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 El avance de la medicina moderna se está viendo acelerado por el desarrollo de nuevos 
fármacos y estrategias terapéuticas. Esta aceleración ha sacudido de forma acusada la 
especialidad de Hematología y Hemoterapia, que en los últimos años ha visto como han 
ido cambiando los tratamientos de las hemopatías malignas de forma casi revolucionaria, 
hasta el punto de cuestionar líneas terapéuticas consideradas casi como dogmas hace 
pocos años, como el trasplante de progenitores hematopoyéticos en muchas 
indicaciones.  
Las exigencias formativas que estos cambios han generado han sido bien cubiertas por los 
cauces convencionales, como publicaciones, congresos, reuniones y cursos específicos, 
gracias tanto a las necesidades de los hematólogos como al interés de los grupos 
científicos y compañías farmacéuticas. Sin embargo, ello ha podido generar un cierto 
desinterés hacia el tratamiento quimioterápico convencional, así como un ligero 
desequilibrio en contra de fármacos menos habituales. Este hueco formativo ha sido 
motivo de preocupación en el Comité de Formación de la SEHH, ya que tal vacío puede 
perjudicar la capacitación de los nuevos profesionales, y lo que sería peor, el cuidado de 
los pacientes. Por ello, desde el comité hemos querido impulsar un curso que intente 
cubrir ese vacío, permitiendo revisar los conocimientos sobre quimioterapia convencional 
en hemopatías malignas, junto a una revisión completa de la nueva farmacopea que se ha 
generado en torno a dianas terapéuticas de reciente descubrimiento. Para ello contamos 
con dos coordinadores de talla internacional que han diseñado un excelente programa y 
elegido un grupo de profesores de sobrada capacidad para llevar a cabo el curso, dirigido 
especialmente a nuevos especialistas y residentes en Hematología y Hemoterapia.  

Ramón García Sanz 
 Coordinador del Comité de Formación de la SEHH 
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Definition and Objectives

Conditioning is the preparation of the patient to receive the transplant. It 
includes the drugs and/or radiotherapy that the patient receives before 
the cells infusion
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TBI	
  

12-­‐13	
  Gy	
  
2	
  Gy	
  
8	
  Gy	
  
…..

Drugs	
  

Cyclophosphamide	
  
Busulfan	
  	
  
Melphalan	
  
BCNU	
  

Etoposide	
  
Cytarabine	
  
Cyspla)ne	
  
Fludarabine

Bendamus)ne	
  
Clofarabine	
  
Thiotepa	
  

Clofarabine	
  
Zevalin	
  

Rituximab
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Disease	
  
(Type	
  and	
  
Status)

Pa)ent	
  
Age/

Comorbidi)es

Prior	
  
Therapies

Center	
  
Experience/
Disponibility

BEAM: NHL, HD 
HD Mel: MM 

BuCy: AML, ALL, others 
TBI: ALL, AML 

HD Cy/ATG: Aplasia 
Flu/Bu: Myeloid 

Flu/Mel: Lymphoid 
..... 

CR, Low Risk: RIC 
PR, High Risk: Stand

Age:  
Children 

Young adult 
Old adult 

Comorbidities: 
Sorror: 3 points

Different drugs 
Prior Radiotherapy?

Center protocols 
Radiotherapy 

availability
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Cyclophsphamide
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CD	
  34	
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ATG	
  
CAMPATH
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Myeloablative Conditioning in AML
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Busulfan	
  12.8	
  mg/kg	
  (iv)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  16	
  mg/kg	
  (vo)	
  
(-­‐7	
  to	
  -­‐4)	
  (-­‐5	
  to	
  -­‐2)

Cyclophosphamide120	
  mg/kg	
  
(-­‐3,-­‐2)	
  (-­‐7,-­‐6)

Cyclophosphamide120	
  mg/kg	
  
(-­‐6	
  to	
  -­‐5)

TBI	
  13	
  Gy	
  (-­‐3	
  to	
  -­‐1)

CY-­‐TBI

CY-­‐BU	
  (BU-­‐CY)

