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Abstract
Int roduct ion:  The appearance of  monoclonal  ant ibodies,  and specif ical ly,  r i t uximab,  has 

provided a new approach to t reat ing non-Hodgkin’s lymphomas and rheumatoid arthrit is.  The 

purpose of this study is to analyse whether this drug is used according to its package lealet in 
clinical practice, evaluate the treatment’s eficacy, and determine its cost.
Met hods:  Ambispect ive,  observat ional  single-cent re st udy of  medicat ion use set  up as a 

prescript ion evaluat ion for the indicat ion of rituximab in a tert iary hospital between March 2003 

and December 31, 2007.

Resul t s:  Eight y-t wo of  t he 221 pat ient s who were t reat ed (37.1%) received t he drug for a 

condition that does not appear in the package lealet. Fifty-one point one percent and 27.5% of 
response and progression were registered for approved diagnoses and 34.9% and 47% for non-

approved diagnoses;  t he deat h rat e was 25.3% and 41.5% respect ively.  The mean cost  per 

t reatment  episode was the highest  for idiopathic thrombocytopaenic purpura (#euro11 683), 

whi lst  t he highest  t reat ment  cost  per pat ient  was associat ed wi t h fol l icular lymphoma 

(€15 940).

Discussion: We found that  the main cause of the high rate of non-compliance with the package 

lealet is patient lack of response to standard treatments, together with clinical practice guides 
t hat  support  t he use of  rit uximab for condit ions other t han t hose for which it  is indicated. 

Nevert heless,  most  of  t he cl inical  t r ials evaluat ing t he ef f icacy of  r i t uximab for t hese 

unauthorised diagnostic proiles have poor methodology, are in phase II, are open studies, have 
low pat ient  numbers, or in some cases, are not  comparat ive.

© 2008 SEFH. Published by Elsevier España, S.L. All rights reserved.
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Estudio de adecuación a la icha técnica, efectividad, seguridad y coste del rituximab 
en un hospital de tercer nivel

Resumen
Int roducción:  La aparición de los ant icuerpos monoclonales, y en concreto de rituximab, ha su-

puesto una gran novedad en el t ratamiento de los linfomas no hodgkinianos y la art rit is reuma-

toide. Este estudio pretende analizar la adecuación de la práct ica clínica de este fármaco a la 

icha técnica, evaluar la efectividad de este tratamiento y determinar el coste que supone.
Mét odos:  Estudio observacional, unicéntrico y ambispectivo de utilización de medicamentos, 
del t ipo prescripción-evaluación de la indicación con rituximab en un hospital de tercer nivel 

desde marzo de 2003 hasta el 31 de diciembre de 2007.

Result ados:  De los 221 pacientes t ratados, 82 (37,1 %) fue por una enfermedad no contemplada 

en la icha técnica. Se ha documentado respuesta y progresión en el 51,1 y el 27,5 % de las oca-

siones para los diagnóst icos aprobados y en el 34,9 y el 46,7 % de las ocasiones para los no apro-

bados, con el 25,3 y el 41,5 % de fallecimientos, respect ivamente. El coste medio por episodio 

de tratamiento fue superior para la púrpura trombocitopénica idiopática (11.683 euros), mien-

tras que el mayor coste del tratamiento por paciente correspondió al linfoma folicular (15.940 
euros).

Discusión: La causa principal del elevado porcentaje de falta de cumplimiento con la icha téc-

nica es la falta de respuesta a los t ratamientos estándares y la existencia de guías de práct ica 

clínica que sustentan la utilización de rituximab fuera de sus indicaciones autorizadas. Sin em-

bargo, la mayoría de los ensayos clínicos que evalúan la eicacia de rituximab en esos diagnósti-
cos no autorizados son de baj a calidad metodológica, en fase II,  abiertos, con baj o número de 

pacientes y no comparat ivos en algunos casos.

© 2008 SEFH. Publicado por Elsevier España, S.L. Todos los derechos reservados.
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Introduction

Lymphomas are a type of cancer affect ing more than one 
million people worldwide. Non-Hodgkin’s lymphoma (NHL) 
is the third type of cancer with greatest  growth, after 
melanoma and lung cancer.1 Despite the high percentage 
of complete response in these pat ients with current  
t reatments, approximately 40%-50% of the total number of 
pat ients die due to lack of response or, more commonly, 
due to recurrence and progression of the disease.2 
Chemotherapy, radiotherapy, and bone marrow t ransplant  
are the t radit ional t reatments for NHL. However, the 
latest  innovat ion has been the appearance of monoclonal 
ant ibodies, in part icular rituximab, a drug that  acts 
speciically on lymphomas that present the CD20 antigen, 
which is expressed in 90% of the cells involved in B-cell 
NHL.3

