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level, by 25% for developed countries, and by 3% for developing
countries (web table 3).

Colon and Rectum Cancer
In 2013, there were 1.6 million incident cases of colon and rectum can-
cer, and it caused 771 000 deaths. Colon and rectum cancer caused
15.8 million DALYs in 2013, with 56% occurring in developing countries
and 44% occurring in developed countries (web table 9). The probabil-
ity of developing colon and rectum cancer before age 79 years was
higher for men than for women (1 in 27 men; 1 in 43 women).

Globally, colon and rectum cancer ranked third for cancer inci-
dence and fourth for cancer death in 2013 (Figures 3 and 4). For
developed countries it ranked second for incidence and mortality,
and in developing countries it ranked fourth for both incidence
and mortality.

As detailed in in web tables 4 and 5, the 2013 incidence rates
per 100 000 for men were the lowest in western sub-Saharan Africa
(with ASDRs per 100 000 reported for comparison) (ASIR, 9.12;
ASDR, 6.51), south Asia (ASIR, 10.26; ASDR, 6.07), and eastern sub-
Saharan Africa (ASIR, 12.73; ASDR, 9.91) and the highest in Austral-
asia (ASIR, 60.64; ASDR, 22.29), high-income Asia Pacific (ASIR,

58.48; ASDR, 22.56), and western Europe (ASIR, 55.69; ASDR,
24.24). For women, incidence rates per 100 000 in 2013 were the
lowest in south Asia (with ASDRs per 100 000 reported for com-
parison) (ASIR, 6.04; ASDR, 3.98), western sub-Saharan Africa (ASIR,
6.95; ASDR, 5.49), and eastern sub-Saharan Africa (ASIR, 9.86; ASDR,
8.57) and the highest in Australasia (ASIR, 43.75; ASDR, 15.95), high-
income North America (ASIR, 39.95; ASDR, 13.12), and western Eu-
rope (ASIR, 33.96; ASDR, 15.01) (web tables 1 and 2). eFigure 6a and
c in the Supplement show that colon and rectum cancer was the can-
cer with the highest incidence in 2013 for men in Bulgaria, Brunei,
Hungary, Japan, Kuwait, Saudi Arabia, Singapore, Slovakia, and
Taiwan and the most common cause of cancer death in Ethiopia
and Tanzania. For women, colon and rectum cancer was the cancer
with the highest incidence in Japan and the most common cause of
death in Spain, Japan, Norway, Portugal, and Sweden (eFigure 6b
and d in the Supplement).

Figure 5 shows that colon and rectum cancer remained the
fourth leading cause for cancer YLLs between 1990 and 2013. Table 2
details how in 2013 almost twice as many people were diagnosed
with colon and rectum cancer as in 1990 (818 000 in 1990, 1.6 mil-
lion in 2013). Most of this increase can be explained by an aging and
growing population, but even with the same population size and
structure, colon and rectum cancer cases would have increased by
16% between 1990 and 2013 due to an increase in incidence rates.

Figure 8 shows that worldwide ASIR for colon and rectum can-
cer for women between 1990 and 2013 remained stable but in-
creased for men. As detailed in web tables 1 and 4, ASIRs increased
by 1% between 1990 and 2013 for women and by 16% for men. In
developed countries, ASIRs decreased by 3% in women and in-
creased by 8% in men. However, in developing regions, rates have
risen rapidly, with a 53% increase in men and a 31% increase in
women between 1990 and 2013. Between 1990 and 2013, age-
standardized DALY rates for both sexes have decreased by 15% at
the global level, by 18% in developed countries, and by 2% in de-
veloping countries (web table 9).

Prostate Cancer
In 2013, there were 1.4 million incident cases of prostate cancer and
293 000 deaths. Prostate cancer caused 4.8 million DALYs glob-

Figure 6. Trends in Age-Standardized Incidence Rates for Tracheal, Bronchus, and Lung Cancer, 1990-2013
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Figure 7. Trends in Age-Standardized Incidence Rates
for Female Breast Cancer, 1990-2013

Ag
e-

St
an

da
rd

iz
ed

 In
ci

de
nc

e 
pe

r 1
00

 0
00

Breast cancer

100

80

60

40

20
1990 1995 2000 2005 2010

Year

Global

Developed countries

Developing countries

Clinical Review & Education Special Communication The Global Burden of Cancer 2013

E12 JAMA Oncology Published online May 28, 2015 (Reprinted) jamaoncology.com

Copyright 2015 American Medical Association. All rights reserved.

Downloaded From: http://oncology.jamanetwork.com/ by Bartomeu Massuti on 06/22/2015

En	1990	y	en	2013	el	cáncer	
broncopulmonar	 continua	
siendo	 la	primera	causa	de	YLLs
con	un	incremento	absoluto	del	
39.2%	pero	con	una	reducción	
del	17.9%	en	las	tasas	ajustadas	
por	edad



Causas	de	muerte	España	2014



Primera	causa	de	muerte:	provincia	y	sexo



Epidemiología	del	cáncer	de	pulmón	en	España
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(Re)Setting the Standard of Care
Numerous advances over the past five years have greatly 
benefited patients. Chief among these has been a change in 
the standard of care for many types of cancer, as well as the 
addition of entirely new therapeutic modalities. Together 
with those that have been the mainstay of cancer treatment 
for many years, these new therapies give patients and 
their physicians many more options to treat, manage, and 
hopefully overcome their cancers.

Going Deep
In the not-so-distant past, there were three “pillars” of cancer 
treatment to effectively treat disease—radiotherapy, surgery, 
and traditional chemotherapy (see Figure 4).
 
With the advent of molecular biology, we began to 
understand various cancers at the molecular level and to 

develop new therapeutics that targeted those molecules that 
were closely associated with the root cause of the disease. 
Some of the earliest examples of such “molecularly targeted” 
therapeutics, which became the first generation of precision 
therapeutics, include rituximab (Rituxan) for the treatment 
of B-cell non-Hodgkin lymphoma; trastuzumab (Herceptin) 
for the treatment of HER-2–positive breast cancer; and 
imatinib for the treatment of CML.

This first generation of precision therapeutics added a 
fourth pillar of cancer treatments, and provided new, 
less-toxic options for physicians treating patients with 
these cancers (see Figure 4). Unfortunately, at the time, 
for patients for whom these therapeutics were ineffective, 
or for those who developed resistance, there were no 
other precision medicine treatment options. Fortunately, 
today this is different for patients with many, but not all, 
types of cancer.
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Prevención	

Cribado Cáncer Tasa	falsos
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muerte)

CT	bajas	dosis Pulmon 23% 4% 900
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SOH Colorrectal 2% 10% 1100

En	Europa	seguimos	esperando	a	NELSON	y	al	mismo	tiempo	revisando	
criterios	de	caso	y	procedimientos	 diagnósticos,	evaluación	costes
Las	medidas	antitabáquicas y	de	deshabituación	 deben	mantenerse
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lobectomy and segmentectomy in a noninferiority setting.13 
In cancer and leukemia group B trial, primary end point was 
noninferiority of disease-free survival (DFS), and secondary 
end points were noninferiority of overall survival (OS), local 
and systemic recurrence rates, and difference in spirometry at 
6 months. Target accrual is 1297 patients. In Japan Clinical 
Oncology Group trial, the primary end point was noninferi-
ority of OS, and secondary end points were difference in 
spirometry at 6 and 12 months, noninferiority of DFS, local 
recurrence rate, and others. Target accrual is 1100 patients. For 
both these trials, in case the prognosis after segmentectomy is 
not significantly inferior to that of lobectomy and pulmonary 
function after segmentectomy is significantly superior to that 
of lobectomy, segmentectomy is confirmed as a new standard.

Definitive answer to the question whether sublobar resec-
tion can replace lobectomy will be given soon. However, until then 
it is recommended that anatomical segmentectomy be reserved 
for the CT screening–detected pure ground-glass opacity lesions 
or part-solid lesions less than 2 cm located in the peripheral third 
of the lung, after frozen section of N1 and N2 lymph nodes has 
confirmed the T1aN0M0 status. In addition, frozen section or 
cytological evaluation of resection margins is recommended.14

LYMPH NODE DISSECTION FOR LUNG CANCER
Another important aspect of lung cancer surgery is the 

management of the locoregional lymph nodes, because we real-
ize that metastasis to these lymph nodes is strongly prognostic. 
Naruke et al15 published a landmark article in 1978, in which so-
called lymph node map (chart) was introduced for the first time. 
He analyzed the prognosis of patients with metastasis at the 
specific lymph node site and showed a prognostic importance 
to describe the site of lymph nodes. Owing to this nodal chart, 
surgeons became able to speak in the same language of lymph 
nodes. There have been several revisions in lymph node map. In 
United States, Mountain–Dressler American Thoracic Society 

map has been mainly used.16 However, the coexistence of differ-
ent maps caused discrepancy in tumor–node–metastasis (TNM) 
staging worldwide. In 2009, the International Association for 
the Study of Lung Cancer (IASLC) map was promulgated as a 
part of IASLC staging project for the global use.17

An IASLC workshop in 1996 discussed the techniques 
available at that time for intrathoracic nodal evaluation.18 The 
participants, including Dr Naruke, agreed the term “system-
atic nodal dissection” (SND) and defined the minimum stan-
dards for such an assessment. These included the labeling 
of all excised nodes using an internationally accepted nodal 
map, the excision of a minimum of three mediastinal nodal 
stations, one of which should be the subcarinal node, station 
7, and excision of hilar and intrapulmonary nodal stations in 
a centrifugal manner until the extent of resection required 
has been established. Subsequently, a proposal was made that 
the definition of a complete resection should accept SND as 
a requirement for an R0 resection with a minimum of three 
mediastinal and three N1 nodes/stations excised/sampled and 
examined by the pathologist.19 SND was shown to identify 
18% “unexpected N2” disease after preoperative evaluation 
by CT scanning and selective mediastinal exploration.20 The 
development of positron emission tomographic scanning may 
have reduced this incidence by as much as half, but the inac-
curacy of preoperative nodal evaluation remains problem-
atic.21 An alternative approach was suggested by Japanese 
colleagues, Lobe-Specific Nodal Dissection.22 The attraction 
of this technique was the demonstration that the subcarinal 
nodes in station 7 were rarely involved in the case of right 
upper lobe and left upper segment tumors if all other superior 
mediastinal nodal stations were clear of disease on frozen sec-
tion. Although this may save time and a difficult dissection of 
station 7 nodes during video-assisted thoracoscopic surgery 
(VATS) lobectomy, most surgeons find that that removing all 
mediastinal nodes by SND is expedient.

FIGURE 1
Immunotherapy
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to 75% of the patients in the phase 3 studies. Moreover, even 
if clearly significant, effect on OS remains limited. Several 
ways to improve are currently being studied. Ways to improve 
are depicted in Figure 2. With surgery alone (left part), around 
40% of the patients will be cured, around 40% will relapse and 
die of lung cancer, and around 20% will die of comorbidity 
(often smoking-related cardiovascular or lung disease). With 
adjuvant chemotherapy (right part), we have brought this to 
45%, 35%, and 20%, respectively.

A first idea is to improve tolerability and thus drug 
delivery of adjuvant chemotherapy. Better anti-emetics such 
as the neurokinin-1 antagonists were an important step. Using 
better tolerated chemotherapy has been examined as well, 
and several trials reported a far lower toxicity and better drug 
delivery with, for example, cisplatin-pemetrexed.91,92

A second way is to use adjuvant therapy only in those 
who are more likely to benefit based on prognostic factors. 
Indeed, nowadays we administer adjuvant treatment to 100 
patients to have an extra cure in 5% of these (number needed 
to treat 20). Examples are the 15-gene signature reported in 
the BR.10 adjuvant trial93 or the 14 gene quantitative poly-
merase chain reaction –based assay.89

A third strategy is enlarging the therapeutic ratio, that 
is, the risk-benefit profile, based on predictive factors. Several 
predictive factors for better activity of chemotherapy have 
been described in retrospective reports, such as expression 
of the excision repair cross-complementation 1 expression 
(ERCC1) for sensitivity to cisplatin,94 thymidilate synthase 
expression for pemetrexed,95 or ribonucleotide reductase 
M1 expression for gemcitabine.96 This principle of so-called 
pharmacogenetic-driven adjuvant chemotherapy is currently 
being explored in several prospective trials. A recent report 
on the French study showed multicenter feasibility of such 
an approach, but further development was stopped because 
of unreliable ERCC1 readouts, due to different antibodies 
reacting with different isoforms.59 Moreover, recent phase 

3 confirmatory pharmacogenetic studies in the setting of 
advanced NSCLC were disappointingly negative.97,98 So, 
albeit attractive, the principle of biomarker-driven adjuvant 
chemotherapy clearly needs further technical refinement 
before patient benefits can be expected.

The past decade has also seen the marked increase in the 
development of novel therapeutic strategies targeting signaling 
pathways, such as epidermal growth factor receptor (EGFR), 
angiogenesis, and, more recently, immunotherapy in stage IV 
NSCLC. The potential contribution of these strategies in the 
adjuvant setting is still a matter of debate. More than 1000 
patients were included in a phase III trial (NCIC BR.19) origi-
nally designed to evaluate the efficacy of gefitinib versus placebo 
in unselected patients with resected stage IB to IIIA NSCLC dis-
ease; unfortunately this study was prematurely stopped because 
of the negative results of other gefitinib studies.99–101 No overall 
survival benefit was detected with adjuvant gefitinib in the 503 
patients included, and results were also inconclusive among 
EGFR mutant patients. Another phase III study (RADIANT) is 
comparing erlotinib with placebo in patients with resected stage 
IB to IIIA NSCLC after being treated with adjuvant chemo-
therapy (ClinicalTrials.gov, NCT00373425). Eligible patients 
include those with EGFR mutation, gene amplification, or pro-
tein expression.102 Erlotinib did not prolong disease free sur-
vival in these NSCLC completely resected population.

The role of bevacizumab (added to cisplatin-based che-
motherapy) in the same disease setting is currently under eval-
uation in Eastern Cooperative Oncology Group 1505 study, a 
randomized phase III trial in completely resected stage IB to 
IIIA NSCLC.