BU-­‐FLU

FLUDARABINE	
  150	
  mg/m2

Busulfan	
  (as	
  before)

VS.
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Cy/TBI	
  vs.	
  i.v.	
  BuCy	
  for	
  AML	
  in	
  CR:	
  
TransplantaIon	
  Outcome	
  (n	
  =	
  1659)

i.v.BuCy	
  (n=795)	
  
Engragment:	
  	
  98%	
  	
  
ANC	
  >	
  0.5x109/L	
  –	
  d16	
  

aGVHD^	
  ≥	
  Grade	
  II-­‐IV:	
  	
  20%	
  
	
  	
  	
  	
  	
  	
  >	
  	
  Grade	
  III-­‐IV:	
  6%	
  

cGVHD	
  (2y)	
  38+2%	
  
	
  	
  	
  	
  	
  Limited	
  -­‐	
  111	
  
	
  	
  	
  	
  	
  Extensive	
  -­‐	
  105	
   	
  	
  	
  	
  	
  

VOD^^:	
  5.9%	
  (3-­‐gr	
  III)

Cy/TBI	
  (n=864)	
  
Engragment:	
  99%	
  
ANC	
  >	
  0.5x109/L	
  –	
  d16	
  

aGVHD	
  ≥	
  Grade	
  II-­‐IV:	
  31%	
  
	
  	
  	
  	
  	
  	
  >	
  Grade	
  III-­‐IV:	
  11%	
  

cGVHD	
  (2y)	
  50+2%	
  
	
  	
  	
  	
  	
  	
  Limited	
  –	
  146 
    Extensive	
  -­‐	
  171	
  

VOD:	
  4.7%	
  (5-­‐gr	
  III)

P	
  <0.0001

P	
  =0.003

P	
  <0.0001

^ In multivariable analysis acute and  chronic GVHD were found  to be higher with     
   Cy/TBI: HR-2.63, p<0.0001; and HR 1.24, p=0.002 
   aGVHD more prevalent in older patients; cGVHD more prevalent with PB and F donors to M pts 
^^ VOD was available for 273 pts. transplanted before 2008 

P	
  =0.66

Courtesy of Dr Nagler.
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IV	
  BU-­‐CY CY/TIB P

NON-­‐RELAPSE	
  
MORTALITY	
  (2	
  Y) 12	
  +/-­‐1 15	
  +/-­‐	
  2 0.14

RELAPSE	
  (2	
  Y) 26	
  +/-­‐2 21	
  +/-­‐1 0,012

LEUKEMIA	
  FREE	
  
SURVIVAL	
  (2	
  Y) 61	
  +/-­‐2 64	
  +/-­‐2 0.27

OVERALL	
  SURVIVAL	
  
(2	
  Y) 68	
  +/-­‐2 69	
  +/-­‐2 0.84

Courtesy of Dr Nagler.
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Randomized Trial including AML, ALL
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baseline characteristics that might not be balanced between the BuCy and
BuFlu arms.

RESULTS

Patient Characteristics
The study commenced in November 2005, and patient accrual

was completed in September 2009. A total of 130 adult patients were
enrolled from six Korean institutes. Four patients were eliminated
before randomization; three patients used other regimens, and one
patient had a syngeneic donor. The remaining 126 patients were
randomly assigned to the BuCy arm (n ! 64) or the BuFlu arm (n !
62; Fig 1). All donors were serologically HLA matched with recipients,
and there were 10 HLA mismatches at the allele level (one allele in six
patients, two alleles in three patients, and three alleles in one patient).
The two arms had balanced distributions of demographic and clinical
characteristics, with no significant differences in measured parameters
(Table 1).

