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Abstract

Obj ect ive: To assess the effect iveness and safety of using 5-azacit idine to t reat  myelodysplast ic 

syndromes. 

Met hods:  Review of  medical  records of  pat ient s who received 5-azaci t idine 75 mg/ m2 

subcutaneously for during 7 days every 28 days in twelve cycles as compassionate use. We 
evaluated the objective response, clinical improvement and time to disease progression. We 
recorded adverse react ions described in the medical history. 

Resul t s:  Six pat ient s were candidat es for t reat ment  wit h 5-azacit idine.  Three cases were 

evaluated over the study period. Most  remained in part ial response or bet ter af ter the study, 

and no longer needed t ransfusions. In one pat ient , the t reatment  appeared to delay progression 

to leukaemia. 

Conclusions:  5-Azacit idine might  be considered an effect ive and relat ively safe drug, and may 

have cont ributed to cont rolling peripheral cytopenias, improving the quality of life and delaying 

progression to leukaemia. Addit ional studies with more pat ients are needed to support  these 

results. 

© 2009 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Resumen

Obj et ivo: Evaluar la efect ividad y seguridad del t ratamiento con 5-azacit idina en síndrome mie-

lodisplásico.

Mét odos:  Revisión de historias clínicas de pacientes que recibieron 5-azacit idina 75 mg/ m2 

subcutánea durante 7 días, cada 28 días en 12 ciclos. Se valoró la respuesta objetiva, mejoría 
clínica y t iempo hasta la progresión de la enfermedad. Se recogieron las reacciones adversas 

descritas en la historia clínica.
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Introduction

Myelodysplast ic syndromes (MDS) are a group of condit ions 
charact er i sed by t he regul ar  presence of  normo or 
hypercellular bone marrow (BM), morphological dysplasia, 
i nef f ect i ve haemat opoi esi s,  whi ch det ermi nes t he 
development  of  peripheral cytopenias,  and a high risk of 
becoming acute myeloid leukaemia (AML).1

The diversity in prognoses and the advanced age of most  
pat ients make the choice of t reatment  dif f icult ;  allogeneic 
haematopoiet ic stem cell t ransplantat ion (allo-HSCT) is the 
only effect ive t reatment ,2,3 even when it  can only be applied 
to a small number of pat ients. 

Fever and weight  loss are unusual and they are t ypically 
associat ed wit h t he development  of  t he disease,  which 
causes bone marrow failure in most  pat ients and death as a 
result  of bleeding or infect ion.4 Its evolut ion to AML is linked 
t o a poor prognosis.  Usual ly,  pat ient s who suf f er f rom 
refractory anaemia (RA) or refractory anaemia with ringed 
sideroblasts (RARS) are at  less risk of  t his developing into 
AML t han pat ient s wit h ref ract ory anaemia wit h excess 
blast s (RAEB) or ref ractory anaemia wit h excess blast s in 
t ransformat ion (RAEB-T).5

The obj ect ives when t reat ing MDS are t o cont rol  t he 
symptoms of cytopaenias, improve the quality of life, delay 
its evolut ion towards AML and generally to prolong life. The 
st andard t reat ment  t o dat e had been support ing care 
(observat ion, the use of ant ibiot ics to cont rol infect ions and 
red blood cell  and platelet s t ransfusions). 6 Some pat ients 
have also been t reated with colony st imulat ing factors,  as 
well as recombinant  human erythropoiet in.

During the last  few years, scient if ic advance and a bet ter 
understanding of the physiopathology of MDS have resulted 
i n t he di scovery of  new t reat ment  t arget s6 and t he 
development  of new drugs. 

5-Azacit idine is the f irst  of  a new type of  ant ineoplast ic 
drugs, administered by inj ect ion, known as hypomethylant  
agents. It s ef f iciency was tested in 3 studies conducted by 

the Cancer and Leukaemia Group B (CALGB),7-9 during which 
75 mg/ m2 were given over 7 out of every 28 days. The results 
of  t hese cl inical  t est s (CT) showed t hat  5-azaci t idine 
reduced the cytopaenias associated with MDS, delayed the 
development  of leukaemia, improved the quality of life and 
extended life in the maj ority of pat ients t reated.10

The obj ect ive of  this study is to establish the ef f iciency 
and safety of  this new drug in pat ients suffering from MDS 
who,  due t o t heir individual characterist ics (age,  cl inical 
st at e,  concurrent  condit ions,  et c. ) are not  sui t able for 
t reatment  with allo-HSCT. 