MAGE-A3 vaccine is a cancer immunotherapy that is 
being developed specifically in the adjuvant setting in patients 
with resected NSCLC, where MAGE-A3 antigen is expressed 
in 33% of the tumor samples. On the basis of a phase II study 
in which patients who received MAGE-A3 vaccine had a non-
significant improvement in DFS and OS compared with pla-
cebo, a large phase III trial was designed and 2270 patients 
were enrolled. Unfortunately, at the beginning of 2014 it was 
announced that the trial did not meet its first and second co-
primary end points. There was no significant improvement 
in DFS compared with placebo in either the overall MAGE-
A3–positive population (first co-primary end point) or in 
those MAGE-A3–positive patients who did not receive che-
motherapy (second co-primary end point). Also a third end 
point based on a previously identified gene signature predict-
ing efficacy of MAGE-A3 vaccine was not reached.

CONCLUSIONS
Surgery remains the standard treatment for early-stage 

NSCLC. In the past 40 years, a lot of improvements have been 
made in this setting with the introduction of modern surgi-
cal techniques and radiotherapeutic approaches, alternative 
treatments to sublobar resection—in patients with borderline 
medical criteria for surgery—based on SBRT, and the com-
plementary role of systemic treatments has been definitively 
established.

Nevertheless, many issues are still a matter of debate, 
and OS improvements are clearly needed in this curative 

FIGURE 2

Respirology 
website, demonstrated that the absolute benefit of chemo-
therapy (notwithstanding the challenges of actually admin-
istering the treatment) is only modestly reduced but is now
seen in the context of lung cancer no longer being the primary
health threat in any event. In contrast to the curative situation
in which the prize of successful therapy is great, for patients
with metastatic disease the role of competing morbidities
and organ failure is even more striking. When the absolute
benefits, measured in terms of prolonged overall survival
from systemic therapy, may only be measured in a few
months in a healthy population, the benefits from palliative
systemic therapy in patients with significant comorbidities or
organ failure are likely to be further diminished. These issues
must be openly disclosed and discussed with patients prior to
any decision to attempt systemic therapy.
For many (or indeed the majority of) patients with advanced

lung cancer and coexisting organ failure, a palliative approach
maybe themost appropriate. Basedon the seminal publication
by Temel et al, early palliative care intervention is associated
with improved quality of life and longer survival.27 Therefore
a recommendation would be to initiate a palliative approach
to management of these patients, including discussions re-
garding advanced care planning and place of care. While
a cliché, for many patients facing an incurable lung cancer,
and barriers to therapy because of organ failure, we maybe
should consider care as beingmore important than treatment.
Specifically, patients with rapid decline, hospitalization, frailty,
andpoor functional status shouldhave serious consideration to
a purely palliative treatment plan.
After assessing patients with lung cancer, in the multi-

disciplinary context and taking into account the issues dis-
cussed, the decision may still be to proceed with therapy.
This should be on the understanding of the relative lack
of data, and then a choice of regimen based on an un-
derstanding of the drug metabolism, with appropriate dose
adjustments after dialogue with an oncology pharmacist.
Table 2 outlines common lung cancer drugs and their route

of elimination and recommendations for their use in renal or

hepatic impairment and for patients receiving dialysis.
Tabular information is taken from product monographs and
selected references.28,29 Data on efficacy for these drugs in
these scenarios are largely limited to case reports.
In conclusion, patients with lung cancer and organ failure

represent a population excluded from clinical trials and
with a limited evidence base. The competing morbidity and
mortality mitigate against potential benefits from anti-
cancer systemic therapy. The newer generations of targeted
therapies and immunotherapies may be easier to deliver,
but limited data exist. Clinicians should discuss these cases
in a multidisciplinary environment, and early intervention
from palliative care specialists may be particularly appro-
priate. Finally, as a community, we should seek to perform
clinical trials in this population of patients with lung cancer.

TREATMENT OF LUNG CANCER IN MEDICALLY
COMPROMISED PATIENTS: COMPROMISED
SOCIAL AND ECONOMIC STATUS IN LUNG
CANCER—IS IT REAL AND DOES IT MATTER?
Many factors can make a patient vulnerable to poor out-
comes with lung cancer. Biologic and patient-related factors
such as poor nutrition, functional status, or organ function
undoubtedly contribute to vulnerability to poor outcomes.
However, it is critical to recognize that poor socioeconomic
status (SES) can render a patient equally vulnerable to poor
outcomes from lung cancer. Socioeconomic status is often
defined as one’s class or standing measured by education,
income, and occupation.30 Poor SES can affect the disease at
various stages including development, diagnosis, treatment,
and, ultimately, outcomes from lung cancer.7 There are
many confounders such as race, education level, and in-
surance status when evaluating socioeconomic disparities,
but these variables are intimately connected. Interventions
that target these vulnerable populations may minimize the
socioeconomic disparities that exist in lung cancer.
Socioeconomic disparities have also been shown to af-

fect lung cancer risk, diagnosis, therapy, and outcomes in-
ternationally. It is often difficult to separate socioeconomic
disparities from other sources of disparities in lung cancer
such as race and insurance. Here, we will discuss the role of
socioeconomic factors, with a focus on income, in the de-
velopment, treatment, and outcomes of lung cancer in the
United States.

Socioeconomic Factors Contribute to Disparities
in Lung Cancer Risk
Tobacco is the leading risk factor for lung cancer develop-
ment, and approximately 80%–90% of lung cancers are
related to tobacco.31 Earlier age of smoking initiation has
been associated with a higher prevalence of smoking
through adulthood, lower cessation rates, and increased risk
of lung cancer. It is indisputable that these factors dispro-
portionately affect lower-income populations.32-35

Childhood poverty, for example, has been linked to as
much as a 33% higher likelihood of initiation and earlier

FIGURE 1. The Benefit of Adjuvant Chemotherapy for
a Patient With Stage IIA Non–Small Cell Lung Cancer,
With or Without Organ Failure
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CACHEXIA, FATIGUE, AND PATIENTS WITH LUNG CANCER
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• QT	citotóxica único	tratamiento	con	eficacia	
demostrada.	Tratamientos	dirigidos	y	
antiangiogénicos no	útiles.	Tto con	heparina	bpm
sin	impacto	

• Expansión	e	implementación;	cumplimiento
• Diferencias	biológicas	entre	la	enfermedad	inicial	
y	la	metastática

• Aprendiendo	de	los	estudios	negativos	(Silvia	
Novello)

• Expectativas	en	la	IT	(EE	CC).	Resultados	en	2020.
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• RT	con	protones?.	No	a	nuestro	alcance.	Fase	III	en	
curso	pero	comparacion con	IMRT	NS.

• IMRT	para	todos	(sería	deseable).	Actualizacion y	
planificacion tecnología.	Controles	de	calidad?

• QT/RT	concomitante	como	óptimo
• Selección	de	pacientes.	Escalas	de	valoración	geriátrica	
útiles

• Utilidad	del	seguimiento	y	reestadificación periódica
• Dada	la	heterogeneidad	la	información	sistematizada	
de	ASCO	no	podrá	nunca	sustituir	la	valoración	
multidisciplinaria	de	un	Comité	comprometido
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variable responses to EGFR inhibition include preven-
tion of apoptosis through polymorphisms that disrupt 
splicing and result in expression of BIM isoforms lacking 
the pro-apoptotic BH3 domain, over expression of 
CRIPTO1 and/or epithelial–mesenchymal transition, or 
histological transformation to small-cell lung cancer.19,20 
Alternative pathways that bypass ALK signalling include 
co-activation of EGFR signalling without concomitant 
EGFR mutation, KIT amplification, acquisition of acti-
vating mutations in EGFR and KRAS, and IGF-1 receptor 
pathway activation.18,21 Activated oncogenic bypass path-
ways might be much harder to overcome than alterations 
within the gene that encodes the original drug target; 
the former requires combinations of TKIs with over-
lapping toxicities, which might preclude administration 
of optimal doses, whereas the latter could potentially be 
circumvented using ‘next-generation’ drugs or agents 
with a different mechanism of action that, nevertheless, 
target the oncogene whether or not it harbours a resis-
tance mutation. Notably, with the development of novel 
drugs that overcome secondary resistance mutations, 
emergence of resistance mediated by bypass pathways 
will probably remain a major therapeutic challenge.

Beyond the variable mechanisms of acquired resist-
ance, a number of barriers remain in understand-
ing mechanisms of resistance to targeted inhibition 
of oncogenic drivers. The resistance mechanisms are 
not mutually exclusive and, therefore, multiple resist-
ance mechanisms can be present in a single tumour.18 
Identification of the multiple mechanisms of resistance is 
imperative to enable the use of sequential or combination 
therapies to delay and overcome the dominant pathways. 

However, the multiplicity of interacting pathways and 
differential drug sensitivities of the individual pathways 
implies that this task will be daunting. Furthermore, 
primary resistance, which is observed in patients who do 
not derive clinical benefit from a target therapy despite 
harbouring tumours that express the relevant biomarker, 
also needs to be better understood.

As clinical or pathological characteristics cannot be 
leveraged to identify the subtypes of cancers with speci-
fic mechanisms of acquired resistance, comprehensive 
assessment of the genomic landscape of tumours before 
and after treatment, and also serially upon disease pro-
gression, will be needed to clarify the resistance mech-
anisms and to guide rational drug development. This 
approach is not without its deficiencies, the predominant 
one being the challenges associated with performing 
multiple biopsies of the same tumour. A study has dem-
onstrated that delineating mechanisms of resistance and 
identifying effective drug combinations is possible using 
cell cultures derived from biopsy samples of tumours that 
progressed during treatment.22 This method indepen-
dently confirmed, in an unbiased manner, known 
mechanisms of resistance, and also identified several 
new ones. However, using existing methods, cell lines 
cannot be established for all tumours, and in success-
ful cases, this process takes 2–6 months—a time frame 
too long for real-time application of this approach in 
clinical decision-making. Further technical refinements 
are clearly needed before this method can be used as 
a diagnostic test to identify therapeutic strategies for 
individ ual patients. Moreover, this approach might also 
be confounded by tumour heterogeneity.23
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Figure 1 | Timeline depicting the historical milestones in the development of therapies for NSCLC. In patients with 
advanced-stage NSCLC, the benefit of chemotherapy in terms of prolonging survival, controlling symptoms, and improving 
quality of life compared with supportive care, was not appreciated until the 1990s. In 2004, EGFR mutations were 
identified in patients who responded to EGFR TKIs, marking the beginning of the current era in which tumour genotype is 
recognized as an important determinant of tumour response to therapy. In 2011, crizotinib was approved for the treatment 
of ALK-rearranged NSCLC. Early reports of clinical benefit with immune-checkpoint inhibitors were reported in 2012. 
Abbreviations: NSCLC, non-small-cell lung cancer; TKI, tyrosine kinase inhibitor.
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Estadios	avanzados/metastáticos sin	mutaciones	
conductoras	tratables:		sobrepasando	la	barrera	de	12	

meses	de	supervivencia

• Combinaciones	basadas	en	platino		(histología	como	factor	de	
decisión)	en		1ª	línea

• Adición	de	biológicos	desde	el	inicio	(Bevacizumab no-escamoso)	
(Necitumumab o ¿Veliparib?	en	Escamoso)

• Duración	del	tratamiento	de	mantenimiento	(tiempo	en	
tratamiento)	(pemetrexed/bevacizumab/erlotinib/sunitinib)

• Tratamientos	2ª	linea:	citotoxicos,	erlotinib,afatinib,		nindetanib,	
ramucirumab,	selumitinib,	ganetespib,	inmunoterapia)

• PFS	vs	OS	como	objetivos	primarios.	PROs?
• Tratamiento	activo	de	soporte	precoz



• Tratamientos	locales	en	la	enfermedad	
oligometastática (HR	0.36)	después	de	
tratamiento	QT	inducción	en	pacientes	
seleccionados

• Paclitaxel semanal	+	Beva en	2/3	L
• Organizar	tratamiento	soporte	y	accesibilidad	
(via web?)	(colaboración	con	otras	
especialidades	y	niveles	asistenciales)

Estadios	avanzados/metastáticos sin	mutaciones	
conductoras	tratables:		ASCO	2016



Tratamientos	dirigidos	a	dianas	genetico-
moleculares

• Dianas	tratables:	EGFR,	ALK,	ROS1,	BRAF,	HER2
• Identificación,	procesamiento	muestra
• Mecanismos	de	resistencia
• Líneas	sucesivas	de	tratamientos



Tratamientos	dirigidos	a	dianas	genetico-
moleculares:	ASCO	2016

• Heterogeneidad	y	biopsia	líquida
• NGS	/	CGS
• EGFR:

– Rociletinib suspendido	desarrollo
– Olmutinib
– Osimertinib:	eficacia	en	T790M	+	y	en	SNC
– EC	en	1ª	línea	(pero	secuencia?)	

• ALK:
– Alectinib en	1ª	linea
– Brigatinib en	2ª	línea

• Resultados	en	dianas	adicionales:	RET	(Vandetanib)	MET	
(Crizotinib)	BRAF	(Trametinib+Dabrafenib)



Renacimiento de	la	Inmunoterapia

BCG,	Bacille	Calmette-Guerin;	mABs,	monoclonal	antibodies;	CA,	cancer;	IFN-α,	interferon	alpha;	IL-2,	interleukin-2		
1. Kirkwood	 JM,	Ferrone	 S,	et	al.	CA	Cancer	J	Clin.	2012;62(5):309-335.
2. Lesterhuis	WJ,	Punt	CJ,	et	al.	Nat	Rev	Drug	Discov.	2011;10(8):591-600.

Fase de	Entusiasmo Fase	Escéptica Fase	Renacimiento
1978-1985 1985-1997 1997-

1973	Discovery	
of	the	

dendritic	cell	
(Steinman)

1976
1st	study	

with	BCG	in	
bladder	CA

1978	
Discovery	of	
tumor	
specific	
mABs

1985
1st	study	with	
adoptive	T-cell	
transfer	in	CA

1990s	
Discovery	of	

role	of	
checkpoint	
inhibitors	
in	CA

1986
IFN-α	

(cytokine)	
approved	for	

CA

1992
IL-2	(cytokine)	
approved	
for	CA

1997	
1st	mAB	
approved	
for	CA

2010
1st	cellular	

immunotherapy	
approved	for	CA

2011
1st	checkpoint	

inhibitor	
approved	
for	CA

1890s	
1st	CA	vaccine	
developed	
(Coley)

Adapted	with	permission	from	Lesterhuis	WJ,	et	al2	and	Kirkwood	JM,	et	al.	J	Clin	Oncol.	2008;26(20):3445-3455.

3. Krummel	MF,	Allison	JP.	J	Exp	Med.	1995;182(2):459-465.
4. Lotze	M.	In:	Cancer:	Principles	&	Practice	 of	Oncology.	9th	ed.	2011.
5. Leget	GA,	Czuczman	MS.	Curr	Opin	Oncol.	1998;10(6):548-551.