In July 2006, rituximab was approved for the t reatment  
of rheumatoid arthrit is (RA) due to it s select ive act ion 
on CD20 posit ive B lymphocytes, which means that  it  can 
interrupt a series of different events in the inlammatory 
process, due to the essent ial role and mult iple act ions of 
the B lymphocytes in this disease.4

Rituximab is a genet ically engineered chimeric 
monoclonal ant ibody from both murine and human sources, 
which is similar to a glycosylated immunoglobulin and 
which speciically attaches to the CD20 antigen, a non-
glycosylated phosphoprotein located in pre-13 and mature 
B lymphocytes. NHLs are ideal for the use of monoclonal 
ant ibodies due to their greater and more constant  clonality 

and the fact  that  the phenotypic expression of lymphocytes 
is more well deined.5

The adverse react ions that  have been described with 
rituximab are, mainly, those associated with perfusion 
(fever, chills, nausea, or headache) and those of a 
haematological type (thrombocytopaenia, neut ropaenia, or 
anaemia) which are generally minor and reversible. 6

Given the social and healthcare repercussions of 
cancer pat ients from dif ferent  perspect ives, including 
governmental,7 a means of int roducing a system to assess 
the care of such pat ients is under considerat ion. Aspects 
linked to results (eficacy of the treatments) must be linked 
to the best  evidence possible (evidence-based pract ices) 
and economic assessment .8

On the other hand, many of the new cytostat ic drugs 
which have appeared on the market  have begun to be used 
for an indicat ion other than that  for which it  was approved 
not long after marketing; their use is justiied simply by the 
poor prognosis of the pat ient  and the inabilit y to obtain 
more consistent  results with other therapeut ic alternat ives 
available,9 without hardly any scientiic evidence to support 
their use.

This study aims to analyse the use of rituximab in a tert iary 
hospital and for this purpose the following obj ect ives were 
established: a) assess the compliance of clinical pract ice 
with rituximab with that established in the package lealet, 
f rom March 2003 to December 31, 2007; b) assess the 
eficacy of the treatment in all patients who had received 
at  least  one dose of the drug during the study period; and 
c) assess the cost  generated by this t reatment .
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Methods

To fulil the above-mentioned objectives, an ambispective, 
observat ional and single-cent re study was conducted on the 
use of drugs as a prescript ion-evaluat ion of the indicat ion 
of rituximab in a tert iary hospital from March 2003 (date 
on which the Cytostat ic Unit  of the Pharmacy Department  
began operat ions) unt il December 31, 2007, with a follow-
up period ending on April 30, 2008.

For each pat ient  who began t reatment  with rituximab 
during the study period, an informat ion sheet  was completed 
with general informat ion on the pat ient  and those relat ing 
to the t reatment  regimen administered. This sheet  was 
updated with information on subsequent cycles and the 
evolut ion of the disease.

The rituximab package lealet was reviewed every 
month to detect possible modiications and determine 
the compliance of clinical pract ice with the established 
recommendat ions. On the other hand, the digital clinical 
history of all pat ients was accessed every 15 days to collect  
data on the possible responses to t reatment , informat ion on 
the progression of the disease or possible adverse react ions. 
For lymphomas, pat ient  evolut ion was recorded by posit ron 
emission tomography or computerised tomography and for 
rheumatoid arthrit is the response criteria of the American 
College of Rheumatology were used.10 The digital history 
only provides informat ion on deaths occurring in the hospital 
and therefore informat ion regarding other deaths was 
obtained from the city’s register ofice. All data collected 
was entered into a SPSS database.

The cost  was calculated using PTR + VAT for drugs as at  
January 1, 2007. The total cost  was calculated by totalling 
the cost  of the chemotherapy regimens related to rituximab 
calculated for a generic pat ient  with average body surface 
area of 1.8 m2 and the cost  of all rituximab vials necessary 
for each of the patents in the study, regardless of whether 
any of the vials were not  completely used.

The following was analysed for each of the pat ients 
included in the study:

1.  Consistency between the indicat ions on the package 
lealet and clinical practice: compliance in relation to 
the regimen, line of treatment, dosage, cycle frequency, 
and number of cycles.

2.  Eficacy of the treatment: response rate, hypothetical 
beneit of the treatment, and progression-free survival. 
Where possible, the durat ion of the response, progression 
t ime, event -free survival and general survival were 
determined.

3.  Cost  of the t reatment : per t reatment  episode, per 
pat ient , and up to disease progression.

Dichotomous qualitative variables (yes/no) were used to 
analyse the suitabilit y of the indicat ions in the packaging 
lealet and continuous quantitative variables for the eficacy 
of the t reatment  and the cost .