Method

An observat ional,  longitudinal and ret rospect ive study was 
planned to last  for a period of 19 months.

All pat ients who had been t reated for RAEB-subtype MDS 
wit h 5-azacit idine were select ed f rom comput er records 
suppl ied by t he cent ral  uni t  f or  t he manuf act ure of 
cytostat ic drugs and obtained using the Oncofarm® software. 
A 75 mg/ m2/ day dose was administ ered subcut aneously 
during 7 out of every 28 days, for a total of 12 cycles. 

The appropriate clinical histories were reviewed and the 
f ol l owing var iables col lect ed:  age at  t he t ime of  t he 
diagnosis, sex, RAEB-subtype MDS diagnosis (confirmed prior 
to j oining the study), dosage schedule, background, previous 
t reatments, clinical evolut ion and adverse react ions. 

The response criteria being assessed are shown in Table 1. 
In addi t ion,  progress of  t he disease over t ime was also 
measured. The reference values used for haemoglobin (Hb), 
leukocytes and platelets were 12-16 g/ dl, 4-11 x 103/ µl and 
150-500 x 103/ µl respect ively. 

Response to treatment was assessed every 4 cycles. Toxicity 
was measured using version 3.0 of the Common Terminology 
Criteria for Adverse Events (CTCAE)11 classif icat ion from the 
National Cancer Institute (NCI). The criteria to grade the toxicity 
appearance t ime were: immediate, early, delayed or late.

Table 1 Response criteria

 Peripheral blood Bone marrow

CR (duration ≥4 wks) Absence of blasts. Full normal count* <5% blasts
PR (duration ≥4 wks) Absence of blasts. Recovered by ≥50%* Decrease ≥50% blasts

CR indicates complete response; PR, part ial response; wks, weeks. 

 *In relat ion to normal values of baseline levels of haemoglobin, leukocytes and platelets.

Result ados: Seis pacientes fueron candidatos a t ratamiento con 5-azacit idina. Tres casos fueron 

evaluables t ras el período considerado. La mayoría permanecieron en respuesta parcial o mej or 

al inalizar el estudio, dejando de precisar transfusiones. En una paciente se retrasó la progre-

sión a leucemia.

Conclusiones:  5-Azacit idina podría considerarse un fármaco relat ivamente efect ivo y seguro, 

pudiendo haber cont ribuido al cont rol de citopenias periféricas, a mej orar la calidad de vida y 

a ret rasar la progresión a leucemia. Serían necesarios estudios con mayor número de pacientes 

que corroborasen estos resultados.  

© 2009 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Results

During the actual period of study, 5-azacit idine was given to 
6 pat ients (average age=70 years). 3 pat ients were excluded, 
one due to lack of response to t reatment  after 4 cycles, and 
two for non-complet ion of the f irst  4 cycles. 

Case 1

62-year old female,  studied for severe t hrombopenia and 
intermediate-2 RAEB-subtype MDS, which was diagnosed in 
2006. She initially showed 8% myeloid blasts with normal 
cytogenet ics without  fever. 

A few mont hs before t he st art  of  t he t reat ment  wi t h 
5-azaci t idine (not  having received ei t her lenal idomide  
or  int ensive chemot herapy previousl y),  she requi red  
13 t ransfusions of  plat elet  concent rat e (PC) and showed  
17% blasts in BM.

The pat ient  showed a general  improvement  once t he 
t reatment with 5-azacit idine had started and her levels of Hb 
increased slight ly. The platelet  response was variable, almost  
reaching the lower limit  of the reference range. The leukocyte 
readings remained within the measured range. At  the end of 
the period, the response was higher than the PR (6% blasts in 
BM wi t h normal  per ipheral  cyt opaenias);  no f ur t her 
t ransfusions were necessary and her general  condi t ion 
improved. No blasts were found in peripheral blood. 

Following the second cycle, the pat ient  showed an early 
t ype I skin react ion and t ype I haemat oma around t he 
punct ure areas.  She required a t ransfusion of  plat elet s, 
which gave good results. After cycles 10 and 11 her clinical 
state remained good, but  there was occasional itching. The 
period of  st udy ended wi t hout  f ever or bleeding being 
observed and the pat ient  in a perfect  general condit ion.