Engraftment Data
There were no significant differences between the two arms in

median time to absolute neutrophil count of at least 500/!L (BuCy, 12
days; BuFlu, 12 days; P ! .620) and unsupported platelet counts of at

least 20,000/!L (BuCy, 19 days; BuFlu, 17 days; P ! .308). However,
the median percentage of recipient hematopoietic chimerism at 4
weeks after HCT was significantly greater in the BuFlu arm (BuCy, 0%
[range, 0% to 7%]; BuFlu, 5.5% [range, 0% to 94%]; P " .001). In
addition, complete donor chimerism was achieved at 4 weeks after
HCT in 35 (97.2%) of 36 patients in the BuCy arm and in 16 (44.4%)
of 36 patients in the BuFlu arm (P" .001). A total of five patients in the
BuFlu arm experienced graft failure (primary, n ! 1; secondary, n !
4). We performed assays for hematopoietic chimerism at the time of
graft failure in four patients, and all results indicated mixed chimer-
ism, with recipient cell proportions of 30% to 98% (Appendix Table
A2, online only). The BuCy arm required a greater median number of
RBC and platelet transfusions within 100 days after HCT than the
BuFlu group, although this was not statistically significant (RBCs, 6
units v 4 units, P ! .065; platelets, 132 units v 96 units, P ! .064).

Post-Transplantation Adverse Events
The BuCy and BuFlu arms had similar incidences and severities

of acute and chronic GVHD (Table 2). The incidence of hepatic SOS
was low, and there were no cases of severe SOS in either arm.

We graded the presence of adverse events within 100 days after
HCT by use of CTCAE v3.0. Comparison of the occurrence of grade 3
or higher adverse events (Table 2) indicated that infection and GI
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Fig 2. Survival differences between the busulfan-cyclophosphamide (BuCy) and busulfan-fludarabine (BuFlu) arms. (A) Overall survival; (B) relapse-free survival; (C)
nonrelapse mortality; (D) event-free survival. HCT, hematopoietic cell transplantation.

Randomized Comparison of BuCy and BuFlu

www.jco.org © 2012 by American Society of Clinical Oncology 705
Information downloaded from jco.ascopubs.org and provided by at ASCO on February 18, 2013 from 158.232.242.32

Copyright © 2013 American Society of Clinical Oncology. All rights reserved.

Lee JH, et al, JCO 2013
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Liu H, et al. Journal of hematology and oncology, 2013
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BCNU	
  300	
  mg/m2	
  	
  

(-­‐6)

ETOPOSIDE	
  800	
  mg/m2	
  	
  

(-­‐5	
  to	
  -­‐2)

CYTARABINE	
  800	
  mg/m2	
  	
  

(-­‐5	
  to	
  -­‐2)

MELPHALAN	
  140	
  mg/m2	
  	
  

(-­‐1)

Hodgkin Lymphoma
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BCNU	
  300	
  mg/m2	
  	
  

(-­‐6)

ETOPOSIDE	
  800	
  mg/m2	
  	
  

(-­‐5	
  to	
  -­‐2)

CYTARABINE	
  800	
  mg/m2	
  	
  

(-­‐5	
  to	
  -­‐2)

MELPHALAN	
  140	
  mg/m2	
  	
  

(-­‐1)

BENDAMUSTINE	
  160-­‐200	
  mg/m2	
  	
  

(-­‐7,-­‐6)

THIOTEPA	
  300	
  mg/m2	
  	
  

(-­‐6)
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Chemosensitive

Chemorefractory

Visapi G, et al. Blood 2011.
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relapsed/refractory aggressive lymphoma. It suggests that
the addition of ibritumomab tiuxetan to BEAM high-
dose chemotherapy is safe and possibly more effective in
disease eradication. The 2-year PFS was 59% and 30% in
the Z-BEAM and BEAM arms, respectively (P ¼ .20).
The 2-year OS was 91% and 62%, respectively (P¼ .05).
There was no significant added toxicity with the Z-
BEAM regimen.