Escape from immune control  is a hallmark of cancer

NK	=	natural	 killer;	Treg	=	regulatory	T	cells.
Vesely M and Schreiber R. Ann N Y Acad Sci. 2013;1284:1–5.

Equilibrium EscapeElimination

• Effective antigen 
processing/presentation

• Effective activation and 
function of effector cells
‒ e.g. T cell activation without 

co-inhibitory signals

Tumour cells

Normal cells

• Tumours avoid elimination 
through the outgrowth
of tumour cells that can 
suppress, disrupt or ‘escape’ 
the immune system

• Reduced immunogenicity

Treg

• Genetic instability
• Tumour heterogeneity
• Immune selection

Cancer immunosurveillance Cancer dormancy Cancer progression

CD8+ T cell
CD4+ T cell

NK cell



Paradigm	shift	with	immuno-stimulatory	Ab

Tumor Cell

Historical	Paradigm:
Targeting	Tumor	Cells

Lymphocyte

New	Paradigm:
Targeting	Immune	Cells



Cancer antigen presentation
TNF-α IL-10
IL-1 IL-4 
IFN- α IL-13
CD40L/CD40
CDN
ATP
HMGB1
TLR

Killing of cancer cells
IFN-γ
T cell granule content
PD-L1/PD-1 LAG-3
PD-L1/B7.1 Arginase
IDO MICA/MICB
TGF-β TIM-3/phospholipids
BTLA
VISTA

Trafficking of T cells to tumors
CX3CL1 CXCL10 
CXCL9 CCL5

Stimulatory and Inhibitory Molecules During 
Immune Tumor Surveillance

Chen DS, et al. Immunity. 2013;39:1-10.

Priming and activation
CD28/B7.1
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OX40/OX40L
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5

Recognition of cancer cells 
by T cells
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Reduced pMHC on cancer 
cells

6

7Release or cancer cell 
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Immunogenic cell death
Tolerogenic cell death

1

2



Active immunotherapy

Adoptive cell transfer
immunotherapy

IL-2
IFN
IL-15
IL-21

Peptide vaccine
DC vaccine
Genetic vaccine

OX40

CD137

CD40

PD-1

CTLA-4

T cell cloning
TCR or CAR 

genetic engineering

General Approaches for Cancer Immunotherapy



Theoretical survival with different treatment
approaches

preliminary data indicate that this combination appears to be
well tolerated (Puzanov et al., 2014, J. Clin. Oncol., abstract),
which highlights the need to consider differences in drugs,
dose, and/or schedule when evaluating agents for combination
strategies. Understanding how different genetically targeted
agents affect the responsiveness to immunotherapy may help
guide choices of combinations of drugs.
From a mechanistic perspective, it is possible that combina-

tion strategies with immune checkpoint therapies and genomi-
cally targeted agents will result in induction of immune memory,
leading to more durable control of tumor growth than what is
achievable with either modality alone. Genomically targeted
therapies with high objective response rates actually could serve
as ‘‘cancer vaccines,’’ inducing the killing of tumor cells and re-
sulting in the release of tumor antigens and neoantigens, which
can then be presented by APCs to tumor-specific T cells
(Figure 1). These T cells would become activated but also upre-
gulate inhibitory checkpoints such as CTLA-4 and PD-1, which
can be blocked with antibodies to permit enhanced anti-tumor
T cell responses, including memory T cell responses, to enable
long-term control of disease and possible cure. In addition, the
use of targeted agents to directly kill tumor cells, with release
of tumor antigens, may focus the activated immune response
generated by immunotherapy agents on tumor antigens rather
than self-antigens expressed on normal tissues, resulting in
fewer adverse events. Furthermore, identification of neoantigens
may result in the development of personalized vaccines
composed of these neoantigens for novel vaccine strategies
plus immune checkpoint agents (Gubin et al., 2014; Tran et al.,
2014; Linnemann et al., 2015).
Although it is clear that clinical responses can be elicited with

immune checkpoint therapies or genomically targeted agents, it

appears that genomically targeted agents alone tend to improve
median survival without providing long-term durable responses
(Figure 2, blue line). Targeting immune checkpoints improves
median survival but remarkably also provides long-term durable
responses, raising the tail of the survival curve (Figure 2, green
line). When combined, these therapies are likely to have an addi-
tive or even synergistic therapeutic effect that not only would
potentially further improve median survival but would also raise
the tail of the survival curve, increasing the number of patients
that appreciate long-term clinical benefit (Figure 2, red line).

A Future of Curative Cancer Therapies
Federal funding for research has been overwhelmingly directed
toward genomically targeted therapies as compared to immune
checkpoint therapies. The fundamental research that led to the
identification of CTLA-4 as an immune checkpoint, as well as
the pre-clinical studies showing the potential of its blockade in
cancer therapy, were funded by the National Cancer Institute,
but since then, there have been no major initiatives to accelerate
progress in this area. Given the durability of the responses that
have been obtained with immune checkpoint therapies, it seems
reasonable also to allocate enough funds and resources to
research focused on immune checkpoint therapies and combi-
nation therapy of genomically targeted agents and immuno-
therapy with promising curative potential. Efforts to determine
the impact of genomically targeted therapies on the immune sys-
tem should also be prioritized, as they will help to identify which
agents can enhance anti-tumor T cell responses and guide the
choice of combinations from the two classes of agents. At this
stage, it does not seem a stretch to say that increasing funding
to combination therapies will be key to development of new
safe treatments that may prove to be curative for many patients
with many types of cancer.
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Phase	3	anti-PD1/-PD-L1	combination	trials	
in	1st-line	advanced	NSCLC	(>10,000	patients)
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Inmunoterapia	combinación

the effort could be wasted, he adds. Researchers 
are also testing inhibitors of other checkpoint 
proteins, including TIM-3 and LAG-3, in 
combination with those that block PD-1.

The combination approach is breathing life 
into drugs that had been shelved. For exam-
ple, a protein called CD40 stimulates immune 
responses and has shown promise against can-
cer in animals. But in the wake of disappoint-
ing early clinical trials, some companies put 
their CD40 drugs to the side. 

Years later, mouse studies showed that 
combining CD40 drugs with a checkpoint 
inhibitor could boost their effect. Now, at least 
seven companies are developing them. Cancer 
immunologists have listed the protein as one of 
the targets they are most interested in studying, 
says Mac Cheever, a cancer immunologist at 
the Fred Hutchinson Cancer Research Center 
in Seattle, Washington. 

Cancer vaccines — long pursued by 
researchers but burdened by repeated failures 
in clinical trials — may also see a renaissance. 
There are now more than two dozen trials of 
cancer vaccines that make use of a checkpoint 
inhibitor. 

Some promising combinations have been 
uncovered by serendipitous clinical observa-
tions. Researchers at Johns Hopkins University 
in Baltimore, Maryland, were conducting trials 
of epigenetic drugs, which alter the chemical 
tags on chromosomes. They shifted a handful of 
people with lung cancer who had not responded 
to the drugs to a clinical trial of nivolumab. Five 
of them responded — a much higher propor-
tion than expected. The discovery became the 
seed for an ongoing clinical trial launched in 
2013 to study combinations of epigenetic drugs 
and immunotherapies. Preclinical work has 
now provided evidence that epigenetic drugs 
can affect aspects of the immune response. 

RIDING THE WAVE
These chance observations could lead to real 
advances, says Wolchok. “We’re riding the wave 
of enthusiasm.” But extracting the most from 
these combinations will require more well-
designed preclinical studies to support the 
human ones. Just as attention to combinations 
of chemotherapies fuelled advances in treating 

paediatric leukaemias, the current combinato-
rial craze will require careful planning to work 
out the right pairings and timing of therapies. 

Another class of drug, known as targeted 
therapies, could also receive a significant boost 
from immunotherapy. These drugs, which tar-
get proteins bearing specific mutations, generate 
a high response rate when given to patients with 
those mutations, but the tumours often develop 
resistance to the drugs and come roaring back. 
Coupling targeted therapies with a checkpoint 
inhibitor, researchers reason, could yield both 
high response rates and durable remissions. 

One of the first targeted therapies for 
melanoma was an inhibitor that is specific 
to certain mutations in BRAF proteins that 
can drive tumour growth. However, an early 
attempt to combine this drug with ipilimumab 
was aborted when trial participants showed 
signs of possible liver damage5. No one was 
injured, but for some it was an important 
reminder that combinations can yield unantici-
pated side effects. “It was a good lesson for us to 
learn,” says Wolchok. “It will not be as simple 
as we imagined.”

Paying careful attention to sample collection 
during clinical trials would help researchers 
to catch toxicity problems early, says Jennifer 
Wargo, a cancer researcher at MD Anderson. 
“We’re making mistakes by looking just at 
clinical endpoints,” she adds. “We need to be 
smarter about how we run these trials.” 

In one of his latest trials, Wolchok wants to 
combine immunotherapy with a drug that tar-
gets a cellular pathway that some cancer cells 
use to maintain their rapid division. Cancers 
with mutations in this pathway, which is regu-
lated by the protein MEK, can be extraordinar-
ily difficult to treat.

But the pathway is also important for T-cell 
development, so Wolchok is working to 
determine the right timing for the treatment. 
One approach could be to use a MEK inhibi-
tor to quiet tumours in mice and to release 
tumour antigens. He would then wait for the 
T-cell response to rejuvenate before adding 
the immunotherapy. “You want to make sure 
you’re not trying to activate the immune sys-
tem at the same time you’re turning off that 
signalling,” he says.

Garon is watching such trials with optimism, 
but he’s aware that there may be a limit to how 
well combinations will perform. He sees a 
cautionary tale in a drug from an earlier era 
that works mainly in people with a mutation 
in the protein EGFR. Researchers spent a dec-
ade trying to find drugs that could turn a non- 
responding patient into a responder. “It is now 
clear that there probably is no such agent,” he 
says. “I’m hopeful we won’t be repeating that 
same response, but we have to watch our data 
cautiously.”

DATA FRENZY
Researchers are so ravenous for those data that 
the results are being unveiled at major meet-
ings at an earlier stage than in the past, he adds. 
“People are getting up and presenting response 
rates when the number treated is five,” Garon 
says. “We generally have had a higher threshold 
than that.” He worries that presenting such early 
data could prompt community physicians in the 
audience to start making decisions on treat-
ments before they are appropriately studied. 

The excitement is also fuelling a frenzy of 
clinical trials that are often based on speed 
rather than rationale. “Right now I’m kid-
ding myself if I say I’m picking a combination 
because I have a scientific reason to pick it,” 
says Mackall. “It’s likely to just be what was 
available.”

The strategy may still produce some wins. 
“There is plenty of opportunity for serendipity 
now,” says Robert Vonderheide, who studies 
CD40 at the University of Pennsylvania in Phil-
adelphia. But as the field matures, he says, this 
could give way to a more-systematic approach, 
similar to the careful planning and testing of 
variables used for paediatric leukaemias.

Despite his concerns, Garon is excited to 
be a part of the immunotherapy wave. Last 
autumn, he and his colleagues held a banquet 
for the patients who had been enrolled in his 
first immunotherapy trials three years earlier. 
These were the lucky survivors — the few who 
had shown a dramatic response. As he looked 
around the table at the guests of honour, he 
marvelled at their recovery. All had been diag-
nosed with advanced lung cancer, and many 
had been too weak to work. Now they were 
talking about their families, re-embarking on 
careers and taking up old hobbies such as golf 
and running. “We’ve never been able to hold a 
banquet like that before,” he says. “I would love 
to hold many more.” ■

Heidi Ledford writes for Nature from 
Cambridge, Massachusetts.

1. Leach, D. R., Krummel, M. F. & Allison, J. P. Science 
271, 1734–1736 (1996). 

2. Hodi, F. S. et al. N. Engl. J. Med. 363, 711–723 
(2010). 

3. Curran, M. A., Montalvo, W., Yagita, H. & Allison, J. P. 
Proc. Natl Acad. Sci. USA 107, 4275–4280 (2010). 

4. Larkin, J. et al. N. Engl. J. Med. 373, 23–34 (2015). 
5. Ribas, A., Hodi, F. S., Callahan, M., Konto, C. & 

Wolchok, J. N. Engl. J. Med. 368, 1365–1366 (2013).

0

10

20

30

N
um

be
r 

of
 c

lin
ic

al
 t

ri
al

s

40

50

60

2001 2003 2005 2007 2009 2011 20132002 2004 2006 2008 2010 2012 2014 2015 2016

P
ro

je
ct

ed

COMBINATORIAL EXPLOSION
Ipilimumab, the first approved checkpoint inhibitor, has been tested in dozens of clinical trials since 2001. 
And like many other drugs in its class, it is increasingly being tested in combination with other therapies.

US regulators approve 
ipilimumab for treatment 
of advanced melanoma.

Studies show improved 
survival in people with 
advanced melanoma.

Combination therapy

Single-drug therapy 
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Inmunoterapia:	ASCO	2016

• Nuevos	fármacos	anti-PD-1	y	anti-PD-L1
• Combinaciones	Anti-CTL-4	y	Anti-PD1/L1
• Marcadores	predictivos:

– Expresión	PD-L1
– Carga	mutacional (TMB)
– TIL
– Immunoscore

• Combinaciones	con	otros	tratamientos:	IT/RT/QT?
• Criterios	de	valoración	específicos
• Tratamiento	post-progresión?



Carcinoma	microcítico

• Limitaciones	de	los	tratamientos	actuales
• Expectativas	de	tratamientos	2ª	línea	no	
confirmadas

• Expansión	del	beneficio	y	de	la	indicación	del	
tratamiento	con	RT

• Tratamientos	biológicos	dirigidos	no	eficaces
• Tratamientos	inmunoterapia	específica	en	
investigación



Carcinoma	microcítico ASCO	2016

• RT:	continua	siendo	relevante	en	estadios	
iniciales

• BD	no	superior	to OD.	Dosis	biologicas
equivalentes?