Case 2

Sixty-six-year old female, studied in 2002 for thrombopaenia. 
She was diagnosed wit h int ermediat e risk RAEB-subt ype 
MDS, showing peripheral cytopaenias. The pat ient  remained 
wit hout  sympt oms and required no t reat ment ,  however, 
there was a development  in her haematological process that  
revealed neut ropaenia and thrombopaenia. 

In 2006 she was diagnosed wit h high risk RAEB-subt ype 
MDS and commenced t reat ment  wit h 5-azacit idine (not  
havi ng r ecei ved ei t her  l enal i domi de or  i nt ensi ve 
chemotherapy previously). A small increase in the levels of 
Hb was recorded,  at  around t he lower l imit  of  t he range 
measured. The number of leukocytes remained close to the 
lower limit  of the range throughout  the period of study. The 
plat elet  response was very sl ight  and t heir level  was far 
below normal values. 

The result s of  the evaluat ion conducted after the fourth 
cycle did not  meet  the crit eria of  complete response (CR) 
given that, despite having reached 4% blasts in BM (initially 
13%), normal peripheral cytopaenias were not achieved. 
Subsequent ly t his response decreased,  but  t here was an 
increase in the number of blasts after the eighth cycle. No 
blasts were found in the peripheral blood during the period 
of study.

The pat ient  complet ed t he per iod of  st udy wi t hout  
symptoms. She did not  meet  t he crit eria of  eit her part ial 

response (PR) or CR,  al t hough a progression t o AML was 
observed,  which would indicat e t hat  t here was some 
response to the t reatment .

Fol lowing t he f irst  cycle,  she suf fered an early t ype-II 
l ocal  ski n react i on (whi ch requi red t reat ment  wi t h 
paracetamol) and t ype-I haematoma around the puncture 
areas; these persisted throughout  the study. From the sixth 
cycle onwards, she occasionally showed a clinical profile of 
early t ype-I diarrhoea and const ipat ion but  t hese were 
resolved without  problems.

Case 3

Sixt y-nine-year old male showing a progressive cl inical 
prof ile of  weakness and breathlessness during one month, 
as well as pancytopaenia. In 2006, medullar and cytogenet ics 
tests gave a diagnosis of  intermediate-1 risk RAEB-subtype 
MDS.  He suf fered f rom acut e ast henia accompanied by 
sever e cyt opaeni as ( anaemi a,  neut r opaeni a and 
t hrombocyt opaenia) and requi red a l arge number  of 
transfusions (48 CH and 69 PC) and colony-stimulant factors 
(f i lgrast im).  The f irst  medul lar t est s carried out  in 2007 
showed normo-cellular BM with 12% myeloid blasts and a 
normal cytogenet ics. 

Treatment  with 5-azacit idine commenced, (together with 
f ilgrast im and PC and CH t ransfusions during cycles 1 and 2), 
without  being given lenalidomide or intensive chemotherapy 
previously.  Af ter t he f irst  cycle,  t he asthenia disappeared 
and his general  condi t ion was considered sat isfact ory. 
Fol lowing t he second cycle,  t ransfusions were no longer 
necessary, the number of platelets increased, haemoglobin 
levels recovered signif icant ly and t he pat ient  showed an 
excellent  general condit ion. Filgrast im was required during 
t he sixt h cycle.  The t hree series were recovered wit hout  
further t ransfusions or colony-st imulant  factors. 

The myelogram performed after the eighth cycle revealed 
4% blasts (initially 12%) and normal peripheral cytopenias, 
which demonst rated that  CR was achieved after 32 weeks of 
t reatment ; this response was sustained after the end of the 
study (3% blasts and peripheral blood tests results stable). 
No blasts were found in the peripheral blood and the pat ient  
cont inued t o show no sympt oms and a perfect  general 
condit ion.

After the sixth cycle a diarrheic profile appeared and was 
t reated without  problems. There was no evidence of  local 
react ions and the general level of tolerance was very good. 

Discussion

This work studies the effect iveness and safety of 5-azacit idine 
in 3 pat ients with RAEB-subtype MDS.

It  is a known fact  that  clinical tests (CT) provide a large 
amount  of informat ion that  broadens our understanding of 
drugs. However,  this informat ion is even greater when the 
drugs are used under  cer t ain condi t ions,  which help 
overcome their l imitat ions (st rict ly chosen populat ions,  a 
special relat ionship between pat ient  and physician, greater 
involvement  of  the pat ient  in terms of commitment  to the 
t reatment , etc.).