There are 3 potential approaches for the use of
radioimmunotherapy in ASCT. The radioconjugate can
be administered in the standard treatment dose combined
with high-dose chemotherapy, as in this study. Krishnan
et al reported the use of Z-BEAM in 60 patients with vari-
ous types of lymphoma.18 The 2-year PFS in the 20
patients with diffuse large B-cell lymphoma was 68%,
compared with 48% in historical controls. In a following
report, they compared 46 patients with aggressive lym-
phoma given Z-BEAM to a matched control cohort given
TBI-based conditioning.19 Z-BEAM had a similar relapse
incidence to TBI with lower toxicity, resulting in
improved survival. The 4-year survival was 81% and
53%, respectively. This regimen was also used safely in
patients with low-grade lymphoma.20

The second approach is to escalate the radioconju-
gate dose beyond the standard dose. Winter et al used an
individualized ibritumomab tiuxetan dose calculated to
deliver a maximum of 15 grays to critical organs.21 The 4-
year PFS in a group of 44 patients, 30% with less than a
partial response to prior chemotherapy, was 43%. This
approach requires accurate dosimetry to calculate a dose
that will not deliver excess radiation to critical organs. The
third approach is to use high doses of the radioconjugate

Figure 1. (Top) Progression-free survival is shown according
to conditioning regimen, standard-dose ibritumomab tiuxetan
combined with high-dose BEAM (Z-BEAM) versus BEAM.
(Middle) Progression-free survival is shown by the number of
poor risk factors (RF) among 1) age "55 years, 2) high-risk
disease (relapse within 12 months of diagnosis and/or sec-
ondary International Prognostic Index >2), and 3) positive
pretransplant positron emission tomography combined with
computerized tomography. (Bottom) Progression-free sur-
vival is shown according to conditioning regimen among
patients with 1 or 2 risk factors.

Figure 2. Overall survival is shown according to conditioning
regimen: standard-dose ibritumomab tiuxetan combined with
high-dose BEAM (Z-BEAM) versus BEAM.

Zevalin and ASCT/Shimoni et al

Cancer October 1, 2012 4711

Shimoni. A, et al. Cancer 2012

rituximab 250 mg/m2 followed by 
ibritumomab tiuxetan 0.4 mCi/kg 
(capped at 32 mCi) on day -14 before

+ BEAM
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Melphalan	
  200	
  mg/m2	
  	
  

(-­‐3,-­‐2)

Melphalan	
  140	
  mg/m2	
  	
  	
  

Busulphan	
  9.6	
  mg/kg	
  
(-­‐5,	
  -­‐3)

Blanes M, et al. BBMT 2013
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ALO-TPH DOSIS ALTAS 
QT/RT 

NO REINFUSIÓN C. 
NEOPLÁSICAS 

EFECTO 
IcL 

RECAÍDA MAYOR 
EN T. SINGÉNICO 

RECAÍDA MAYOR 
EN TPH CON 

DEPLECCIÓN T  

RECAÍDA MENOR 
SI HAY EICH 

EFICACIA  

DE ILD 

Modelos animales 1950’ 

Mathé G. Blood 1965 

Weiden PL. NEJM 1981 

Horowitz M. Blood 1990 

Kolb H. Blood 1990 

Porter DL NEJM 1994 
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¿Qué es un acondicionamiento de 
intensidad reducida (AIR)?

• Acond. no mieloablativo:  
– recuperación hematopoyética autóloga en < 28 días. Quimerismo 

mixto al prendimiento 

• Acond. mieloablativo:  
– requiere TPH para recuperación hematopoyética. Quimerismo 

completo al prendimiento 

• Acond. de intensidad reducida:  
– mieloablación con reducción de dosis y toxicidad. Quimerismo al 

prendimiento variable según intensidad
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TBI$$(10(14.4$Gy)$+$Cy$120$

Bu$16$+$Cy$120(200$

Bu16$+$Mel140$

TBI12$+$Mel140$

BEAM$

Fluda$125$+$Cy120$

Fluda$180$+$ATG20$+$Bu8$

Fluda120$+$Mel140$+$C1H100$

Fluda120$+$Ida42$+$AraC8$

Fluda150$+$Mel140$

Fluda150$+$Bu10$

TBI$200$cGy$

El#efecto#injerto#contra#
tumor#es#básico#para#

eliminar#la#enfermedad#
#

Las#dosis#altas#de#
acondicionamiento#no#son#
imprescindibles#para#
conseguir#el#injerto#

