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Abstract

Objective: To evaluate effectiveness and safety profile of pe-
metrexed in patients with locally advanced or metastatic
non-small-cell lung cancer (NSCLC) when it’s used on real cli-
nical practice in Andalusia (a Spanish region with 8.5 million
inhabitants, 2014 census data).

Methods: An observational multicentre retrospective study
was conducted. Adult patients with locally advanced/metas-
tatic NSCLC who received pemetrexed in any hospital in the
Andalusian Public Health System during the last term of 2011
were included. We collected patients” baseline characteristics,
diagnostic and treatment data, effectiveness variables (respon-
se to treatment with pemetrexed and overallsurvival) and main
adverse reactions detected.

Results: 172 patients from 17 hospitals were included (77.33%
were men), median age 63 years old (between 34 and 83).
The predominant histology was adenocarcinoma (84.30%)
and 85.20% were diagnosed of lung cancer with IV-stage.
78.49% had been smokers at some point in their lives. Median
overall survival from the start of pemetrexed was 9 months
(95%Cl, 4.1-13.9). Progression of the disease was the most
frequent response (33.14%), only one patient had complete
response. Stable disease was associated with a higher probabi-
lity of survival. Main adverse reactions detected were asthenia,
haematological reactions, gastrointestinal reactions and der-
mal o mucous toxicity. No patients discontinued treatment for
serious toxicity.

* Autor para correspondencia.

Correo electrénico: sg.pm.mary@gmail.com (Maria Antonia Pérez-Moreno).

Recibido el 4 de diciembre de 2015; aceptado el 25 de julio de 2016.

DOI: 10.7399/fh.2016.40.6.10424

Efectividad y seguridad del pemetrexed en el cancer de
pulmén no microcitico en el Sistema Sanitario Publico
de Andalucia

Resumen

Objetivo: Evaluar la efectividad y el perfil de seguridad del pe-
metrexed en pacientes con cancer de pulmdn no microcitico
(CPNM) localmente avanzado o metastasico en la préactica cli-
nica real en Andalucia (una regién espanola con 8,5 millones
de habitantes segun los datos del censo de 2014).

Métodos: Se realizd un estudio retrospectivo multicéntrico ob-
servacional, incluyendo aquellos pacientes adultos con CPNM
localmente avanzado/metastasico que hubiesen recibido pe-
metrexed en cualquier hospital del Sistema Sanitario Publico
de Andalucia durante el ultimo trimestre de 2011. Se revisaron
las caracteristicas basales de los pacientes, los datos relativos
al diagnostico y al tratamiento, las variables de efectividad (en
términos de respuesta al tratamiento con pemetrexed y super-
vivencia global) y las principales reacciones adversas detectadas.
Resultados: Se incluyeron un total de 172 pacientes proceden-
tes de 17 hospitales (77,33% hombres), con una mediana de
edad de 63 anos (rango: 34 y 83). La histologia predominante
fue el adenocarcinoma (84,30%) y el 85,20% fueron diagnos-
ticados de cancer de pulmdn en estadio IV. El 78,49% habian
sido fumadores en algin momento de sus vidas. La mediana
de supervivencia global desde el inicio del pemetrexed fue de
9 meses (IC del 95%, 4,1-13,9). La progresion de la enferme-
dad fue la respuesta al tratamiento méas frecuente (33,14%)
y solo un paciente tuvo una respuesta completa. La presencia
de enfermedad estable se asocié con una mayor probabilidad
de supervivencia. Las principales reacciones adversas detecta-
das fueron astenia; reacciones hematoldgicas, gastrointesti-
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Conclusions: Pemetrexed resulted quite effective in NSCLC
when it was used on real clinical practice, with higher sur-
vival in non-squamous histology and patients with the best
score of Eastern Cooperative Oncology Group scale. The to-
xicity profile was well tolerated. Prospective studies would
be needed to confirm the effect of prognostic factors ob-
served.
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Introduction

Lung cancer (LC) is currently a significant public health
problem as it is the most prevalent cancer in the world and
the most common cause of death from cancer worldwide.
There was estimated to be 1.8 million new cases in 2012
(12.9% of the total) and to be responsible for nearly one in
five (1.59 million deaths, 19.4% of the total). The European
age-standardised incidence rate of lung cancer in 2012 was
44.9 per 100.000 people’. Developing nations in Asia (e.g.,
China) and Africa are seeing increased lung cancer rates. In
Spain 20.000 adults are newly diagnosed each year?.