• 66	Gy	en	BD	mejor	cumplimiento
• Combinación	Ipilimumab +	Nivolumab
• ADC		frente	a	DLL3	(Rovalpituzumab Tesirina).	
DLL3	expresion >	50%	factor	predictivo	(en	
curso	de	validación)



Mesotelioma

• Incidencia	todavía	creciente
• Controversias	en	la	extensión	de	la	cirugía	
(experiencia)

• Tratamiento	QT	con	Platino+Inh TS
• Posibilidad	mejoria con	antiangiogénicos
• 2/3	L	únicamente	investigación



Mesotelioma ASCO	2016

• Expectativas	en	IT	no	confirmadas:
– Avelumab?
– Tremelimumab no	eficacia	en	2/3	L

Baja	carga	mutacional MPM?
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The Value of Considering Cost, and the Cost of
Not Considering Value
Leonard B. Saltz, Memorial Sloan Kettering Cancer Center, New York, NY

During my residency, which was, alas, some time ago, an
attending physician instructed me to order a large battery of tests.
These seemed to me to be highly unlikely to affect patient man-
agement. I asked him if this was really the best thing to do, and
noted that it didn’t seem cost effective. He replied to me, with
righteous indignation, that it was “…not our job to consider cost”
and that “…none of my patients ever paid me to be cost effective.” I
thought this was wrong then; I know it is wrong now.

Whether there was ever justification for our wishful societal
delusion that everything we do in health care, and especially cancer
care, could and should be above consideration of cost, we are now
recognizing, albeit all too slowly, that we can no longer afford this
luxurious fantasy. As every drug, device, and intervention wemight
choose, or not, to use in the care of a patient has a specific and often
substantial cost attached to it, we can no longer ignore nor can we
blindly accept that cost and feel that it has no place in our medical
decision making. To continue to do so would inevitably bankrupt
our health care system and prevent us from ever being able to
provide necessary quality care for all.

In this context, the terms value, value-based care, and high-
value medicine have increasingly entered into our discussions. Often
missing, however, in this developing discourse is a clear under-
standing of what these terms actually mean. Too often an ethereal,
vague concept of value is invoked to obscure or avoid a frank
consideration of the real, hard cost. A drug regimen that works well
is valuable, but if it costs $300,000 per patient per year, as some of
our newer regimens do, then I would argue a priori that it costs too
much, and a diversion of the discussion away from this hard cost to a
vague concept of value can serve as a distraction from confronting
this harsh reality. Also lost, or at least underappreciated in these
discussions, is that we will accomplish nothing as we confront cost,
define value, and embrace high-value care unless we also define and
eschew low-value care. This means identifying certain practices that
we now perform that we will stop performing, because they offer
insufficient value to our patients to justify their continued use.

If You Don’t Know the Cost, You Can’t Know the Value
Too often, fear and anxieties cloud our understanding of cost

and value in medicine, particularly when it comes to oncology. To
illustrate these concepts more clearly, consider a far more trivial,
less emotionally charged example, but one I feel nevertheless both
illustrates the point and adds considerably to my own quality of
life: a good glass of wine. Say that I’m able to purchase a bottle of a

wine that I like for $20. If I enjoy a glass and feel it is a good wine for
the amount of money I’ve paid, then I’ve gotten a good value. If I’m
then able to find that same wine for several dollars less, I’ve now
gotten a better value. If, however, the next time I try to buy that
wine I am unable to find it for less than $25, then I’ve gotten a lesser
value; if on another day I’m forced to pay $30 for a bottle of that
same wine, I’ve gotten terrible value. At some point, if the price
continues to rise, I will make some other choice; I won’t buy that
wine. My point is this: the wine is the same each time. The benefits,
in this case, the taste and the pleasure I derive from it, stay exactly
the same, while the value varies considerably.

As trivial as the above example may be, the same concept is
true for any value discussion; until we know the price of something,
we cannot assess its value, be it a product, a service, or, to the point
at hand, a drug. For any of these, as the price for any fixed degree of
benefit increases, the value goes down, and, importantly, vice versa.
Thus, value is not synonymous with benefit. Value is best thought of
as a ratio between the favorable, or beneficial, aspects of something
and the costs, the detrimental, or negative, aspects. When we
consider a cancer drug, the benefits might be measured in improved
overall survival, tumor shrinkage, or improvement in quality of
life—these would be the positive aspects. The adverse effects or
toxicities, inclusive of the financial toxicity, or cost, would be the
negative aspects. Without knowing all of these factors, we cannot
begin to intelligently discuss what value of the drug might be or
whether its value warrants its use.

The Disconnect Between Value and Cost
In cancer care, we in the United States have set neither targets

nor expectations for value, nor have we established limits as to how
low we are willing to go before admitting that a low-value drug is
too low value to use (or how high a price we are willing to pay for a
truly highly effective drug). In a value-driven, functioning market,
a drug maker would be incentivized to maximize potential value by
striving through innovation to maximize effectiveness and mini-
mize toxicity, because higher value would be compensated with a
higher price. Failing to achieve this but wishing to market the drug
nonetheless, a company could maintain value, and thus, its presence
in a properly functioning market, by lowering the drug price.
Evidence consistently shows, however, that the price of a new
cancer drug in the United States is independent of value, and is
largely dependent simply on the price of recently marketed cancer
drugs.1,2 Thus, in oncology, what we have is a seriously broken,
highly dysfunctional market.
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Rising drug prices drive US manufacturers’ revenues,
analysis finds
Michael McCarthy

Seattle

Drug price rises are contributing three times more to US drug
company revenues than are increases in the volume of their
prescription sales, shows an analysis of corporate filings and
industry data conducted by the Wall Street Journal.
The analysis,1 reported on 5 October by the newspaper’s
biotechnology reporter, Joseph Walker, found that wholesale
price increases among the 30 top selling drugs sold by
pharmacies in the United States averaged 76% from 2010
through 2014—more than eight times the general rate of
inflation.
Walker wrote, “Attention has focused lately on new drugs with
eye popping prices and on a few whose price a new owner
abruptly raised several-fold. But what many drug companies
rely on for sales growth is a pattern of steady increases, year in
and year out, on older medicines.”
Companies can often increase the price of a drug even when
demand is declining because, if the drug is still under patent
protection, consumers may have no other choice,Walker added.
Prescriptions for the Novartis cancer drug imatinib (Gleevec),
for example, rose only 2% over the five years studied, but its
wholesale price doubled to $102 000 (£67 000; €91 000) for a
year’s supply. “The price increases helped to drive Novartis’s
US revenue from the drug up 69% over the period, to $2.17bn
in 2014,” Walker wrote.

In another case, when the injectable multiple sclerosis drug
interferon beta-1a (Avonex) began losing market share to newer
oral treatments its manufacturer, Biogen, was still able to
maintain its revenue from the drug by raising its wholesale price
from $9200 for a year’s treatment to $62 000, Walker noted.
He wrote, “Pharmaceutical companies defend their pricing as
helping to finance development of innovative medicines, an
expensive and risky enterprise they say wouldn’t attract
investment without the potential for large returns when a new
drug succeeds.”
Walker noted that, because insurance often covers most of the
cost of prescriptions, patients may not be concerned about price
increases. “Neither doctors nor patients typically have much of
a sense of drugs’ prices. That blunts what economists call price
sensitivity, the tendency of higher prices to curb demand,” he
wrote.

1 Walker J. For prescription drug makers, price increases drive revenue.Wall Street Journal
2015 Oct 5. www.wsj.com/articles/for-prescription-drug-makers-price-increases-drive-

revenue-1444096750.
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In 2004, Genentech introduced the drug bevacizumab—brand name Avastin—
for patients with late-stage colorectal cancer. The drug cost $50,000 per 
treatment episode and was associated with an incremental increase in life 

expectancy of five months. Following Genentech’s pricing announcement, newspa-
pers ran stories with titles like “Cancer Weapons, Out of Reach” in the Washington 
Post (Wittes 2004) and “Price of Cancer Drugs Called ‘Mind-Boggling’” in USA Today 
(Szabo 2004). Some Wall Street analysts worried that bevacizumab’s pricing would 
prompt the US Congress to regulate drug prices (Anand 2007). By 2011, the back-
lash against bevacizumab was a distant memory. Bristol-Myers Squibb set the price of 
its newly approved melanoma drug ipilimumab—brand name Yervoy—at $120,000 
for a course of therapy. The drug was associated with an incremental increase in life 
expectancy of four months.

Pricing in the Market for Anticancer 
Drugs†
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Can Money Really Be No Object When Cancer Care
Is the Subject?
Leonard B. Saltz, Memorial Sloan Kettering Cancer Center, New York, NY

See accompanying article on page 1112

Drug prices are the most rapidly increasing component of Amer-
ican health care costs, and cancer drugs in particular have been leading
this meteoric rise.1 For medical care in general and cancer treatment in
particular however, we have, at least in the United States, embraced the
notion that such care should be, unlike virtually all other goods and
services, above discussion of, and indeed even consideration of, cost.
In fact, the US Food and Drug Administration does not consider cost
in the evaluation and approval process of new drugs, while Medicare
acts without ability to directly negotiate prices of drugs or consider
cost-effectiveness information,2 thereby essentially compelling Medi-
care to purchase the drugs the US Food and Drug Administration
approves at any price that a pharmaceutical company chooses to set.
In parallel, we have created a health care system heavily dependent on
third party payment, in which few individuals are paying with their
own money, and even fewer could afford to do so. The result of this
well-intentioned but ultimately unrealistic structure is our current
health care morass, in which costs are spiraling out of control, a
disconnect has been created between cost and value, and the descrip-
tive word unsustainable is used with such frequency that we have
become numb to its meaning; we decline to consider what follows
when our unsustainable system, once no longer sustained, fails, and
what havoc will be wreaked in terms of even further widening of health
care disparities and lack of access to necessary care when that happens.

As we have begun to slowly acknowledge a need to at least con-
sider costs and value in cancer care, the research and reporting of cost
effectiveness has assumed a more prominent role, both in the aca-
demic literature and in the national discussion. Indeed this has ad-
vanced to the point that the stated theme of the 2014 American Society
of Clinical Oncology Annual Meeting was a consideration of cost and
value. This represents an encouraging trend, since the topic of cost and
consideration of the financial toxicity that a treatment could inflict on
a patient has previously been taboo to the degree that we find ourselves
acknowledging that many doctors feel uncomfortable discussing costs
of medical treatments with patients.3 Considering the degree to which
we are comfortable routinely asking our patients about their bowel,
bladder, and sexual function, the concept that we should be uncom-
fortable with any topic because it is perceived to be of a too personal
nature would seem incongruous.

In the article that accompanies this editorial, Goldstein et al4 have
presented a cost-effectiveness analysis of the addition of bevacizumab
to the most commonly used standard chemotherapy for the treatment
of metastatic colorectal cancer). They conclude that “bevacizumab

provides minimal incremental benefit at high incremental cost per
quality-adjusted life-year in both the first and second-line settings of
metastatic colorectal cancer.”4 Relevant questions for us as readers of
their analysis would be: do their data support these conclusions, are
there flaws in the data and/or methodology, and if so, do they weaken
the conclusions, and finally, how should an analysis such as this be
used to help make care better for our patients?

Let’s start by reviewing the methodology. While a prospective
analysis based on actual individual patient care and cost data would
have been preferable, no such analyses were done on the initial trials.
Goldstein et al4 have therefore chosen to do a retrospective analysis
based on available published literature, and have imputed the costs of
management of major toxicities based on their reported incidences in
the pivotal trials and the average expected costs of managing such
events, and imputed costs of drugs based on average patient size and
median duration of reported drug use. Given that the trials used for
their analyses are large, randomized, phase III trials, these assumptions
seem reasonable and are not likely to meaningfully detract from the
interpretability of their data. Furthermore, as their analysis found that
the major driver in cost differential was the cost of the bevacizumab,
and there were relatively minor differences in the incidences of severe
toxicities between study arms, any discrepancies between actual and
imputed costs associated with adverse events on the bevacizumab-
containing versus the non–bevacizumab-containing arms are not
likely to differ between arms and so are unlikely to impact the reliabil-
ity of the analysis.

One possible concern with the data presented would stem not
from the analyses performed by Goldstein et al,4 but rather from the
limitations of the pivotal trials on which their analyses are based. As
lead investigator of the N016966 first-line study used by Goldstein et al
in their analysis, I will note that the N016966 trial was a 2 ! 2
randomization, first between capecitabine and oxaliplatin versus in-
fusional fluorouracil, leucovorin, and oxaliplatin (FOLFOX), and
then between bevacizumab or placebo.5 Thus, technically the cost-
effectiveness analysis should have considered the cost of capecitabine
as well as fluorouracil and leucovorin. Again, however, given the
randomized nature of the study and even use of capecitabine in both
arms, this issue is unlikely to meaningfully influence the cost-
effectiveness analysis. More importantly, in the N016966 trial, based
on investigator and/or patient preference, a substantial number of
patients came off therapy, including bevacizumab therapy, before
progression of disease. It is not clear to what degree continuation of
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New Math on Drug Cost-Effectiveness
Peter B. Bach, M.D., M.A.P.P.

Related article, p. 1803

Nowadays, the reality of ex-
orbitant drug pricing over-

shadows even the most excep-
tional stories of drug efficacy. 
It’s true that we’re making huge 
biomedical strides, yet it’s also 
true that prices for new drugs 
are rising, as are prices of exist-
ing treatments.

A case in point is nivolumab, 
which, as Motzer et al. report in 
this issue of the Journal (pages 
1803–1813), appears to extend 
median survival in patients with 
metastatic renal-cell cancer by 
nearly half a year. But the cost to 
insurers and patients of using 
the drug for this condition — by 
my estimate, around $65,000 for 
Medicare beneficiaries and up to 
twice that for commercially in-
sured patients — can’t be ignored.

The price hurts patients, limit-
ing their access and depleting 
their savings. Under the current 
system of insurance, many pa-
tients have to pay large sums out 
of pocket, and research shows 
that when that happens, some 
patients will stop taking medica-
tions even if they are very effec-
tive.1 The high costs of cancer care 
also drive patients into bankruptcy.

The problem is particularly 
acute for Medicare beneficiaries, 
who account for the majority of 

patients with cancer in the United 
States. For nivolumab, a drug 
categorized as physician-admin-
istered and thus insured under 
Medicare’s Part B benefit, Medi-
care assigns 20% of the cost to 
the patient. Although most Med-
icare beneficiaries have extra in-
surance to cover this expense 
— through Medicaid, an employer-
based plan, or a private-market 
product such as Medigap — ap-
proximately 15% do not, accord-
ing to the 2011 Medicare Current 
Beneficiary Survey. In other words, 
a sizable number of Medicare pa-
tients receiving this treatment 
could owe about $13,000 — 
more than half the typical annual 
median income among Medicare 
beneficiaries, which is $24,150 
(Medicare beneficiaries who lack 
additional coverage actually tend 
to have incomes below this level).