There have been no simi lar  st udies on 5-azaci t idine 
published in our area, since it  is the f irst  ant ineoplast ic drug 
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approved as monot herapy for t he t reat ment  of  MDS.  In 
addit ion, 5-azacit idine provides a new mechanism of act ion 
and has only recent ly been put  on t he market ,  t herefore 
there is only a l imited experience of  it s use. Nonetheless, 
i t s monit oring has been conduct ed over a long period of 
t ime. 

However, this study has only been carried out  on a small 
pat ient  sample and t herefore cannot  of f er  signi f icant  
results. Moreover, there is no random assignment  or cont rol 
group, although it  could provide data on effect iveness and 
safety in specif ic cases, which would aid the understanding 
of the profile of 5-azacit idine after market ing.

The pat ients studied showed characterist ics comparable 
to those used in the pivotal clinical tests, 8,9 similar average 
age8 (67.3 years),  t he presence of  anomalies in 2 or 3 cell 
lines (under base condit ions) and a large number of blasts in 
BM. They had al l  been diagnosed wit h RAEB-subt ype MDS 
prior to their inclusion in the study. Two of them required a 
large number of  t ransfusions (one also needed to be given 
colony-st imulant  factors), and another showed a high risk of 
leukemic t ransformat ion.  From the fourth cycle onwards, 
the pat ients experienced a reduct ion in the percentage of 
blasts present  in BM (as was also found by Silverman et  al8) 
and an increase in the level of platelets, Hb and leukocyte 
count .  As was t he case wit h t hese aut hors,  pat ient s 2/ 3, 
who relied on t ransfusions, no longer needed them during 
their part ial or complete response. 

In concurrence with the said authors, most  pat ients (2/ 3) 
remained in PR or bet t er at  t he complet ion of  t he st udy. 
Also,  one t hird of  pat ient s sust ained CR for at  least  12 
weeks. 

In addit ion,  the one pat ient  who did not  achieve the CR 
criteria after using 5-azacit idine, did show a response higher 
t han PR,  had no f urt her need for t ransfusions and her 
general condit ion improved signif icant ly, as did her qualit y 
of  l i f e.  This resul t  was simi lar  t o ot hers obt ained by 
Kaminskas et  al12 in subsequent  tests.

It  should be emphasised that , in another pat ient  with high 
risk of leukemic t ransformat ion (1/ 3), the possible onset  of 
AML was delayed (up t o t his dat e i t  st i l l  has not  been 
diagnosed),  despit e her not  having reached t he PR or CR 
cr i t er ia.  This i s a very posi t i ve f act ,  which could be 
at t ributed to the benef icial ef fects of  t he t reatment  with 
5-azacit idine and was also observed by Silverman et  al.13

Moreover,  it  is very signif icant  t hat  one of  t he pat ient s 
achieved a sustained CR and no longer required the init ial 
high levels of t ransfusion or colony-st imulant  factors and his 
cl inical prof i le evolved f rom severe asthenia t o a perfect  
state of wellbeing by the end of the study. This change had 
a very posit ive ef fect  on his qualit y of  l ife.  Other authors 
have experienced similar results.8,14

With reference to safety, the use of 5-azacitidine had very 
few side effects, as was also observed by Sullivan et  al.5 Any 
adverse react ions presented have already been explained in 
t he CT above;  t here was a f requent  local react ion at  t he 
puncture point s between the f irst  and fourth cycles,  with 
t he except ion of  one pat ient ,  who in addi t ion t o t his, 
showed haematoma that  persisted throughout  the period of 
study.

In the light  of the results obtained, 5-azacit idine could be 
rat ed as a highly ef f ect ive and safe medicat ion in t he 
pat ients studied, as it  could have aided the cont rol of their 

cyt openias sympt oms,  improved t heir qual i t y of  l i fe and 
delayed t he progression of  AML,  al t hough i t  would be 
necessary in t he fut ure t o conduct  furt her st udies over 
longer periods and including a larger number of  pat ient s, 
such as t hose recent ly carried out  in other areas. 15 These 
would enable the collat ion of stat ist ically meaningful data 
that  would establish the real impact  of 5-azacit idine on the 
general survival rate.
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