0.001
Poor prognosis karyotype 3.7 21-65 <0001 | LR test: BvsA
Transfusion burden = 25 RBC units 23 14-37 <0001 | X?=20;
Time from 1% transfusion > 9 months 10.8 25-46 0.001 p < 0,0001
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Modelos de regresiéon anidados (ii)

Model C AIC: 831 Log-likelihood: 410

Covariate HR 95% ClI p
Male sex 1.4 0.9-21 0.10
WHO type 26 1.8-3.6 < 0.001
Poor prognosis karyotype 2.5 1.4-45 0.001 LR test: C vs A
Transfusion burden = 25 RBC units 15 0.8-26 0.17 Xz = 12;
Transfusion intensity 14 1.2-17 < 0.001 p =0,0004
Model D AlIC: 819 Log-likelihood: 403

Covariate HR 95% CI p
Male sex 14 0.9-21 0.08
WHO type 29 21-42 < 0.001
Poor prognosis karyotype 29 1.6-52 < 0.001
Transfusion burden 2 25 RBC units 15 0.8-26 0.20 55_1328; DvsA
Time from 1* transfusion = 9 months 8.4 1.9-36 0.004 - ’

o p <0,0001

Transfusion intensity 1.3 1.1-1.5 0.008
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Resultados

MODELO MULTI-ESTADO (i)
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MODELO MULTI-ESTADO (ii)

Variables que “gobiernan” la transicion entre estados:

From 1% transfusion to From cumulative burden = 25 RBC units to
AML or death 2 25 RB units AML or death 2 100 RBC units
Covariate HR (95% CI) p HR (95% ClI) P HR (95% CI) p HR (95% CI) p
Male sex 1.1(06-19) 013 1.0(07-15) 09 19(1.04-36) 004 27(1.01-73) 0.05
WHO category” 28(16-51) <0001 1.1(08-15) 04 21(1.3-36) 0004 06(0.3-14) 0.23
High risk karyotype T 36(1.5-87) 0.005 24(1.3-45) 0.005 29(14-6.2) 0.005 44(09-22) 007
Transfusion intensity 1.5(1.1-2.1) 0.026

* Categorization: RA, RAS, isolate del{5q) = 0; RCMD, RCMD-R5=1; RAEB, CMML=2_ 1 High risk=1. low or intermediate = 0.
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Objetivo

Objetivo: poner a prueba tres hipotesis sobre la relacion causal entre la carga

transfusional acumulada y la supervivencia en los pacientes con SMD.

carga transfusional

3
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lsupervivencia
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transfusional
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CONCLUSIONES

En los pacientes con SMD:

« La asociacion entre carga transfusional y prondstico NO
implica una relacion causal; esta mediada/confundida por la
intensidad transfusional y el tiempo transcurrido desde el
Inicio del soporte transfusional cronico.

* La intensidad transfusional es la variable que explica el
efecto pronostico de la dependencia transfusional.

« La transfusion actua como un mero marcador de gravedad
de la enfermedad y carece de valor prondstico intrinseco.
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