Exacerbating this problem, 
Medicare sets no upper limit on 
coinsurance under Part B (or un-
der Part D) even though commer-
cial plans regulated under the 
Affordable Care Act do have out-
of-pocket maximums. Federal law 
prevents the maker of nivolumab 
(Bristol-Myers Squibb) from pro-
viding assistance to patients who 
cannot afford the treatment. Pro-
grams such as Genentech’s for 

Avastin, in which beneficiaries 
receive the drug free once they 
have spent a certain amount in a 
calendar year, are rare.2

Policymakers, stymied by the 
rising cost of drugs, might think 
that an approach that relies on 
cost-effectiveness analyses would 
help the health care system deal 
with the high price of new treat-
ments. After all, the United King-
dom sets standards for cost-effec-
tiveness at about $40,000 per 
quality-adjusted life-year for new 
drugs, and overall health care 
spending there is a fraction of 
what it is in the United States.

Of course, this potential solu-
tion remains theoretical today, 
since Medicare cannot limit drug 
access on the basis of cost-effec-
tiveness; rather, laws require 
Medicare to cover all cancer drugs 
for all uses approved by the Food 
and Drug Administration (FDA) or 
listed in recognized compendia 
and to pay the price the manu-
facturer chooses to charge. But 
even if Medicare could set such 
limits, I believe that policymakers 
would find limited relief from 
the approach.

Expensive drugs can still seem 
deceptively cost-effective, because 
of the long upward spiral we have 
seen in the prices of cancer treat-
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Escalating drug prices have alarmed physicians 
and the American public1,2 and led to calls for 

government price controls. Less visibly, they have also 
spawned a flurry of private-sector initiatives designed 

to help physicians, payers, and 
patients understand the value of 
new therapies and thus make 
better choices about their use. 
Programs recently introduced or 
advanced by nonprofit organiza-
tions, including leading medical 
professional societies, represent 
an important innovation in the 
United States, but they have also 
revealed numerous analytic and 
implementation challenges.

The most prominent players 
include the American College of 
Cardiology and the American 
Heart Association (ACC–AHA), 
the American Society of Clinical 
Oncology (ASCO), the Institute 
for Clinical and Economic Re-
view (ICER), Memorial Sloan 
Kettering Cancer Center (MSKCC), 

and the National Comprehensive 
Cancer Network (NCCN). Their 
initiatives have different missions 
— for example, ASCO, MSKCC, 
and NCCN focus on cancer drugs, 
and ICER’s purview is broader 
and not specific to pharmaceuti-
cals. But each organization’s 
framework accounts for factors 
underlying value, such as the 
quality of clinical data support-
ing the therapy’s use, the magni-
tude of its treatment effects, the 
likelihood of severe adverse events, 
and the product’s costs, ancillary 
benefits, cost-effectiveness, and 
effects on the health system bud-
get (see table).

Several lessons are emerging. 
First, the move to value-based 
frameworks for assessing drugs 

and other interventions is a posi-
tive step. Anger over rising drug 
prices may be understandable, 
but it has led some observers to 
call for setting prices to reflect 
research, development, and pro-
duction costs for drug firms, a 
strategy we believe is misguided. 
By instead focusing on a drug’s 
benefits, value-based approaches 
can encourage firms to produce 
more of what people want — 
products that improve health — 
and thereby further stimulate in-
novation. Consider the purchase 
of an automobile. Consumers 
don’t ask dealers about a car’s 
manufacturing costs. Instead, 
they decide whether to buy a par-
ticular car by comparing its price 
and features to those of other ve-
hicles, in the process spurring 
companies to develop ever better 
alternatives.

Second, whereas the govern-
ments of many countries use 
their regulatory and buying pow-

Measuring the Value of Prescription Drugs
Peter J. Neumann, Sc.D., and Joshua T. Cohen, Ph.D.
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(RR) (eg, hematologic and/or tumor response) or progres-
sion- or disease-free survival (PFS) (eg, a delay in progression
or relapse). The cost of a full course or 12 months of treatment
was estimated from the average wholesale price obtained from
the most recent edition of the Redbook online ([subscription
required] http://www.redbook.com/redbook/online/). Each of
us individually extracted the data, and then we compared re-
sults. Discrepancies were resolved by consensus.

Statistical analysis was performed using Stata software,
version 13.0 (StataCorp LP). The Mann-Whitney and Kruskal-
Wallis tests were used because data were not normally dis-
tributed. Linear regression was performed to ascertain rela-
tionships between continuous variables.

Results | From January 1, 2009, to December 31, 2013, the US FDA
approved 51 drugs in oncology for 63 indications. During this
time, 9 drugs received more than 1 approved indication. The
Table lists the last 20 drugs (total of 21 approvals) approved by
the FDA and their median wholesale prices.

Of these 51 drugs, 21 (41%) exert their effect via a novel
mechanism of action, while 30 (59%) are next-in-class drugs.
Among 63 unique indications for approval, 22 drugs (35%) were
approved based on RRs, 22 (35%) based on PFS, and 19 (30%)
based on OS. There was no difference in the median price per

year of treatment between the 30 next-in-class drugs ($119 765)
and the 21 novel drugs ($116 100) (P = .42).

Drugs approved based on RR were priced highest, with me-
dian costs per year of treatment of $137 952. This was greater
than the price of drugs approved on the basis of OS (median
cost, $112 370) (P = .004) and drugs approved on the basis of
PFS (median cost, $102 677) (P = .002). There was no signifi-
cant difference in the price of drugs approved on the basis of
OS or PFS (P = .62).

We evaluated for a relationship between the percentage
improvement in PFS or OS and drug price (Figure). There was
no significant relationship between cost and the percentage
improvement in end point (PFS, β = 214.4; 95% CI, −42.4 to
471.1; P = .10; OS, β = 942.5; 95% CI, 143.0 to 2028.1; P = .09),
and correlation coefficients were low (PFS, R2 = 0.132; OS,
R2 = 0.165).

Discussion | Cancer drug prices are rising faster than the prices
in other sectors of health care, drawing concern from pa-
tients, physicians, and policy researchers.5,6 We found little dif-
ference in the median wholesale price of 21 novel drugs and
30 next-in-class drugs approved over a 5-year period (next-in-
class drugs, $119 765; novel drugs, $116 100; P = .42). Our re-
sults suggest that the price of cancer drugs is independent of
novelty. Additionally, we found little difference in price among
drugs approved based on time-to-event end points and drugs
approved on the basis of RR. Our results suggest that current
pricing models are not rational but simply reflect what the
market will bear.
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Figure. Linear Regression Analysis of Drug Price vs Percentage
Improvement in Survival
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ABSTRACT

Purpose. Cancer patients carry rising burdens of health care-
related out-of-pocket expenses, and a growing number of pa-
tients are considered “underinsured.” Our objective was to
describe experiences of insured cancer patients requesting
copayment assistance and to describe the impact of health
care expenses onwell-being and treatment.
Methods.We conducted baseline and follow-up surveys re-
garding the impact of health care costs on well-being and
treatment among cancer patients who contacted a national
copayment assistance foundation along with a comparison
sample of patients treated at an academicmedical center.
Results.Among 254 participants, 75%applied for drug copay-
ment assistance. Forty-twopercent of participants reported a
significant or catastrophic subjective financial burden; 68%
cut back on leisure activities, 46% reduced spending on food
and clothing, and 46% used savings to defray out-of-pocket
expenses. To save money, 20% took less than the prescribed

amount of medication, 19% partially filled prescriptions, and
24% avoided filling prescriptions altogether. Copayment as-
sistance applicants were more likely than nonapplicants to
employat leastoneof these strategies todefray costs (98%vs.
78%). In an adjusted analysis, younger age, larger household
size, applying for copayment assistance, and communicating
with physicians about costswere associatedwith greater sub-
jective financial burden.
Conclusion. Insured patients undergoing cancer treatment
and seeking copayment assistance experience considerable
subjective financial burden, and they may alter their care to
defray out-of-pocket expenses. Health insurance does not
eliminate financial distress or healthdisparities among cancer
patients. Future research should investigate coverage thresh-
olds that minimize adverse financial outcomes and identify
cancerpatientsat greatest risk for financial toxicity.TheOncol-
ogist2013;18:381–390

Implications for Practice: The number of insured patients is increasing, but insured patients are paying more out of pocket for
cancercaredueto increasedcost sharing.Asa result, thenumberofunderinsuredcancerpatients is increasing.Patientsare faced
with greater out-of-pocket health care costs, but treatment decision making is often made without consideration of these ex-
penses. Inour study, insuredpatientsundergoingcancer treatmentandseekingcopaymentassistanceexperiencedconsiderable
subjective financialburden,andtheyalteredcaretodefrayout-of-pocketexpenses.Health insurancedoesnoteliminate financial
distress or health disparities among cancer patients. Financial distress or “financial toxicity” as a result of disease or treatment
decisionsmight be considered analogous to physical toxicity andmight be considered a relevant variable in guiding cancerman-
agement.Understandinghowandamongwhomtobestmeasure financial distress is critical to thedesignof future interventional
studies.
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LearningObjectives Describe the experiences of insured cancer patients requesting copayment assistance in order
to better understand the challenges of underinsurance.

Describe the impact of costs on thewell being of insured cancer patients.

Evaluate the impact of costs on the treatment received by insured cancer patients.
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A standardised, generic, validated approach to stratify
the magnitude of clinical benefit that can be anticipated
from anti-cancer therapies: the European Society
for Medical Oncology Magnitude of Clinical Benefit
Scale (ESMO-MCBS)
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The value of any new therapeutic strategy or treatment is determined by the magnitude of its clinical benefit balanced
against its cost. Evidence for clinical benefit from new treatment options is derived from clinical research, in particular
phase III randomised trials, which generate unbiased data regarding the efficacy, benefit and safety of new therapeutic
approaches. To date, there is no standard tool for grading the magnitude of clinical benefit of cancer therapies, which
may range from trivial (median progression-free survival advantage of only a few weeks) to substantial (improved long-
term survival). Indeed, in the absence of a standardised approach for grading the magnitude of clinical benefit, conclu-
sions and recommendations derived from studies are often hotly disputed and very modest incremental advances have
often been presented, discussed and promoted as major advances or ‘breakthroughs’. Recognising the importance of
presenting clear and unbiased statements regarding the magnitude of the clinical benefit from new therapeutic
approaches derived from high-quality clinical trials, the European Society for Medical Oncology (ESMO) has developed a
validated and reproducible tool to assess the magnitude of clinical benefit for cancer medicines, the ESMO Magnitude of
Clinical Benefit Scale (ESMO-MCBS). This tool uses a rational, structured and consistent approach to derive a relative
ranking of the magnitude of clinically meaningful benefit that can be expected from a new anti-cancer treatment. The
ESMO-MCBS is an important first step to the critical public policy issue of value in cancer care, helping to frame
the appropriate use of limited public and personal resources to deliver cost-effective and affordable cancer care. The
ESMO-MCBS will be a dynamic tool and its criteria will be revised on a regular basis.
Key words: ESMO, clinical benefit, tool

introduction
The value of any new therapeutic strategy or treatment is deter-
mined by the magnitude of its clinical benefit balanced against its
cost [1]. Value considerations have become increasingly import-
ant in an era of rapid expansion of new, expensive cancer medi-
cines and other technologies such as advanced radiotherapy
techniques or robotic surgery which provide small incremental

benefits [2–5] within the context of cost-constrained health care
systems [6]. This is especially true in Europe where the costs of
care delivery [6] and cancer outcomes [7–9] vary substantially
across Europe with the latter being influenced by the level of eco-
nomic development [9, 10]. In some instances, discrepant out-
comes between countries in Europe can be attributed to inordinate
delays, sometimes of years, in making highly effective treatments
available at an affordable cost to the patient [11, 12].
Whereas costs of procurement and out of pocket expenditures

vary from country to country, the magnitude of clinical benefit,
as derived from well-designed clinical trials, is a relative con-
stant. Consequently, meaningful discussion of value and relative
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High Cancer Drug Prices in the United States: Reasons and
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Abstract
The increase in cancer drug prices in the last 15 years has many
contributing factors and is harming our patients and our health
care system. It represents to many cancer experts a crossing of
a moral line between reasonable profits and profiteering, in a
situation involving a human catastrophe: patients who have de-
veloped cancer, and who may die because they cannot afford
the treatment. With typical out-of-pocket expenses of 20% to
30%, the financial burden of cancer treatment would be
$20,000 to 30,000 a year, nearly half of the average annual

household income in the United States. Many patients (esti-
mated 10% to 20%) may decide not to take the treatment or
may compromise significantly on the treatment plan. This diffi-
cult situation poses three relevant questions: (1) Are cancer drug
prices too high? (2) Are they hurting patients and our health care
system? and (3) Can we do something about it? The answer
to each is affirmative. It is also our obligation as cancer doctors to
keep patients from “harm and injustice.” If high prices make drugs
unaffordable and inaccessible, thus causing harm, then we should
voice our concerns and advocate for solutions.

Introduction
In a free market economy, commodities are priced according to
“what the market will bear”: a trading price that reflects an
item’s scarcity, cost of research development and production,
utilitarian value of the commodity, and less well-defined factors
such as prestige. Artwork by Matisse can be purchased for $50
(print: common, cheap, less prestigious to own) or $100 mil-
lion (original painting: scarce, substantial panache). Similar
price differences apply to many commodity categories like cars
(eg, Bentley for $250,000; Nissan for $12,000), and watches
(Patek Philippe for $50,000; Timex for $20 to $35 for the
Indiglo option). These commodities will each serve a basic pur-
pose reasonably well—visual pleasure, getting to one’s destina-
tion, and checking the time, respectively—but only the first of
each pairing will impress the neighbors.

This needs not be the case for commodities that involve life
and death, or human suffering. Examples include food supplies
during famines, life-saving items during catastrophes (World
War II, hurricanes, earthquakes), and others. In such situations,
the doctrine of “just price,” or fair price, would be the more
humane and moral doctrine: provision of a reasonable profit to
the supplier, but the item still available and affordable to the
person in need and to our society. We believe this should apply
to cancer drugs.1

Cancer drug prices in the United States follow their own
economic rules that have little to do with what the market will
bear. Oncology drugs have become synonymous with extremely
high cost. The prices of patented cancer drugs in the United
States have increased 5- to 10-fold from before 2000 until now,
and the cost of new drugs continues to grow far ahead of infla-
tion. The average cancer drug price for approximately 1 year of

therapy or a total treatment duration was less than $10,000
before 2000, and had increased to $30,000 to $50,000 by 2005.
In 2012, 12 of the 13 new drugs approved for cancer indica-
tions were priced above $100,000 per year of therapy.2

This increase in cancer drug prices in the last 15 years has
many contributing factors and is harming our patients and our
health care system. It represents to many cancer experts a cross-
ing of a moral line between reasonable profits and profiteering,3

in a situation involving a human catastrophe: patients who have
developed cancer, and who may die because they cannot afford
the treatment. With typical out-of-pocket expenses of 20% to
30%, the financial burden would be $20,000 to 30,000 a year,
nearly half of the average annual household income in the
United States. Many patients (estimated 10% to 20%) may
decide not to take the treatment or may compromise signifi-
cantly on the treatment plan.4

This difficult situation poses three relevant questions: (1)
Are cancer drug prices too high? (2) Are they hurting patients
and our healthcare system? and (3) Can we do something about
it? The answer to each is affirmative. It is also our obligation as
cancer doctors to keep patients from “harm and injustice.” If
high prices make drugs unaffordable and inaccessible, thus
causing harm, then we should do something.