Smoking accounts for 80% of the worldwide lung
cancer burden in males and at least 50% of the burden
in females®. However, new cases for all age groups com-
bined declined 2.6% per year among men and 1.1%
per year among women (2005-2009), specially fast in
adults aged 35-44, which reflects decrease in smoking
rates over the past 30 years*>.

Globally, survival rates at 5 years after diagnosis are
less than 15%°® and approximately 55% of patients who
have been newly diagnosed with non-small-cell lung
cancer (NSCLC) have distant metastases’.

In spite of the addition of new drugs to the therapeutic
arsenal in recent years, disease prognosis continues to be
poor, with response rates to first-line chemotherapy (Ch)
of 20-40 % and a median survival of 7-12 months®.

Pemetrexed is an anti-metabolite that inhibits several
enzymes acting in the folate synthesis, hence disrupting
essential metabolic processes necessary for folate-de-
pendent cell replication. At present, three indications
are approved by regulatory agencies in locally advanced/
metastatic non-squamous histology: combined with pla-
tinum in first-line induction treatment; as mono-therapy
in first-line maintenance treatment (in patients whose
disease has not progressed immediately following a pla-
tinum-based chemotherapy regimen) and as second-line
treatment in mono-therapy. In all three situations patients
with predominantly squamous histology are excluded®.

Pemetrexed is currently considered an alternative in
first-line and second-line treatment of NSCLC'®'"12, but the

nales y dermatoldgicas o toxicidad mucosa. Ninguno de los
pacientes interrumpio el tratamiento por toxicidad grave.
Conclusiones: El pemetrexed resulté bastante efectivo en el
CPNM cuando fue utilizado en la practica clinica real, con una
mayor supervivencia en histologia no escamosa y en los pa-
cientes con mejor puntuacion en la escala Eastern Cooperative
Oncology Group. El perfil de toxicidad fue bien tolerado. Se-
rian necesarios estudios prospectivos para confirmar el efecto
de los factores pronésticos observados.

PALABRAS CLAVE
Pemetrexed; Cancer de pulmoén no microcitico; Efectividad;
Seguridad.

Farm Hosp. 2016;40(6):477-485

number of alternatives'®'*'>, the use of pemetrexed in di-
fferent situations (maintenance or induction) and the possi-
bility of subpopulations that could get an additional benefit
to this type of therapies'® makes their use controversial.

Despite its relative recent appearance on the market,
there are numerous publications about pemetrexed use,
although results are conflicting and not always consis-
tent'. This fact together with the high economic and
care impact involved in its use (the cost per patient is six
times that of current treatment) '8, makes it necessary to
perform an assessment of its effectiveness and safety,
so as to identify the patient population that may signifi-
cantly benefit from this therapy and conditions of use in
which they can obtain better results.

For this, the main objective of this study was to eva-
luate effectiveness and safety profile of pemetrexed
in patients with locally advanced or metastatic NSCLC
when it’s used on real clinical practice in Andalusia (a
Spanish region with 8,5 million inhabitants, 2014 cen-
sus data, where public hospitals provide healthcare for
96% of the population). Secondary objectives were to
analyse effectiveness in terms of survival according to
relevant characteristics (relating to the patient and to the
tumour) and to evaluate the safety depending on pa-
tients’ age and concomitant use of platinum.

Methods

An observational multicentre retrospective study of the
use of pemetrexed was carried out. We collected data of
all the patients who received pemetrexed for NSCLC at
any Andalusian Public Healthcare Service hospital (Spain)
between 1t October 2011 and 31t December 2011.

Inclusion criteria were: patients with age > 18 years
old with locally advanced (lllb) or metastatic (IV) NSCLC
treated with pemetrexed in any Andalusian Health Sys-
tem hospital in the last term of 2011.