The SPSS 15.0 program for Windows was used for the 
stat ist ical analysis of the data and a descript ive analysis of 
the study subj ects was performed by calculat ing averages 
and standard deviat ions or means and percent iles for the 
quantitative variables according to whether these were 
normal or not, respectively. Frequencies and percentages 
were also calculated for the qualitative variables. This 
analysis was conducted globally and segmented for the 
dichotomous diagnost ic variable. After describing the 
sample, a Kaplan-Meier survival analysis was performed 
and the log-rank test  was applied to study the possible 
dif ferences, according to the type of diagnosis and the 
age category, in the progression t ime elapsed, recurrence, 
change of t reatment  or death.

The statistically signiicant value was P<.05.

Results

The indications approved for rituximab in the package lealet 
during the study period are those included in Table 1.

Of the 221 pat ients t reated, 82 (37.1%) received the 
t reatment  for a disease that  was not  indicated on the 
packaging lealet, and therefore more than one third had 
to request compassionate use.

Pat ients with follicular lymphoma received a total of 54 
t reatment  regimens with rituximab, and of these, 27.8% of 
the regimens/ lines used complied with what  was indicated 
(13 rituximab in monotherapy for second line or subsequent 
and 2 CVP-R for irst line). The remaining regimens used are 
presented in Figures 1 and 2. The analysis of the frequency 
of administ rat ion and the number of cycles showed that  

Table 1 Summary of the indicat ions of rituximab during the study period

  Diagnosis  

  FL LBCL From 7-6-2006 RA

Line First Second and subsequent First and subsequent Second and subsequent

Monotherapy — X — —

Associat ion CVP — CHOP MTX

Mandatory tests CD20 +

Frequency between cycles 21 days 7 days 21 days

No. of cycles 8 4 8 1 (2 infusions)

FL indicates follicular lymphoma; LBCL, large B-cell lymphoma; MTX, methot rexate.
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41.7% of the above comply with what  is indicated in the 
packaging lealet; the dose used in all cases was the dose 
indicated in the lealet (375 mg/m2).

All the pat ients with large B-cell lymphoma (LBCL) 
presented posit ive CD20 and of the 98 regimens used for 
these pat ients, 63 (64.3%) coincided with what  was indicated 
on the package lealet (CHOP-R), although only one patient 
also complied with the line of treatment, dose, frequency 
of administ rat ion and the number of cycles. The remaining 
regimens used for these pat ients is shown in Figure 3.

The 21 pat ients in t reatment  with rituximab for RA were 
receiving this from July 2006, date on which this drug was 
approved to t reat  this disease. In this case, compliance 
with the package lealet in terms of the treatment regimen 
received (rituximab in monotherapy), the dose (1000 mg/ m2) 
and the line of t reatment  (failure of at  least  one t reatment  
with ant i-TNF) was 100%. The number of cycles was in line 
with that indicated in the lealet in 18 patients (85.7%) and 
the t ime between the 2 infusions of rituximab was 14 days, 
as indicated in the package lealet, in 13 patients (61.9%). A 
total of 8 pat ients (38.1%) were given a second t reatment , 
however in all cases this was in line with the indicat ions of 
the package lealet, since the second cycle was separated 
from the irst by a minimum of 16 weeks.

The t reat ment  regimens used for diagnoses which 
were not  indicat ed in t he package leaf let  are out l ined 
in Table 2.

A total of 304 t reatment  episodes were recorded during 
the study period (182 for approved diagnoses and 122 for 
non-approved diagnoses). The response rate recorded was 
51.1% for approved diagnoses and 34.9% for non-approved 
diagnoses, whereas the rate of progression was 27.5% 
and 46.7%, respect ively. Of the 221 pat ients assessed, 69 
(31.2%) died during the follow-up period, 35 (25.3%) in the 
irst group, and 34 (41.5%) in the second.

The eficacy parameters determined are presented in 
Figure 4. There were signiicant differences in the time to 
progression (P=.005) and progression-free survival (P=.001) 
on comparing the approved and non-approved diagnoses.

Three pat ients with follicular lymphoma (FL) presented 
adverse react ions, 11 with LBCL, and 1 with RA; t reatment  
had to be suspended in 8 pat ients.

The average cost  per t reatment  episode was greater 
for idiopathic thrombocytopaenic purpura (ITP) (€11 683), 
followed by FL (€11 036) and MALT lymphoma (€10 283). On 
analysing the total cost  per pat ient  (taking into account  the 
fact  that  some received more than one t reatment  episode), 
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the highest  result  was obtained in the case of FL (€15 940), 
followed by MALT lymphoma (€14 958) and B-cell chronic 
lymphocyt ic leukaemia (B-CLL) (€14 837).

The average cost  to disease progression (calculated 
as the rat io between the total cost  per pat ient  and the 
disease-free months from the start  of t reatment ) was €287 
for the approved diagnoses compared with €352 for the 
non-approved diagnoses.