CONVENCIONAL$

INT.$REDUCIDA$

NO$MIELOABLATIVO$
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Martino R et al. Blood 2006;108:836-846
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Purine	
  
Analogues	
  

Fluda	
  
Cladri	
  
Clofa

Alquila)ng	
  
(and	
  other)	
  
Agents	
  

Bu	
  
Mel	
  
Thio	
  
Ara-­‐C	
  
Cy

Low	
  
Dose	
  
TBI

An)-­‐T	
  
Agents	
  

ATG	
  
Campath

Immunosu
ppressive	
  
Drugs	
  

CsA	
  
MTX	
  
MMF	
  
Rapa

+ +/- ++/-



Bu	
  (12.8	
  mg/kg)	
  Cy	
  (120	
  mg/kg)	
  
n=	
  64

Fluda	
  150	
  mg/m
n=65

Edad	
  (años) 50 51

Blastos	
  (%) 4 5

Dx	
  (%)	
  
MDS	
  
CMML	
  
sAML

79	
  (53%	
  IPSS	
  low/int-­‐1;	
  38%	
  Int-­‐2/High)	
  
5	
  
14

89	
  (53%	
  IPSS	
  low/Int-­‐1;	
  47%	
  Int-­‐2/High)	
  
3	
  
6

Don	
  (%)	
  
HLA	
  Sib	
  
HLA	
  id	
  URD	
  
MM	
  Rel	
  
MM	
  URD

15	
  
24	
  
-­‐	
  
11

14	
  
24	
  
2	
  
11

Resto	
  de	
  caracterís)cas	
  basales	
  también	
  homogéneas	
  entre	
  los	
  grupos:	
  Fase	
  enfermedad,	
  uso	
  ATG/
Campath,	
  Uso	
  de	
  Quimioterapia	
  pre-­‐trasplante

Servei	
  d’Hematologia

RIC vs. STANDARD (RICMAC Study) 
Prospective Randomized Trial 

Profilaxis	
  EICR:	
  CsA/MTX	
  (ATG/Campath	
  en	
  URD	
  o	
  MM	
  donor)

N.	
  Kroger	
  et	
  al.	
  EBMT.	
  Chronic	
  Malig	
  WP



Bu	
  (12.8	
  mg/kg)	
  Cy	
  (120	
  mg/kg)	
  
n=	
  64

Fluda	
  150	
  mg/m
n=65

Injerto	
  Neut 14	
  d 15	
  d

Injerto	
  Plaq 14	
  d 15	
  d
EICR	
  Ag	
  (%)	
  
I-­‐IV	
  
II-­‐IV	
  
III-­‐IV

44	
  
32	
  
14

47	
  
29	
  
11

EICR	
  Cr	
  (%)	
  
Limitada	
  
Extensa

22	
  
20

32	
  
26

TRM	
  1	
  y	
  2	
  a 24	
  y	
  30% 13	
  y	
  18	
  %

Recidiva	
  2	
  a 10% 19%

RFS	
  2	
  a 60% 63%

OS	
  2	
  a 65% 77%
Recidiva	
  Vivo 5% 14%

Servei	
  d’Hematologia

RICMAC Study: Global Results
N.	
  Kroger	
  et	
  al.	
  EBMT.	
  Chronic	
  Malig	
  WP
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RICMAC Study: Cox Model Results

OS	
  
HR	
  (P) RFS	
  (HR) Relapse	
  (HR) NRM	
  (HR)

RIC 0.5	
  (0.06) 0.7	
  (0.4) 1.39	
  (0.5) 0.54	
  (0.1)

Blasts	
  5% 0.6	
  (0.3) 1.08	
  (0.8) 1.95	
  (0.2) 0.67	
  (0.38)

MUD 2.6	
  (0.04) 1.6	
  (0.2) 0.9	
  (0.9) 2.7	
  (0.07

Age 1.05	
  (0.13) 1.036	
  (0.06) 1.001	
  (0.1) 1.01	
  (0.02)

N.	
  Kroger	
  et	
  al.	
  EBMT.	
  Chronic	
  Malig	
  WP
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FLUDARABINE  
30 mg/m2 

  BUSULFAN 
  8 mg/kg     STEM CELL 

INFUSION 

 METHOTREXATE 

    CYCLOSPORINE A 

   MMF 1 g/8h  

-9 -4 0 +6 +1 +35 +90 
  

Very good feasibility 
“Acceptable” Non-Relapse mortality 

but..... 