Why are cancer drug prices high? Advocates for high prices
offer four reasons: (1) it costs $1 billion or more to take a drug
to market, (2) prices are based on benefits to patients, (3) free
market forces eventually settle prices at reasonable levels, and
(4) controlling drug prices or allowing price-lowering competi-
tion can stifle innovation. We find all four arguments to be
unconvincing.
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PCORI is a clinical comparative effectiveness research institute, Beal 
emphasized, so it is going to focus on comparing options to eliminate 
disparities rather than supporting studies to describe disparities. Also, in 
establishing its national priorities for research, PCORI chose not to mention 
specific diseases, to allow researchers and others broad latitude when they 
submit their best ideas.

effectiveness research and noted that this category represents about 40 per-
cent of PCORI’s budget. However, PCORI is also interested in ways to get 
the results of such research into practice quickly, because patients need 
answers right away. About 20 percent of its research budget focuses on 
communication and dissemination research that is focused on reaching 
different populations. For example, young people are now more likely to 
communicate through texts than through emails. “The way that you get 
to different populations needs to be done and approached in a thoughtful 
manner,” Beal explained.

PCORI is especially emphasizing patient and stakeholder engagement 
(see Figure 6-1). First, it is asking patients and stakeholders what PCORI 
should study. “What is the type of research that we should be doing? What 
are the challenges that you face?” said Beal. For example, shortly before 
the workshop, PCORI held a roundtable with a group of Latinas, because 
women are often the arbiters of health care decisions for families and their 
communities. The group helped identify opportunities to study different 

FIGURE 6-1 Patient-Centered Outcomes Research Institute (PCORI) is seeking 
multiple ways to engage patients and stakeholders. 
SOURCE: Beal workshop presentation, April 22, 2013. From PCORI.

R02539 Fig 6-1.eps

Advise Us as to What PCORI
Should Study:

What questions are most important?
(research prioritization)
What outcomes should be studied?
(topic generation)

How can we improve on what we are doing
and how we are doing it? How do we best communicate

important research findings?

Review research proposals for impact
and patient-centeredness

Participate in conducting research

Tell Us How We Are Doing

Patients
and

Stakeholders

Review Proposals and
Partner in Research

Help Us Share the Findings

Achieving health equity via ACA.	IOM		NAP	2015

Copyright 2016 American Medical Association. All rights reserved.

A Call for Value in Cancer Research

In the fall of 2014, 2 spaceships entered similar orbits
around Mars: NASA’s $671 million MAVEN and India’s
$74 million Mars Orbital Mission. India’s Prime Minister
Narendra Modi lauded not only reaching new scientific
frontiers but also the mission’s cost-effectiveness. Be-
cause we won’t have the final assessment of the knowl-
edge obtained from each endeavor for years, some ob-
servers have questioned whether NASA’s higher budget
is generating substantially more knowledge—$600 mil-
lion worth of additional knowledge—or whether NASA
could have accomplished similar objectives at a lower
cost.

NASA is not the only federal agency that is confront-
ing the challenge of considering research investments
in terms of costs as well as scientific productivity. Can-
cer research funding has tightened dramatically over the
past decade, creating a hypercompetitive state—an aca-
demic “Hunger Games” scenario—where there is not
enough money to explore many important areas of in-
quiry. In response, there have been widespread calls for
increased cancer research funding, with recent legisla-
tive activity suggesting that Congress is listening.1

Yet it is unclear that simply increasing research fund-
ing will lead to demonstrable progress. Since the launch
of the “War on Cancer” in 1972, the federal government
has invested over $100 billion in cancer research, yield-
ing fundamental discoveries and millions of publica-
tions. In contrast, actual clinical progress has been rela-
tively modest, with cancer mortality decreasing from
about 200 to 166 deaths per 100 000 as of 2012.2 While
this 17% decrease is notable, it is largely attributable to
the 50% reduction in smoking rates over the past 50
years.3 As a result, despite recent impressive advances
in translational science, it is difficult to make a compel-
ling argument that incremental increases in research
funding will decrease cancer mortality substantively.
While more research funding is needed, we also need a
new approach to increasing the value of research.

There have been important efforts to increase the
efficiency of clinical research, such as consolidating clini-
cal trial infrastructure, addressing ethical and regula-
tory issues, shortening the time it takes to open new trials
or to close poorly accruing ones, and implementing novel
trial designs that will facilitate precision medicine. Pend-
ing 21st Century Cures legislation4 could further im-
prove efficiency by encouraging centralized institu-
tional review board assessment, the creation of
registries, and the use of adaptive trial designs. While
these steps are necessary, they are not sufficient. Ef-
forts to enhance the value of cancer research could mir-
ror approaches used to enhance the value of clinical care.
Well-intentioned reformers who wanted to improve the
value of health care were encouraged to select 2 of 3 do-
mains—universal access, high quality, low cost—
because achieving all 3 was impossible. Yet health care

delivery is now undergoing a substantive transition, striv-
ing to achieve all 3 of these goals simultaneously and rec-
ognizing that in some ways they are necessary for each
other. Similarly, a new paradigm is needed to increase
the value of cancer research, focusing not only on mak-
ing new scientific discoveries but also on making re-
search more clinically relevant and less costly. We sug-
gest specific domains for the cancer research community
to consider in order to achieve this final aim.

Decreased Costs as an Explicit Goal
of Clinical Trial Innovation
Cancer researchers should be encouraged to propose
“big, hairy audacious goals” that will make clinical re-
search cheaper.5 Recent history suggests that lofty goals
in terms of lowering costs can be achieved: scientists set
a 10-year goal of cutting the price tag for sequencing the
human genome from over $2 billion to less than $1000,
and succeeded. Similarly, we should challenge our-
selves as a community of researchers to reduce the cost
of cancer clinical trials. The National Cancer Institute’s
(NCI) National Clinical Trials Network will enroll approxi-
mately 17 000 participants annually, with a total
budget of approximately $220 million, or $13 000 per
patient.6 Some estimates of industry-funded trial costs
exceed $40 000 per patient. What is needed to re-
duce costs to less than $5000 per patient? To less than
$1000? How much more could we learn? Without a con-
certed effort and incentives to foster creativity around
trial efficiency, we may never know.

Mechanisms should be put into place that will spur
innovation. First, large funders could view their clinical
research efforts as learning laboratories, iteratively evalu-
ating approaches that can reduce cost without sacrific-
ing scientific rigor. Second, a greater investment in
embedding trials into routine cancer care could be trans-
formative, building on non–disease-specific endeavors
such the National Institute of Health’s (NIH) Health Care
System Research Collaborative (which is identifying ap-
proaches to conduct large pragmatic trials in large health
systems), or the Patient-Centered Outcomes Research
Institute’s PCORnet. Enhancing competition based on
cost is another strategy; large research consortia can com-
pete for research contracts based on quality and cost.

Data Sharing
Once data are collected—either in the setting of clinical
research, or the delivery of care in actual clinical prac-
tice—they must be shared with the scientific commu-
nity. Sharing of deidentified data promotes validation of
important findings, facilitates new discoveries, and en-
hances the efficiency of the entire research enterprise.
Fortunately, there is considerable momentum toward
the sharing of patient-level clinical trial data from indus-
try and the NIH.7 There is room to expand on these ef-
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around Mars: NASA’s $671 million MAVEN and India’s
$74 million Mars Orbital Mission. India’s Prime Minister
Narendra Modi lauded not only reaching new scientific
frontiers but also the mission’s cost-effectiveness. Be-
cause we won’t have the final assessment of the knowl-
edge obtained from each endeavor for years, some ob-
servers have questioned whether NASA’s higher budget
is generating substantially more knowledge—$600 mil-
lion worth of additional knowledge—or whether NASA
could have accomplished similar objectives at a lower
cost.

NASA is not the only federal agency that is confront-
ing the challenge of considering research investments
in terms of costs as well as scientific productivity. Can-
cer research funding has tightened dramatically over the
past decade, creating a hypercompetitive state—an aca-
demic “Hunger Games” scenario—where there is not
enough money to explore many important areas of in-
quiry. In response, there have been widespread calls for
increased cancer research funding, with recent legisla-
tive activity suggesting that Congress is listening.1

Yet it is unclear that simply increasing research fund-
ing will lead to demonstrable progress. Since the launch
of the “War on Cancer” in 1972, the federal government
has invested over $100 billion in cancer research, yield-
ing fundamental discoveries and millions of publica-
tions. In contrast, actual clinical progress has been rela-
tively modest, with cancer mortality decreasing from
about 200 to 166 deaths per 100 000 as of 2012.2 While
this 17% decrease is notable, it is largely attributable to
the 50% reduction in smoking rates over the past 50
years.3 As a result, despite recent impressive advances
in translational science, it is difficult to make a compel-
ling argument that incremental increases in research
funding will decrease cancer mortality substantively.
While more research funding is needed, we also need a
new approach to increasing the value of research.

There have been important efforts to increase the
efficiency of clinical research, such as consolidating clini-
cal trial infrastructure, addressing ethical and regula-
tory issues, shortening the time it takes to open new trials
or to close poorly accruing ones, and implementing novel
trial designs that will facilitate precision medicine. Pend-
ing 21st Century Cures legislation4 could further im-
prove efficiency by encouraging centralized institu-
tional review board assessment, the creation of
registries, and the use of adaptive trial designs. While
these steps are necessary, they are not sufficient. Ef-
forts to enhance the value of cancer research could mir-
ror approaches used to enhance the value of clinical care.
Well-intentioned reformers who wanted to improve the
value of health care were encouraged to select 2 of 3 do-
mains—universal access, high quality, low cost—
because achieving all 3 was impossible. Yet health care

delivery is now undergoing a substantive transition, striv-
ing to achieve all 3 of these goals simultaneously and rec-
ognizing that in some ways they are necessary for each
other. Similarly, a new paradigm is needed to increase
the value of cancer research, focusing not only on mak-
ing new scientific discoveries but also on making re-
search more clinically relevant and less costly. We sug-
gest specific domains for the cancer research community
to consider in order to achieve this final aim.

Decreased Costs as an Explicit Goal
of Clinical Trial Innovation
Cancer researchers should be encouraged to propose
“big, hairy audacious goals” that will make clinical re-
search cheaper.5 Recent history suggests that lofty goals
in terms of lowering costs can be achieved: scientists set
a 10-year goal of cutting the price tag for sequencing the
human genome from over $2 billion to less than $1000,
and succeeded. Similarly, we should challenge our-
selves as a community of researchers to reduce the cost
of cancer clinical trials. The National Cancer Institute’s
(NCI) National Clinical Trials Network will enroll approxi-
mately 17 000 participants annually, with a total
budget of approximately $220 million, or $13 000 per
patient.6 Some estimates of industry-funded trial costs
exceed $40 000 per patient. What is needed to re-
duce costs to less than $5000 per patient? To less than
$1000? How much more could we learn? Without a con-
certed effort and incentives to foster creativity around
trial efficiency, we may never know.

Mechanisms should be put into place that will spur
innovation. First, large funders could view their clinical
research efforts as learning laboratories, iteratively evalu-
ating approaches that can reduce cost without sacrific-
ing scientific rigor. Second, a greater investment in
embedding trials into routine cancer care could be trans-
formative, building on non–disease-specific endeavors
such the National Institute of Health’s (NIH) Health Care
System Research Collaborative (which is identifying ap-
proaches to conduct large pragmatic trials in large health
systems), or the Patient-Centered Outcomes Research
Institute’s PCORnet. Enhancing competition based on
cost is another strategy; large research consortia can com-
pete for research contracts based on quality and cost.

Data Sharing
Once data are collected—either in the setting of clinical
research, or the delivery of care in actual clinical prac-
tice—they must be shared with the scientific commu-
nity. Sharing of deidentified data promotes validation of
important findings, facilitates new discoveries, and en-
hances the efficiency of the entire research enterprise.
Fortunately, there is considerable momentum toward
the sharing of patient-level clinical trial data from indus-
try and the NIH.7 There is room to expand on these ef-
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A	focus on both the empirical study and	actual	
practice of	value-driven researchwill accelerate
efforts to lower research costs and	increase the body

of	knowledge derived from scarce research funding
network model is that the resulting data management
system can serve as a prototype for testing personalized
medicine use cases and exploring the utility of these
resources for the development of new therapies.