Discussion
The main cause of the high percentage of non-compliance 

found in this study (37.1%) was the lack of response to 
standard t reatments. Some authors, such as Glimelius et  
al,11 indicate a very clear at t itude among some professionals 
to systemat ically use a new drug or a new regimen as soon 
as it is approved, even if the beneit of this is not clear 
or is very modest , compared with others who act  more 
caut iously. Rituximab was used to t reat  eight  types of non-
approved NHLs, however some of these are recommended 
in the clinical pract ice guides.12-14

The low level of compliance with the package lealet in 
terms of the number of cycles administered is due, in part ,  
to the fact  that  pat ients progress and decide to change the 
chemotherapy regimen. On the other hand, and despite 
the fact that this is not indicated in the package lealet, 
a high percentage of pat ients (36.5% with LBCL) received 
6 t reatment  cycles, as indicated in some clinical pract ice 
guides15 and in some clinical t rials.16,17

During the study the associat ion between rituximab and 
CVP was only indicated in the case of follicular lymphoma; 
however 68.4% of pat ients with this diagnosis received 
CHOP-R, the use of which is approved by a large number of 
clinical studies.16-18

Of the 34 unauthorised regimens used for LBCL, 
rituximab in monotherapy was the most frequently used 
(in 12 pat ients), in some cases as maintenance therapy (4 
occasions) or second t reatment  (2 occasions) in pat ients 
who had previously received some other t reatment  regimen 
which included rituximab. There exists clinical studies 
which assess the eficacy of rituximab in monotherapy 
for pat ients with LBCL, however the results obtained in 
relat ion to the general response or PFS are lower than those 
obtained when the ant i-CD20 is associated with another 
chemotherapy regimen.19 Maintenance therapy only proved 
effect ive when the pat ients had not  previously received 
t reatment  with rituximab.20

In terms of RA, clinical pract ice with rituximab shows 
greater compliance with the package lealet. One of 
the reasons for this could be the existence of advisory 
commissions for the rat ional use of drugs in t reat ing 
inlammatory rheumatic diseases within the scope of 
the Regional Department  of Health for the Autonomous 
Community (Resolut ion S/ C 2/ 2005 [25-01]), which aims to 
guarantee that  these drugs are used under st rict  criteria 
for maximum eficacy, safety and eficiency, with uniform 
applicat ion in all cent res.

In the economic sect ion, it  is to be noted that  more 
than 98% of the cost  was incurred in relat ion to the use 
of rituximab, since the chemotherapy regimens in which 
this drug is involved have a relat ively low price. The 
average cost  per pat ient  is lower for RA (€6052) than for 
other diagnoses, since the number of infusions of rituximab 
received per pat ient  varies between 2 and 4 in the maj ority 

of cases, so that  although the dose per infusion received 
is greater (1000 compared with 375 mg/ m2),  the overall 
cost  is lower. On the other hand, with the except ion of 
the isolated case of lymphoplasmacyt ic NHL, which is not  
representat ive, the higher average cost  per pat ient  was for 
follicular lymphoma (€15 940), due to the fact  that  almost  
50% of pat ients received more than one t reatment  regimen 
with rituximab and 4 pat ients received second t reatment  
and the other 9, maintenance therapy.

Reviewed clinical trials that assess the eficacy of 
rituximab in indicat ions which are not  authorised in the 
package lealet, for which this drug was used in this study,21-25 
are on the whole of poor methodological quality, in phase 
II,  are open studies, have a small number of pat ients and 
are not  comparat ive in some cases. This corresponds to the 
fact  that  many drugs are approved based on results that  
do not provide clear beneits, are not very consistent or 
are obtained from non-comparat ive phase II clinical t rials.9 
Only in 2 of the t rials for the t reatment  of CLL were suitable 
means of assessing the eficacy of the treatments used, 
such as the mean survival, the percentage of pat ients alive 
in a certain period or the hazard rat io.26,27

Table 2 Number of occasions in which each of the 

following chemotherapy regimens was used to t reat  

diagnoses not  indicated for rituximab in the package 

lealet

Diagnosis Treatment  

regimen

Number 

Burkit t ’s lymphoma CHOP-R 1

ESHAP-MINE-R

PETHEMA-R 1

Hodgkin’s lymphoma R 2

ABVD-R 1

Graft -versus-host  disease R 3

Wegener R 3

Waldest rom CVP-R 1

lymphoplasmacyt ic NHL CHOP-R 1

Conj unct ival B-cell lymphoma CHOP-R 1

Cutaneous B-cell lymphoma CHOP-R 1

T-cell rich B-cell lymphoma T CHOP-R 3

ABVD-R 1

ESHAP-MINE-R 1

CVP-R 1

FCM-R 1

Prolymphocyt ic leukaemia R 2

CHOP-R 1

Thrombocytopenia R 2

Mixed connect ive t issue  

 disease

R 1

Sclerosis R 1

Autoimmune haemolyt ic anaemia R 1
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