High Incidence of Relapse  
GVHD remains a problem
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contribute to a decrease in early relapse after SCT. First, earlier taper-
ing of IS medications to allow faster T-cell complete donor chimerism
and an earlier GvL effect, despite severe acute GVHD, may increase

NRM; this approach in the Seattle experience was unsuccessful.33

Second, the use of agents with antineoplastic activity to control leuke-
mia progression until the GvL effect takes place may contribute.

RIC was designed for patients with a high-risk of NRM after
conventional procedures. The observed NRM in this series was low
(8% at 100 days and 16% at 1 year); thus we succeeded in achieving
this initial goal. Because most occurrences of NRM resulted from
acute GVHD, a simplistic approach could be to eliminate this compli-
cation with the in vivo use of alemtuzumab.34 However, this approach
would also decrease occurrences of chronic GVHD, but GVHD was
the strongest factor associated with improved outcome in our series.

The dose-intensity of chemotherapy used as a conditioning reg-
imen also may have a relevant impact on relapse.30,31,35-37 In a group of
18 patients with AML who were in first CR and who received total-
body irradiation 2Gy and fludarabine 90 mg/m2, Feinstein et al.33

recently reported seven of 10 deaths associated with relapse at a me-
dian of 198 days and a 1-year NRM of 16%. Conversely, the low 29%
relapse rate observed in the current study could be explained partially
by the more potent conditioning regimen used.

The use of DLI in relapses of AML and MDS after conventional
allo-SCT has limited efficacy.38,39 In our limited experience (11 pa-
tients), DLI appeared effective in a minority of patient cases. Of note,
in the two patients who received DLI because of nonovert hematologic
relapse (one molecular and one cytogenetic), a sustained CR was
achieved. In contrast, only three of nine patients with overt leukemia
achieved a CR. These data argue in favor of using DLI when a low
tumor burden is detected (ie, by immunophenotyping, cytogenetics,
or molecular studies). The feasibility of intervening in such early
relapses is still uncertain. Marks et al40 reported their results with DLI
after RIC allo-SCT, mostly with T-cell depletion (ie, alemtuzumab or
CD 34! selection) in various hematologic malignancies. They
showed that the achievement of a response was closely associated with
the development of acute and/or chronic GVHD. This finding is in
agreement with our results, which showed that chronic GVHD was
the most important factor associated with DFS and relapse.

The high relapse rate observed in patients who did not develop
chronic GVHD may justify the use of DLI before relapse in these
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Fig 2. Impact of chronic graft-versus-host disease (GVHD) on the outcome of the
patients: (A) overall survival; (B) disease-free survival; and (C) relapse. (——) Patients
who developed chronic GVHD. (!!!) Patients who did not develop chronic GVHD.
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Fig 3. Relapse.
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with 46% versus 62% incidence of grades II-IV
aGVHD among patients receiving the prior or the
latter, respectively, P 5 .055. One or the other drug
was used depending on patients diagnosis, the same
values were obtained upon comparing patients diag-
nosed with myeloid versus lymphoid malignancies, re-
spectively. Finally, patients sex marginally influenced
on the incidence of aGVHD (cumulative incidence of
66% versus 47% grades II-IV aGVHD for male versus
female recipients, respectively, P 5 .09).

Only prior aGVHD significantly influenced on the
incidence of cGVHD in univariate analysis, with a cu-
mulative incidence of extensive cGVHD of 87% ver-
sus 67% among patients with prior grades II-IV
aGVHD or not, respectively, P 5 .01.

Chimerism and Drug Monitoring

Chimerism assays showed complete chimerism in
bone marrow in 80%, 90%, and 82% of patients ana-
lyzed on days 121, 150, and 1100 after transplant, re-

spectively. In peripheral blood these figures were 57%,
72%, and 82% in lymphocytes and 75%, 90%, and
86% in granulocytes.