Network model use cases
The following "use cases" illustrate how the develop-

ment of integrated data networks can be beneficial to
critical stakeholders, including researchers, clinicians,
health care policy makers, and, of course, patients them-
selves. Data from many sources, including genomic data-
bases, EMRs, laboratory and imaging files, and claims
databases will need to be interoperable to enable informa-
tion from these different sources to be normalized, inte-
grated, and related, and associations made through
analytics to drive new insights. This should result in new
knowledge leading to new diagnostic and treatment dis-
coveries, clinical decision support tools, improved out-
comes based on CER, and reduced health care costs
based on HTA. Below are a number of use cases that would
be enabled by the network information model contem-
plated here:

1. A primary care hospital is creating a personalized
health record (PHR) portal for its cancer patients

that contains data corresponding to each patient’s
disease history and allowing the patient to add addi-
tional risk assessments, past medical history, and
family history data. The PHR portal is a "living diary"
of each patient’s medical history that is available to
the patients and their caregivers electronically. The
network model allows the primary care hospital to
link to local oncology offices and clinics to capture
offsite treatments, PHR sites (HealthVault, WebMD,
familyhistory.hhs.gov, etc.) where patients may
already have accounts, and health information
exchanges (HIE) to create a comprehensive record.
Using these resources, the patient can exchange and
share these data with other health care providers
connected to the data management network. This
is particularly relevant for following and providing
optimal care to cancer survivors, who have been
described as a population that has been "lost in
transition." (29)

2. A research team is exploring the molecular mechan-
isms of pancreas cancer to discover circulating serum
biomarkers that have a strong correlation with early-
stage disease and possible new drug targets. The team
is using a systems biology approach to identify per-
turbed pathways associated with early-stage pancreas
cancer, which requires several well-annotated, high-
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Fig. 3. A high-level representation of a network data management model is designed to support personalized medicine and translational research.
The model takes advantage of centralized (data warehouse) and federated data management systems to facilitate the distribution of data from multiple
sources that can be combined in many ways depending on the end user's requirements. The red lines represent connections to centralized data warehouses,
and the gray lines represent connections using federated data management technologies.
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A standardised, generic, validated approach to stratify
the magnitude of clinical benefit that can be anticipated
from anti-cancer therapies: the European Society
for Medical Oncology Magnitude of Clinical Benefit
Scale (ESMO-MCBS)
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The value of any new therapeutic strategy or treatment is determined by the magnitude of its clinical benefit balanced
against its cost. Evidence for clinical benefit from new treatment options is derived from clinical research, in particular
phase III randomised trials, which generate unbiased data regarding the efficacy, benefit and safety of new therapeutic
approaches. To date, there is no standard tool for grading the magnitude of clinical benefit of cancer therapies, which
may range from trivial (median progression-free survival advantage of only a few weeks) to substantial (improved long-
term survival). Indeed, in the absence of a standardised approach for grading the magnitude of clinical benefit, conclu-
sions and recommendations derived from studies are often hotly disputed and very modest incremental advances have
often been presented, discussed and promoted as major advances or ‘breakthroughs’. Recognising the importance of
presenting clear and unbiased statements regarding the magnitude of the clinical benefit from new therapeutic
approaches derived from high-quality clinical trials, the European Society for Medical Oncology (ESMO) has developed a
validated and reproducible tool to assess the magnitude of clinical benefit for cancer medicines, the ESMO Magnitude of
Clinical Benefit Scale (ESMO-MCBS). This tool uses a rational, structured and consistent approach to derive a relative
ranking of the magnitude of clinically meaningful benefit that can be expected from a new anti-cancer treatment. The
ESMO-MCBS is an important first step to the critical public policy issue of value in cancer care, helping to frame
the appropriate use of limited public and personal resources to deliver cost-effective and affordable cancer care. The
ESMO-MCBS will be a dynamic tool and its criteria will be revised on a regular basis.
Key words: ESMO, clinical benefit, tool

introduction
The value of any new therapeutic strategy or treatment is deter-
mined by the magnitude of its clinical benefit balanced against its
cost [1]. Value considerations have become increasingly import-
ant in an era of rapid expansion of new, expensive cancer medi-
cines and other technologies such as advanced radiotherapy
techniques or robotic surgery which provide small incremental

benefits [2–5] within the context of cost-constrained health care
systems [6]. This is especially true in Europe where the costs of
care delivery [6] and cancer outcomes [7–9] vary substantially
across Europe with the latter being influenced by the level of eco-
nomic development [9, 10]. In some instances, discrepant out-
comes between countries in Europe can be attributed to inordinate
delays, sometimes of years, in making highly effective treatments
available at an affordable cost to the patient [11, 12].
Whereas costs of procurement and out of pocket expenditures

vary from country to country, the magnitude of clinical benefit,
as derived from well-designed clinical trials, is a relative con-
stant. Consequently, meaningful discussion of value and relative
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and the minimum observed benefit that could be considered as
deserving the highest grade in both the curative and non-curative
setting are outlined in Table 2.
In all forms, HR thresholds refer to the lower extreme of the

95% CI (Figure 1). The performance of the evaluation rule
based on the lower limit of the 95% CI of HR, was compared
with the simpler rule of using a cut-off for the point estimate of HR,
in conjunction with the additional rule on the minimum absolute
gain in treatment outcome. The simulation results under different
HR values and corresponding power, favoured the proposed ap-
proach to use the lower limit of the 95% CI which takes into
account the variability of the estimate. The correspondence between
an HR value and the minimum absolute gain considered as benefi-
cial according to the ESMO-MCBS, is presented by median survival
(OS or PFS) for standard treatment, in Figure 2. For example, for a
standard treatment median survival of 6 months, an absolute
gain of 3 months corresponds to an HR = 0.67, while a gain of
1.5 months corresponds to an HR = 0.8.

the ESMOMagnitude of Clinical Benefit Scale
(ESMO-MCBS v1.0)
The ESMO Magnitude of Clinical Benefit Scale version 1
(ESMO-MCBS v1.0) (Appendix 1) has been developed only for
solid cancers. Given the profound differences between the cura-
tive and palliative settings, the tool is presented in two parts.
Form 1 is used to evaluate adjuvant and other treatments with
curative intent. Form 2 (a, b or c) is used to evaluate non-

curative interventions, with form 2a for studies with OS as the
primary outcome, form 2b for studies with PFS or TTP as
primary outcomes, 2c for studies with QoL, toxicity or response
rate (RR) as primary outcomes and for non-inferiority studies.
Form 2a is prognostically sub-stratified for studies where the
control arm produced OS greater or less than or equal to 1 year
and form 2b for studies where the control arm produced PFS
greater or less than or equal to 6 months.

eligibility for application of the ESMO-MCBS
The ESMO-MCBS can be applied to comparative outcome
studies evaluating the relative benefit of treatments using out-
comes of survival, QoL, surrogate outcomes for survival or QoL
(DFI, EFS, TTR, PFS and TTP) or treatment toxicity in solid
cancers. Eligible studies can have either a randomised or com-
parative cohort design [35, 36] or a meta-analysis which report
statistically significant benefit from any one, or more of the eval-
uated outcomes. When more than one study has evaluated a
single clinical question, results derived from well-powered regis-
tration trials should be given priority.
Studies with pre-planned subgroup analyses with a maximum

of three subgroups can be scored. When statistically significant
results are reported for more than one subgroup, then each of
these should be evaluated separately. Subgroups not showing
statistically significant results are not graded. Except for studies
that incorporate collection of tissue samples to enable re-stratifi-
cation based on new genetic or other biomarkers, findings from
un-planned (post hoc) subgroup analysis cannot be graded and
they can only be used as foundation for hypothesis generation.

form 1
This form is used for adjuvant and neoadjuvant therapies and
for localised or metastatic diseases being treated with curative
intent. This scale is graded A, B or C. Grades A and B represent
a high level of clinical benefit (Figure 3). The scale makes allow-
ance for early data demonstrating high DFS without mature
survival data. Studies initially evaluated based on DFS criteria

Table 2. Maximal preliminary scores

Treatments with curative intent (form 1)
>5% improvement of survival at!3-year follow-up
Improvements in DFS alone HR <0.60 (primary end point) in studies
without mature survival data

Treatments with non-curative intent (form 2)
Primary outcome OS (form 2a)
Control"12 months

HR"0.65 AND gain !3 months OR
Increase in 2-year survival alone!10%

Control >12 months
HR"0.70 AND gain !5 months OR
Increase in 3-year survival alone!10%

Primary outcome PFS (form 2b)
Control"6 months

HR"0.65 AND gain !1.5 months
Control >6 months

HR"0.65 AND gain !3 months

0.58
Trial Z

0.5 0.7 1.0

Trial Y

Trial X

0.69 0.82

HR

Trial X does not qualify
Trials Y and Z do qualify

0.65 0.76 0.89

0.71 0.78 0.86

Figure 1. Use of threshold HR in the ESMO-MCBS exemplified for HR
threshold of 0.65.

0
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Figure 2. The correspondence between an HR value and the minimum ab-
solute gain in months considered as beneficial according to the ESMO-
MCBS by median survival (OS or PFS) for control.
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alone will need to be revaluated when mature survival data is
available. Hyper-mature data from studies that were un-blinded
after compelling early results with subsequent access to the
superior arm are contaminated, subsequently late intention-
to-treat (ITT) follow-up data are not evaluable [37, 38].
Pathological complete remission from neoadjuvant therapies is
not included as a criteria for clinical benefit because of lack of
consistent evidence that it is a valid surrogate for survival in
clinical studies [39–42].

forms 2
These forms are used for studies of new agents or approaches in
the management of cancers without curative intent. This scale is
graded 5, 4, 3, 2, 1, where grades 5 and 4 represent a high level
of proven clinical benefit (Figure 3).

form 2a. This version is used for therapies evaluated using a
primary outcome of OS. The form is stratified by median OS of
the control arm !12 and >12 months. Preliminary grading
takes into consideration HR and median survival gain as well as
late survival advantage and is reported on a 4-point scale. When
there is differential grading between the median and late survival
gain, the higher score prevails. Preliminary scores can be upgraded
by 1 point when the experimental arm demonstrates improved
QoL or delayed deterioration in QoL using a validated scale or
substantial reduction in grade 3 or 4 toxicity. A score of 5 can only
be achieved when optimal survival outcomes are further enhanced
by data indicating reduced toxicity or improved QoL.

form 2b. This version is used for therapies evaluated using a
primary end point of PFS or TTP. The form is stratified by
median duration of PFS of the control arm !6 and >6 months.
The maximal preliminary score is discounted to 3 because PFS
and TTP are surrogate outcomes with a less reliable relationship
to improved survival or QoL [18, 20–23]. In studies that allow
crossover on subsequent therapy, this may be the best available
evidence of activity since subsequent therapies may reduce the
likelihood of observing survival benefit.
Preliminary scores derived from PFS studies can be upgraded

or downgraded depending on secondary outcomes such as tox-
icity data, improvement in OS or data derived from QoL

evaluation. This form incorporates an adverse effect criterion
for down-grading in cases of severe toxicity compared with the
control arm. If an OS advantage is observed as a secondary
outcome, scores are upgraded using the scale on form 2a. In PFS
studies that evaluate global QoL, positive findings (as evidenced
by statistically significant improvement in global QoL or delayed
deterioration in QoL) will upgrade the evaluation by 1 point
and, in the absence of survival advantage, the absence of QoL
advantage will result in a down-grading by 1 point.

form 2c. This form is used for therapies evaluated in non-
inferiority (equivalence) studies and for studies in which the
primary outcomes are QoL, toxicity or RR.

field testing of ESMO-MCBS
ESMO-MCBS has been applied in a wide range of solid tumours by
members of the ESMO-MCBS Task Force, the ESMO Guidelines
Committee and a range of invited experts (Tables 3–12).
When discrepancies between graders were observed, this was

generally related to either inaccurate data extraction, variable in-
terpretation of the significance and severity of toxicity data, or
errors in applying the data to the correct grading criteria.

discussion

inherent challenges in developing standard
Clinical Benefit Scale
The substantial variability of study designs (crossover, non-
crossover and partial crossover), planned outcomes and reported
outcomes inherently challenge the process of developing a unified
scale of clinical benefit. This challenge is all the greater in an era
in which both researchers and regulatory authorities are employ-
ing surrogate outcome indicators as primary end points for both
research and registration criteria [5]. A unified scaling approach
requires a process of relative weighting of evidence that demands
conceptual rigor, careful reviews of the validity and strength of
surrogate end points and clinical nuance.

validity of the ESMO-MCBS
The ESMO-MCBS version 1 (ESMO-MCBS v1.0) provides an
objective and reproducible approach that allows comparisons
of the magnitude of benefit between studies that incorporate
different primary outcomes (OS, PFS, QoL) and different
designs through a process of variable weighting of primary
outcomes and adjustments for significant secondary outcomes
and toxicity.
The development process has been compliant with the criteria

for ‘accountability for reasonableness’ which represent the
ethical gold-standard for a fair priority setting process in public
policy [134, 135]. The validity of the ESMO-MCBS is derived
from (i) clinically relevant and reasonable criteria for prioritisa-
tion of different types of benefit, i.e. that cure takes precedence
over deferral of death, direct end points such as survival and
QoL take precedence over less reliable surrogates such as PFS or
RR and that the interpretation of the evidence for benefit
derived from indirect primary outcomes (such as PFS or RR)
may be influenced by secondary outcome data, (ii) coherence:
procedural agreements regarding the evidence to be used/not

Curative-Evaluation form 1: for new approaches to adjuvant
therapy or new potentially curative therapies

Non-curative-Evaluation forms 2a, b or c: for therapies that are
not likely to be curative

A 5
4
3
2
1

B

C

Curative Non-curative

ESMO MCBS evaluation

Figure 3. Visualisation of ESMO-MCB scores for curative and non-curative
setting. A & B and 5 and 4 represent the grades with substantial improvement.
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(QoL) and the ability to achieve personal and professional goals.
These are domains that could be measured under the broad rubric
of patient-reported outcomes (PROs). Much work is needed to
develop reliable assessments and consistent use of PROs, both
within clinical trials and as part of routine clinical care. Future
versions of the framework will recognize these when they are
evidence based and thereby facilitate incorporation of PROs into
the determination of the NHB of a treatment.

ASCO sought feedback on the conceptual value framework
from a wide array of stakeholders to ensure that future iterations
would more effectively meet the needs of practicing oncologists
and their patients. After publication of the framework in June 2015
in Journal of Clinical Oncology,1 ASCO received more than 400
responses during the 60-day public comment period that followed.
The majority of feedback was submitted via a Web-based survey.

Individual physicians and scientists responded, as did a variety of
stakeholders, with the majority being patient advocacy groups,
individual health care providers, and members of the pharma-
ceutical industry. Themajority of respondents agreed with the need
for a formal approach to define the value of cancer treatments and
supported the development of a tool to facilitate one-on-one
discussions with patients regarding the relative value of various
treatment options. Respondents also provided specific suggestions
for strengthening the framework or identified concerns with the
approach. The issues that were raised and the suggestions offered
can be aggregated by themes. Here we summarize these themes and
present a number of revisions we have made to the framework
based on the input received. The revised versions of the framework
can be found in Figures 1 (advanced disease setting) and 2 (ad-
juvant setting).

Step 1: Determine the regimen’s CLINICAL BENEFIT

1.A. Is hazard ratio (HR)
for death reported?

YES. Assign an HR Score for death by subtracting the HR from 1, and then
multiplying the result by 100. Write this number in the box labeled “HR Score
(death).” Proceed to 1.F.

HR Score
(death)

No. Proceed to 1B.

1.B. If HR for death is not
reported, is median overall
survival (OS) reported?

YES. Assign an OS Score by calculating the percentage (ie, fractional) difference in
median overall survival between the two regimens and multiply the result by 100. 
Write this number in the box labeled “OS Score.” Proceed to 1.F.

OS Score

NO. Proceed to 1.C.