We recorded the following variables:

e Anthropometric data (patients’ age, gender and body
surface area).
e Renal function and smoking habits.
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e Diagnostic and treatment data: tumour histology,
metastatic location, disease stage and Eastern Coo-
perative Oncology Group stage (ECOG) perform sta-
tus at diagnosis and at the beginning of pemetrexed
treatment, indication of pemetrexed and the reasons
for which treatment with pemetrexed had been finali-
zed (scheduled end of treatment, voluntary abandon-
ment, severe toxicity, disease progression, death, loss
to follow up or deterioration of general condition).

e Effectiveness variables: The response to treatment was
considered as complete response (CR), partial respon-
se (PR), stable disease (SD), disease progression (DP) or
unknown. Furthermore, survival data were measured:
Overall survival (OS, months) calculated as the time be-
tween initiation of chemotherapy and date of death
and Progression-free survival (PFS, months), calculated
as the time between the start of the chemotherapy and
date of progression or end date tracking.

e Safety variables: Grade 3-4 adverse reactions included
in the clinical history. The measures that were taken at
the presence of toxicity were also reviewed.
Effectiveness variables were studied according to rele-

vant characteristics of treatment and diagnosis.

We analysed if the combination with platinum and
age influenced about the frequency of adverse reactions.

The treatment information was obtained from the on-
cology pharmacy database in each hospital. All patient
demographic data were taken from digital clinical histo-
ries. In order to collect the data, all oncologist pharmacists
for each center were contacted. They identified the pa-
tients who received pemetrexed from the chemotherapy
pharmacy systems at their hospitals. Following this, a re-
searcher visited each hospital to collect the data. At least
one visit was made to each center. Visits were planned
when required in order to finish collecting information.

A descriptive analysis of the data was carried out (mean,
median, range and inter-quartile range). The description of
the qualitative variables was conducted using frequency
distribution and percentages. Quantitative variables were
described by using measures of central tendency (mean or
median) accompanied by a measure of dispersion (standard
deviation or inter-quartile range). All the calculations were
performed using a two-tailed test and confidence intervals
of 95%, with the statistics program SPSS® 16.0. The sta-
tistical significance threshold was established at a P <0.05.

To compare means the nonparametric Mann-Whitney
U test was applied and for the comparison of propor-
tions Fischer’s exact test was applied. The probability of
survival was estimated with the Kaplan-Meier and to cal-
culate the statistical mean of the different groups cap-
tion the Mantel-Cox test was used.

The approval of the Research Ethics Committee coordi-
nating centers and the Spanish Drug and Devices Agency
was obtained before starting the study. It was classified as
a post-authorization study. According to this classification
it was not necessary to obtain informed consent. It con-

forms to the Organic Protection of Data Law 15/1999, of
December 13 (OPDL), and in order to protect patients’
confidential data, they were identified by a corresponding
numerical code preceded by the initials of the hospital, for
example: HVR (Hospital Virgen del Rocio).

Table 1. Patients’ baseline characteristics

L. N (%),
Characteristic total n= 172
Median age (years old) 63 (34-83)
Gender
e Men 133 (77.33%)
e \Women 39 (22.67%)

1.78 (1.39-2,39)

89.15
(43.85-179.53)

Mean body surface area (m2)

Mean creatinine clearance (ml/min)

Smoking habits:
e Actual smoker 55 (31.98%)
e Ever smoked 68 (39.53%)
e Stop smoking at the time of diagnosis 12 (6.98 %)
e Non-smoking 25 (14.53%)
e Unknown 12 (6.98%)

Tumour histology

e Epidermoid/squamous
e Non squamous

— Adenocarcinoma

3(1.74 %)

145 (84.30%)

— Large cells 16 (9.30%)

— Others 8 (4.66%)
Diagnosis stage
o | 0
o || 2(1.16%)
e |lla 7 (4.07%)
e llb 16 (9.30%)
o |V 147 (85.47%)
Stage at time of treatment
e b 15 (8.72%)
o |V 157 (91.28%)
ECOG at the time of the diagnosis
e 0 48 (27.91%)
o 108 (62.79%)
o 2 14 (8.14%)
e 3 1 (0.58%)
e Unknown 1(0.58%)
EGFR mutation:
e Positive 10 (5.81%)
¢ Negative 68 (39.53%)
e Unknown 94 (54.65%)
Beginning of treatment with PMX- ECOG
e 0 30 (17.44%)
e 104 (60.46%)
o 2 15 (8.72 %)
e Unkown 23 (13.37%)
Metastatic location
e Bones 49 (28.49%)
o |iver 16 (9.30%)
® Brain 22 (12.79%)
e Adrenal glands 15 (8.72%)
e QOthers 123 (71.51%)
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Results