The pharmacokinetic parameters for each patient
as well as mean (and SD) values are shown in Table
2. A therapeutic AUC0-24h, according to the
recommended range for renal transplants (70-140
mg*h/mL), was observed in 9 of 12 pharmacokinetic
profiles at the dosage of 3 g daily. Coefficient of varia-
tion for total MPA trough concentrations was higher
than that obtained for AUC, 55.46% versus 34.12%,
respectively. Large inter- and intraindividual varia-
tions of MPA plasma levels were found, as shown in
Figure 2. By contrast, no significant differences were
observed in pharmacokinetic parameters depending
on the route of administration, because no evidence
for enterohepatic circulation was observed in the AUC.

Route of administration or AUC did not signifi-
cantly influenced on the risk of aGVHD or cGVHD.
These data are summarized in Table 2.

Grades 2-4: 53%

Grades 3-4: 23%

Extensive: 63%

Overall: 93%

aGVHD cGVHD
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Figure 1. Cumulative incidence of acute and chronic GVHD.

Table 2. Mycophenolic Acid Pharmacokinetic Parameters

Patient

Day after

Transplant aGVHD cGVHD

MMF Administration

Interval (Hours)

Administration

Route

Cmin

(mg/mL)

AUC0-tau

(mg*h/mL)

AUC0-24h

(mg*h/mL)

1 10 Grade 2 limited 12 oral 0.5 30.10 60.2

2 6 Grade 2 limited 8 oral 0.9 32.73 98.19

2 13 8 oral 1.5 51.12 153.36

3 8 No limited 8 intravenous 0.5 34.01 102.03

3 20 8 intravenous 0.5 22.97 68.91

4 8 Grade 1 No 8 intravenous 1.2 35.30 105.9

4 37 8 oral 2.6 43.01 129.03

5 15 Grade 3 extensive 8 oral 1.6 37.09 111.27

6 3 Grade 3 limited 8 intravenous 1.3 25.05 75.15

6 25 8 intravenous 0.4 20.89 62.67

6 34 8 intravenous 1.0 30.56 91.68

7 7 Grade 2 Non evaluable 8 intravenous 1.5 66.39 199.17

8 97 No limited 8 intravenous 0.9 42.15 126.45

Mean 1.11 36.26 106.46

SD 0.61 12.37 39.24

Cmin indicates trough concentration; AUC0-tau, area under the curve for the dosing interval; AUC0-24h, area under the curve for 24 hours; SD,
standard deviation; AUC0-tau, 38.81 mg*h/mL for oral versus 34.66 mg*h/mL for intravenous administration, P 5 .21

AUC0-24h, 110.41 mg*h/mL for oral versus 103.9 mg*h/mL for intravenous administration, P 5 .33.
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with 46% versus 62% incidence of grades II-IV
aGVHD among patients receiving the prior or the
latter, respectively, P 5 .055. One or the other drug
was used depending on patients diagnosis, the same
values were obtained upon comparing patients diag-
nosed with myeloid versus lymphoid malignancies, re-
spectively. Finally, patients sex marginally influenced
on the incidence of aGVHD (cumulative incidence of
66% versus 47% grades II-IV aGVHD for male versus
female recipients, respectively, P 5 .09).

Only prior aGVHD significantly influenced on the
incidence of cGVHD in univariate analysis, with a cu-
mulative incidence of extensive cGVHD of 87% ver-
sus 67% among patients with prior grades II-IV
aGVHD or not, respectively, P 5 .01.

Chimerism and Drug Monitoring

Chimerism assays showed complete chimerism in
bone marrow in 80%, 90%, and 82% of patients ana-
lyzed on days 121, 150, and 1100 after transplant, re-

spectively. In peripheral blood these figures were 57%,
72%, and 82% in lymphocytes and 75%, 90%, and
86% in granulocytes.