1.C. If OS data are not
reported, is hazard ratio
(HR) for disease
progression reported?

YES. Assign an HR Score for disease progression by subtracting the HR from 1,
multiplying the result by 100, and then multiplying this number by 0.8. Write this
number in the box labeled “HR Score (progression).” Proceed to 1.F.

HR Score
(progression)

NO. Proceed to 1.D.

1.D. If HR for disease
progression is not
reported, is median
progression-free survival
(PFS) reported?

YES. Assign a PFS Score by calculating the percentage (ie, fractional) difference in 
median progression-free survival between the two regimens and multiply the result 
by 100. Multiply this number by 0.8. Write this number in the box labeled
“PFS Score.” Proceed to 1.F.

PFS Score

NO. Proceed to 1.E.

1.E. If median PFS is not
reported, is response rate
(RR) reported?

YES. Assign an RR Score by adding the complete response (CR) and partial response
(PR) rates, multiply by 100, then multiply this number by 0.7. Write this number in
the box labeled “RR Score.” Proceed to 1.F.

RR Score

1.F. Calculate the Clinical
Benefit Score

Insert the score for HR death, HR PFS, median OS, or median PFS.
Note: You should have a score for only 1 of the clinical benefit scales above.
Write the total in the box labeled “Clinical Benefit Score.” Proceed to Step 2.

Clinical
Benefit Score

Step 2: Determine the regimen’s TOXICITY

Does the new
regimen represent an
improvement in
toxicity over the
standard of care/
comparator?

For each of the regimens being assessed, compare the number and frequency of clinically
relevant toxicities, and assign a Toxicity Score) as shown below. Each clinically meaningful
toxicity (ie, exclude laboratory results only) is assigned a score between 0.5 and 2.0 
based on grade and frequency: For every grade 1 or 2 toxicity with a frequency < 10%, 
record 0.5 points. For every grade 1 or 2 toxicity with a frequency ≥ 10%, record 1.0 points.
For every grade 3 or 4 toxicity with a frequency < 5%, record 1.5 points. For every grade
3 or 4 toxicity with a frequency ≥ 5%, record 2.0 points. 

Calculate the total number of toxicity points for each regimen. Calculate the percentage 
difference in total toxicity points between the two regimens, then multiply by 20 to obtain 
a toxicity score. If the regimen being evaluated is more toxic than the comparator, subtract
the toxicity score of the regimen from the clinical benefit score. If the regimen is less toxic
than the comparator, add the toxicity score of the regimen to the clinical benefit score. If
there are unresolved symptomatic treatment-related toxicities at 1 year after
completion of treatment, subtract 5 additional points from the clinical benefit score. The
maximum points that can be awarded is 20. Proceed to Step 3.

Toxicity
Score

Step 3: Determine Bonus Points

Fig 1. Revised value framework: advanced
disease. QoL, quality of life.
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versions of the framework will recognize these when they are
evidence based and thereby facilitate incorporation of PROs into
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ASCO sought feedback on the conceptual value framework
from a wide array of stakeholders to ensure that future iterations
would more effectively meet the needs of practicing oncologists
and their patients. After publication of the framework in June 2015
in Journal of Clinical Oncology,1 ASCO received more than 400
responses during the 60-day public comment period that followed.
The majority of feedback was submitted via a Web-based survey.

Individual physicians and scientists responded, as did a variety of
stakeholders, with the majority being patient advocacy groups,
individual health care providers, and members of the pharma-
ceutical industry. Themajority of respondents agreed with the need
for a formal approach to define the value of cancer treatments and
supported the development of a tool to facilitate one-on-one
discussions with patients regarding the relative value of various
treatment options. Respondents also provided specific suggestions
for strengthening the framework or identified concerns with the
approach. The issues that were raised and the suggestions offered
can be aggregated by themes. Here we summarize these themes and
present a number of revisions we have made to the framework
based on the input received. The revised versions of the framework
can be found in Figures 1 (advanced disease setting) and 2 (ad-
juvant setting).

Step 1: Determine the regimen’s CLINICAL BENEFIT

1.A. Is hazard ratio (HR)
for death reported?

YES. Assign an HR Score for death by subtracting the HR from 1, and then
multiplying the result by 100. Write this number in the box labeled “HR Score
(death).” Proceed to 1.F.

HR Score
(death)

No. Proceed to 1B.

1.B. If HR for death is not
reported, is median overall
survival (OS) reported?

YES. Assign an OS Score by calculating the percentage (ie, fractional) difference in
median overall survival between the two regimens and multiply the result by 100. 
Write this number in the box labeled “OS Score.” Proceed to 1.F.

OS Score

NO. Proceed to 1.C.

1.C. If OS data are not
reported, is hazard ratio
(HR) for disease
progression reported?

YES. Assign an HR Score for disease progression by subtracting the HR from 1,
multiplying the result by 100, and then multiplying this number by 0.8. Write this
number in the box labeled “HR Score (progression).” Proceed to 1.F.

HR Score
(progression)

NO. Proceed to 1.D.

1.D. If HR for disease
progression is not
reported, is median
progression-free survival
(PFS) reported?

YES. Assign a PFS Score by calculating the percentage (ie, fractional) difference in 
median progression-free survival between the two regimens and multiply the result 
by 100. Multiply this number by 0.8. Write this number in the box labeled
“PFS Score.” Proceed to 1.F.

PFS Score

NO. Proceed to 1.E.

1.E. If median PFS is not
reported, is response rate
(RR) reported?

YES. Assign an RR Score by adding the complete response (CR) and partial response
(PR) rates, multiply by 100, then multiply this number by 0.7. Write this number in
the box labeled “RR Score.” Proceed to 1.F.

RR Score

1.F. Calculate the Clinical
Benefit Score

Insert the score for HR death, HR PFS, median OS, or median PFS.
Note: You should have a score for only 1 of the clinical benefit scales above.
Write the total in the box labeled “Clinical Benefit Score.” Proceed to Step 2.

Clinical
Benefit Score

Step 2: Determine the regimen’s TOXICITY

Does the new
regimen represent an
improvement in
toxicity over the
standard of care/
comparator?

For each of the regimens being assessed, compare the number and frequency of clinically
relevant toxicities, and assign a Toxicity Score) as shown below. Each clinically meaningful
toxicity (ie, exclude laboratory results only) is assigned a score between 0.5 and 2.0 
based on grade and frequency: For every grade 1 or 2 toxicity with a frequency < 10%, 
record 0.5 points. For every grade 1 or 2 toxicity with a frequency ≥ 10%, record 1.0 points.
For every grade 3 or 4 toxicity with a frequency < 5%, record 1.5 points. For every grade
3 or 4 toxicity with a frequency ≥ 5%, record 2.0 points. 

Calculate the total number of toxicity points for each regimen. Calculate the percentage 
difference in total toxicity points between the two regimens, then multiply by 20 to obtain 
a toxicity score. If the regimen being evaluated is more toxic than the comparator, subtract
the toxicity score of the regimen from the clinical benefit score. If the regimen is less toxic
than the comparator, add the toxicity score of the regimen to the clinical benefit score. If
there are unresolved symptomatic treatment-related toxicities at 1 year after
completion of treatment, subtract 5 additional points from the clinical benefit score. The
maximum points that can be awarded is 20. Proceed to Step 3.
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DOMAINS ADDRESSED AND REVISIONS MADE

NHB Score
The NHB score was perceived by some readers as arbitrary,

not intuitive, and therefore lacking the meaning that an absolute
value for either clinical benefit or toxicity would have. We concur
that NHB is an artificial construct. However, it is derived from the
key efficacy elements of overall survival (OS), progression-free

survival (PFS), response rate (RR), symptom palliation, time off
treatment, and QoL, along with the comparative toxicity of the
regimen. In the advanced disease setting, the framework reflects the
importance of these by attributing the greatest weight to OS, with
less weight given to a trial reporting only PFS and still less to
one reporting only RR. Thus, the NHB represents the very ele-
ments that patients seek to understand as they consider treat-
ment options and that most oncologists use to make treatment
recommendations.

3.A. TAIL OF THE CURVE.
Identify the time point on
the survival curve that is 2X
the median OS (or PFS) of the
comparator regimen. Is
there a 50% or greater
improvement in proportion
of patients alive with the test
regimen at this time point
(assuming > 20% surviving
with standard)?

YES. If yes, award 20 points if the improvement is in OS, and 16 points (0.8 x 20) if
the improvement is in PFS, and place this number in the box labeled “Tail of the
Curve Bonus Points.” Proceed to Step 3.B.

Tail of the
Curve Bonus
Points

NO. No bonus points are awarded. Proceed to Step 3.B.

3.B. PALLIATION BONUS. Is
an improvement in cancer-
related symptoms reported?

YES. If a statistically significant improvement in cancer-related symptoms is
reported for the regimen being evaluated, award 10 points, and place this number
in the box labeled “Palliation Bonus.” Proceed to Step 3.C.

Palliation
Bonus

NO. No bonus points are awarded. Proceed to Step 3.C.

3.C. QoL BONUS. Is an
improvement in QoL
reported?

YES. If a statistically significant improvement in QoL is reported for the regimen
being evaluated, award 10 points, and place this number in the box labeled “QoL
Bonus.” Proceed to Step 3.D.

QoL Bonus

NO. No bonus points are awarded. Proceed to Step 3.D.

3.D. TREATMENT-FREE
INTERVAL BONUS. Are data
related to treatment-free
interval reported?

YES. If a statistically significant improvement in treatment-free interval is reported
for the regimen being evaluated, multiply the percentage improvement by 20 and 
award points. Proceed to 3.E.

Treatment-
Free Interval
Bonus

NO. No bonus points are awarded. Proceed to Step 3.E.

3.E. Calculate Total Bonus
Points

Add the Palliation Bonus Points (Step 3.A), the Treatment-Free Interval Bonus
Points (Step 3.B), and the QoL Bonus Points (Step 3.C.). Write this number in the
box labeled “Total Bonus Points.” The maximum points available for Bonus Points 
is 60. Proceed to Step 4.

Total Bonus
Points

Step 4: Determine the regimen’s NET HEALTH BENEFIT

Calculate the Net Health
Benefit

Add the Clinical Benefit Score (Step 1), Toxicity Score (Step 2), and Bonus Points
(Step 3). This yields a Net Health Benefit Score. Write this number in the box
labeled “Net Health Benefit.” Proceed to Step 5.

Net Health
Benefit

Step 5: Determine the regimen’s COST

Insert the drug acquisition cost (DAC) and patient co-pay based on how much the treatment
regimen costs per month.

Cost (per month)

DAC: _____________

Patient Payment:

_______

Step 6: Summary Assessment: Advanced Disease Framework

Clinical Benefit Toxicity Bonus Points Net Health Benefit Cost (per month)

DAC: ______________
Patient Payment: ___________

Fig 1. (continued).
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DOMAINS ADDRESSED AND REVISIONS MADE

NHB Score
The NHB score was perceived by some readers as arbitrary,

not intuitive, and therefore lacking the meaning that an absolute
value for either clinical benefit or toxicity would have. We concur
that NHB is an artificial construct. However, it is derived from the
key efficacy elements of overall survival (OS), progression-free

survival (PFS), response rate (RR), symptom palliation, time off
treatment, and QoL, along with the comparative toxicity of the
regimen. In the advanced disease setting, the framework reflects the
importance of these by attributing the greatest weight to OS, with
less weight given to a trial reporting only PFS and still less to
one reporting only RR. Thus, the NHB represents the very ele-
ments that patients seek to understand as they consider treat-
ment options and that most oncologists use to make treatment
recommendations.

3.A. TAIL OF THE CURVE.
Identify the time point on
the survival curve that is 2X
the median OS (or PFS) of the
comparator regimen. Is
there a 50% or greater
improvement in proportion
of patients alive with the test
regimen at this time point
(assuming > 20% surviving
with standard)?

YES. If yes, award 20 points if the improvement is in OS, and 16 points (0.8 x 20) if
the improvement is in PFS, and place this number in the box labeled “Tail of the
Curve Bonus Points.” Proceed to Step 3.B.

Tail of the
Curve Bonus
Points

NO. No bonus points are awarded. Proceed to Step 3.B.

3.B. PALLIATION BONUS. Is
an improvement in cancer-
related symptoms reported?

YES. If a statistically significant improvement in cancer-related symptoms is
reported for the regimen being evaluated, award 10 points, and place this number
in the box labeled “Palliation Bonus.” Proceed to Step 3.C.

Palliation
Bonus

NO. No bonus points are awarded. Proceed to Step 3.C.

3.C. QoL BONUS. Is an
improvement in QoL
reported?

YES. If a statistically significant improvement in QoL is reported for the regimen
being evaluated, award 10 points, and place this number in the box labeled “QoL
Bonus.” Proceed to Step 3.D.

QoL Bonus

NO. No bonus points are awarded. Proceed to Step 3.D.

3.D. TREATMENT-FREE
INTERVAL BONUS. Are data
related to treatment-free
interval reported?

YES. If a statistically significant improvement in treatment-free interval is reported
for the regimen being evaluated, multiply the percentage improvement by 20 and 
award points. Proceed to 3.E.

Treatment-
Free Interval
Bonus

NO. No bonus points are awarded. Proceed to Step 3.E.

3.E. Calculate Total Bonus
Points

Add the Palliation Bonus Points (Step 3.A), the Treatment-Free Interval Bonus
Points (Step 3.B), and the QoL Bonus Points (Step 3.C.). Write this number in the
box labeled “Total Bonus Points.” The maximum points available for Bonus Points 
is 60. Proceed to Step 4.

Total Bonus
Points

Step 4: Determine the regimen’s NET HEALTH BENEFIT

Calculate the Net Health
Benefit

Add the Clinical Benefit Score (Step 1), Toxicity Score (Step 2), and Bonus Points
(Step 3). This yields a Net Health Benefit Score. Write this number in the box
labeled “Net Health Benefit.” Proceed to Step 5.

Net Health
Benefit

Step 5: Determine the regimen’s COST

Insert the drug acquisition cost (DAC) and patient co-pay based on how much the treatment
regimen costs per month.

Cost (per month)

DAC: _____________

Patient Payment:

_______

Step 6: Summary Assessment: Advanced Disease Framework

Clinical Benefit Toxicity Bonus Points Net Health Benefit Cost (per month)

DAC: ______________
Patient Payment: ___________

Fig 1. (continued).
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Coste-utilidad:	Spain Post-ASCO	2016



No	basta	saber,	se	debe	también	aplicar…
No	es	suficiente	querer,	se	debe	también	
hacer…

W.	Goethe
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