Patients, disease and treatment
characteristics

172 patients from a total of 17 hospitals were inclu-
ded in 2011. The median age was 63 years old (between
34 and 83 years old) and 42.4% older or equal to 65
years. 77.33 % were men. All patients had adequate
renal function, 85.20% were diagnosed for lung can-
cer with metastatic-stage tumour (IV) and 78.49% had
been smokers at some point in their lives (only 7% had
stopped smoking at the time of diagnosis).

The predominant histology was adenocarcinoma
(84.30%). At the beginning of the treatment with pe-
metrexed, 91.28% of the patients had stage IV tumour
and 60.46% of them ECOG 1. Patients’ baseline charac-
teristics are shown in table 1.

At the end of the study 95 patients had died.

37.2% of patients with NSCLC received pemetrexed
in combination with platinum for first-line treatment
without maintenance therapy and 27.9% for first-line
treatment in combination with platinum followed by
maintenance pemetrexed.

Effectiveness results

The median overall survival from the start of peme-
trexed was 9 months (95% Cl 4.08 to 13.92). Figure 1
shows the Kaplan-Meier curve for OS.

In table 2 survival analyses results according to the
possible prognostic factors studied has been collected.

The response to treatment with pemetrexed and the
main reasons for withdrawal or suspension of the treat-
ment are shown in Table 3. Progression of the disease
(PD) has been the most common treatment response
to pemetrexed (33.14%) and after treatment with pe-
metrexed one patient had complete response (CR). The
presence of stable disease was associated with a higher
probability of survival.

The analyses of OS for each of histologic groups de-
monstrated improved OS in patients with adenocarcinoma
and large-cell carcinoma. It was also shown improved survi-
val in patients with the best score of ECOG scale (especially
ECOG 0) and when the drug was prescribed as first-line
treatment in combination with platinum followed by main-
tenance treatment with pemetrexed or when it was used in
second line monotherapy treatment. Kaplan-Meier curves
for OS according to these variables are shown in Figure 2.

It seems there was trend, but not significant, to lon-
ger OS in women, in patients younger than 65 years and
when the stage at the start of treatment with peme-
trexed was IV.

Safety results

Main grade 3-4 adverse reactions detected were as-
thenia, haematological reactions, gastrointestinal reac-
tions and dermal o mucous toxicity. The values of the
safety variables have been detailed in Table 4.
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Figure 1. Kaplan-Meier
curve for Overall Survival.
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Table 2. Effectiveness results

Median Overall Survival, P
m (1C95%) value
N (%) Events

Lower Upper Log-

limit limit rank
Total 172 95 9 4.08 13.92
Gender
Male 133 (77.33) 78 9 7.32 10.68  0.309
Female 39 (22.67) 17 16.15* 12.26  20.03
Age
<65 years 99 (57.56) 55 10 8.55 11.46  0.861
>65 years 73 (42.44) 40 9 0.32 17.68
ECOG at the time of the diagnosis
0 48 (27.91) 20 17 7.19 26.81 0.009
1 108 (62.79) 63 6.32 9.68
2-3 15 (8.14) 11 5 3.76 6.24
Begining of PMX- ECOG
0 30 (17.44) 13 17 483 29.12 0.132
1 103 (60.46) 60 6.25 9.75
2 15 (8.72) 10 7 0.94 13.06
Tumour histology
Adenocarcinoma 145 (84.30) 75 9.138*  1.00 30.00 0.021
Large cell 16 (9.30) 12 9.813* 2.00 16.00
Non-squamous undetermined 1(0.58) 1 2% 2.00 2.00
Epidermoid 3(1.74) 2 8.67*  3.00 15.00
Others 7 (4.07) 5 9.143* 1.00 24.00
Tumour Stage
llb 15 (8.72) 10 6 3.46 8.53 0.134
v 157 (81.28) 85 10 4.44 15.56
Response to treatment
) 40 (23.26) 12 9 5.00 30.00 <0.001
ND 35 (20.35) 28 2 1.00  26.00
DP 57 (33.14) 36 5 1.00 26.00
PR 39 (22.67) 19 5 3.00 26.00
Indication for use
;i(resattmeeniombined with platinum without maintenance 64 (37.21) 42 v 509 8.91 0.024
Maintenance treatment with prior platinum-based regimen 12 (6.98) 6 9 4.84 13.16
\lj\l/rli;[] Ilioneemc;r;?(iended with platinum and maintenance treatment 48 (27.91) 73 17 6.53 27.47
Second line combined with platinum 19 (11.05) 8 15.84* 11*  20.68*
Second line as monotherapy 13 (7.56) 5 19 14.9 23.1
Third or subsequent lines 11 (6.40) 8 6 2.76 9.24
Others 5(2.91) 3 3 0.853 5.15