The pharmacokinetic parameters for each patient
as well as mean (and SD) values are shown in Table
2. A therapeutic AUC0-24h, according to the
recommended range for renal transplants (70-140
mg*h/mL), was observed in 9 of 12 pharmacokinetic
profiles at the dosage of 3 g daily. Coefficient of varia-
tion for total MPA trough concentrations was higher
than that obtained for AUC, 55.46% versus 34.12%,
respectively. Large inter- and intraindividual varia-
tions of MPA plasma levels were found, as shown in
Figure 2. By contrast, no significant differences were
observed in pharmacokinetic parameters depending
on the route of administration, because no evidence
for enterohepatic circulation was observed in the AUC.

Route of administration or AUC did not signifi-
cantly influenced on the risk of aGVHD or cGVHD.
These data are summarized in Table 2.

Grades 2-4: 53%

Grades 3-4: 23%

Extensive: 63%

Overall: 93%
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Figure 1. Cumulative incidence of acute and chronic GVHD.

Table 2. Mycophenolic Acid Pharmacokinetic Parameters

Patient

Day after

Transplant aGVHD cGVHD

MMF Administration

Interval (Hours)

Administration

Route

Cmin

(mg/mL)

AUC0-tau

(mg*h/mL)

AUC0-24h

(mg*h/mL)

1 10 Grade 2 limited 12 oral 0.5 30.10 60.2

2 6 Grade 2 limited 8 oral 0.9 32.73 98.19

2 13 8 oral 1.5 51.12 153.36

3 8 No limited 8 intravenous 0.5 34.01 102.03

3 20 8 intravenous 0.5 22.97 68.91

4 8 Grade 1 No 8 intravenous 1.2 35.30 105.9

4 37 8 oral 2.6 43.01 129.03

5 15 Grade 3 extensive 8 oral 1.6 37.09 111.27

6 3 Grade 3 limited 8 intravenous 1.3 25.05 75.15

6 25 8 intravenous 0.4 20.89 62.67

6 34 8 intravenous 1.0 30.56 91.68

7 7 Grade 2 Non evaluable 8 intravenous 1.5 66.39 199.17

8 97 No limited 8 intravenous 0.9 42.15 126.45

Mean 1.11 36.26 106.46

SD 0.61 12.37 39.24

Cmin indicates trough concentration; AUC0-tau, area under the curve for the dosing interval; AUC0-24h, area under the curve for 24 hours; SD,
standard deviation; AUC0-tau, 38.81 mg*h/mL for oral versus 34.66 mg*h/mL for intravenous administration, P 5 .21

AUC0-24h, 110.41 mg*h/mL for oral versus 103.9 mg*h/mL for intravenous administration, P 5 .33.
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Fludarabine	
  50

Busulfan	
  (3.2)Thiotepa	
  (5)

-6 -5 -4 -3 -2 -1 0

ATG (2)

SIROLIMUS

TACROLIMUS

POST-
TRANSPLANT 
MONITORING 

OF MRD



BASES	
  de	
  CICLOFOSFAMIDA	
  dosis	
  altas	
  	
  
en	
  profilaxis	
  de	
  EICH

Courtesy of Dr. Jorge Gayoso
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NUEVO	
  ESQUEMA	
  DE	
  ACONDICIONAMIENTO	
  y	
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de	
  EICH	
  en	
  HGUGM	
  (2011)

- 6 - 5 - 4 - 3 - 2 - 1 0 +1 +2 +3 +4 +5 +6 +7

Ciclofosfamida	
  IV	
  
	
  50	
  mg/kg

Fludarabina	
  	
  
30	
  mg/m2

	
  	
  	
  Ciclofosfamida	
  IV	
  
	
  14.5	
  mg/kg

Busulfán	
  IV	
  3.2	
  
mg/kg

CyA	
  +	
  MMF	
  +	
  G-­‐CSF
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• The Conditioning regimens are the combination of drugs +/- 
radiotherapy used before SCT with the aim of: 
– erradicating disease 
– allow engraftment 

•  The type of conditioning depends of: 
– The patient´s age an performance status 
– the disease 

• Not always more is best: RIC
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