*Average valor. SD: stable disease; ND: not defined; DP: disease progression; PR: partial response

It was detected higher frequency of adverse reactions
when pemetrexed was used in combination with plati-
num than when it was used in monotherapy, but there

were no statistically significant differences. Safety results
in terms of age were comparable between patients un-
der 65 years and those with 65 years or older.
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Table 3. Response to the treatment and ending reasons

N (%)
Response to the treatment with pemetrexed
DP (disease progression) 57 (33.14)
SD (stable disease) 40 (23.26)
PR (partial response) 39 (22.67)
CR (complete response) 1(0.58)
ND (not defined) or no response (exitus) 35 (20.35)
Reason for the end of treatment with pemetrexed
End of scheduled treatment 27 (15.70)
Voluntary abandonment 0 (0)
severe toxicity 5(2.91)
Disease progression 66 (38.37)
Exitus 3(1.74)
Loss of follow up 17 (9.88)
Deterioration of general condition 23 (13.37)
Others 28 (16.28)

Continuous treatment at the end of the study 3 (1.74)

No patients discontinued treatment for serious toxici-
ty associated with it.

The measures taken to the toxicity associated with pe-
metrexed were: end of the treatment (in 5 patients, due
to asthenia, anemia, neutropenia and renal toxicity), do-
ses reduction 20% (in 7 patients), delay of the next cycle
of chemotherapy (for 4 patients), two patients required
hospitalization (because of severe thrombocytopenia
and rash) and for 10 patients other measures.

Discussion

This study (that is part of an ambitious research pro-
ject supported by Spanish Government) has evaluated the
effectiveness and safety of the treatment with pemetrexed
in non-small-cell lung cancer when it’s used on real clinical
practice, specifically in a homogeneous region with more
than 8 million inhabitants and it is the first study to target
full medical histories instead of databases.

The majority of patients treated with pemetrexed were
male, which is consistent with the fact that LC continues
to be more prevalent in this sex'. In addition, a high per-
centage of patients had been smokers at some point in
their lives, proving that this habit represents a very impor-
tant risk factor for the development of this disease'.

There are published previous studies which assessed
the use of pemetrexed in NSCLC, but with a population
of less patients?®?'. Also, unlike the previous ones, the
present study evaluates effectiveness of pemetrexed in
all lines prescribed for treatment pemetrexed.

As for the effectiveness results in terms of response
to treatment, disease progression was the most com-
mon response. However, the rate of treatment response

(complete response or partial response) was quite high,
significantly higher than previous studies published as
Villanueva et al.?" or Picaza et al.?°, although the per-
centage of patients with stage IV was also very high.
Further, compared with the pivotal clinical trials for the
approval of three indications of pemetrexed in the pre-
sent study we found a greater response to treatment
with pemetrexed. In combination with platinum for
first-line induction treatment, Scagliotti et al.?? detected
a response rate of 30.6%, Hanna et al.?*> in second line
treatment found 9.1%, and Paz-Ares et al.® described
3% of response for first-line maintenance treatment.

Overall survival data were similar or higher relative to
the published literature, except for first-line treatment
combined with platinum, in which survival rates were
lower than the study Scagliotti et al.?? Similarly to publi-
shed clinical trials differences in survival was observed
according tumour histology, being significantly higher
in non-squamous histology (adenocarcinoma and large
cell), which confirms the fact that there are subpopu-
lations of patients who may derive more benefit from
treatment with pemetrexed. This finding differs from
those obtained from previous retrospective studies such
as Villanueva et al.", in which no differences were found
in survival according to histology, but in this study the
majority was squamous histology.

Pemetrexed has been shown to be significantly safer
than other therapies for lung cancer treatment in different
lines. In our study, in 27 patients treated with pemetrexed
grade 3-4 adverse reactions were detected, which seems
a low percentage of the total patients (15,70%), with low
rates of haematological and gastrointestinal toxicity, even
lower than published data, especially in case of neutrope-
nia. Although most frequent were when pemetrexed was
associated with platinum, no statistically significant diffe-
rences were found. Nor does the development of adverse
reactions associated with age. This perhaps could be due
to the low frequency of detected events.

This study is not without limitations. It refers to the
Andalusian population, so it is a local study. Results
could not be representative of the rest of areas. It is also
a retrospective study without control group, so there are
a lot of censored data because some of the clinical his-
tories did not have all the required information of the
data collection notebook, so the results shown may be
somewhat bias. However, it provides valuable informa-
tion about the effectiveness and safety of the drug in
healthcare daily practice.

Conclusions

Pemetrexed resulted quite effective when it was used
on real clinical practice, with higher survival in non-squa-
mous histology (adenocarcinoma and large cell) and pa-
tients with the best score of ECOG scale. The toxicity
profile was well tolerated.
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Figure 2. Kaplan-Meier curves for Overall Survival probability acording to prognostic factors.

The results should be carefully interpreted because
of the small sample size and retrospective design of the
study. Prospective studies would be needed to confirm
the effect of prognostic factors observed.
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Table 4. Safety results

Association with platinum Age
To(t;)ls n (n=\1(§§), n NOn(?;:)lO), P value TSEQyQE;a: ?527)/3?: P value
(%) (%) (%)
Asthenia 6 (3.48) 5(3.78) 1(2.50) 0.545 2 (2.02) 4 (5.48) 0.286
Neutropenia 5(2.91) 5(3.79) 0(0) 0.526 3(3.03) 2(2.74) 0.538
Thrombocytopenia 2 (1.16) 2 (1.51) 0 (0) 0.786 1(1.01) 1(1.40%) 0.741
Pancytopenia 2 (1.16) 1(0.76) 1(2.50) 0.214 0 (0) 2(2.74) 0.222
Nausea 2 (1.16) 2(1.51) 0 (0) 0.786 0 (0) 2 (2.74) 0.222
Vomiting 2 (1.16) 2 (1.51) 0 (0) 0.786 1(1.01) 1(1.40%) 0.741
Constipation 1(0.58) 1(0.76) 0(0) 0.889 1(1.01) 0(0) 0.519
Skin rash 3(1.74) 3(2.27) 0 (0) 0.692 2 (2.02) 1(1.40%) 0.529
Binocular tearing 1 (0.58) 0 (0) 1(2.50) 0.111 1(1.01) 0 (0) 0.519
Mucositis 1 (0.58) 1(076) 0 (0) 0.889 1(1.01) 0 (0) 0.519
Paronychia 1 (0.58) 1(0.76) 0 (0) 0.889 0 (0) 1(1.40%) 0.481
Lack of sexual appetite 1 (0.58) 1(0.76) 0 (0) 0.889 1(1.01) 0 (0) 0.519
Hand fissure 1 (0.58) 1(0.76) 0 (0) 0.889 0 (0) 1(1.40%) 0.481
Renal toxicity 1 (0.58) 1(0.76) 0 (0) 0.889 1(1.01) 0 (0) 0.519
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Hospital), Marga Garrido (Costa del Sol Hospital), Be-
gofia Muros de Fuentes (Virgen de la Victoria Hospital),
Beatriz Mora Rodriguez (Regional de Malaga Hospital),
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