tests make them unavailable for the vast majority of patients in
the world. Whether the tests are commercial or not, the use of
large panels may identify unexpected mutations in some patients.
These secondary findings may lead to social and psychological
distress and all tested patients need to be informed of what may
be the findings of a test using large panels and their consequences
before being tested.

In most Western European countries, genetic counseling is
well-organized and families with different members living in dif-
ferent countries can often be followed up adequately in their re-
spective country. However, this is still not the case in other
European and non-European countries, and we will have to, in
the future, help these countries to organize their genetic cancer
care programs, taking advantage of what has been already done
successfully in others, for optimal and complete care of our GI
cancer patients.
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When is off-label off-road?

Ideally, product labeling should include ‘all clinical indications for
which adequate data are available to establish the product’s safety
and effectiveness’ [1]. For many reasons, this is not the case.
Among generic medications, labeled indications often do not re-
flect the full range of indications for which there is compelling evi-
dence of safety and effectiveness. For example, oxaliplatin,
importantly used in gastric and pancreatic cancer is licensed by the
Food and Drug Administration (FDA) and European Medicines
Agency (EMA) only for colorectal cancer. Omissions, such as these,
weaken the mission of the licensing bodies for inclusiveness and
have consequences for access to care in the many countries which
limit coverage of medications to their licensed indications.

Even though the FDA and EMA licensed indications for re-
cently developed expensive on-patent medications are more cur-
rent and complete, their off-label use is increasing. This is largely
due to increasing use of genomic testing and treatment recom-
mendations based on tumor characteristics. This is motivated by
the high unmet need for treatment options, exaggerated opti-
mism regarding the patient’s benefit from ‘precision medicine’
and the wish of patients and physicians to optimize outcomes.
This trend coincides with increasing concerns about the off-label
use of these agents, the costs of these drugs to patients and to the
health care system and our ability to learn from off-label use.

The ESMO Guidelines do not often advice off-label use of this
class of cancer drugs and if so, recommendations are indicated to
be off-label. It is, however, easier to obtain reimbursement for
off-label use in the USA than in Europe and ~30% of the thera-
pies in the USA are estimated to be off-label use [2, 3].

The National Comprehensive Cancer Network (NCCN) is a not-
for-profit alliance of 28 leading United States cancer centers that pub-
lishes regularly updated clinical practice guidelines. Last year, a criti-
cal report regarding the off-label use in the NCCN Guidelines as of
25 March 2016, concluded that the strength of the evidence support-
ing many of these off-label recommendations was weak [4].
Stimulated by this report the NCCN undertook a re-analysis of 44
off-label recommendations identified in the critical report [4] that is
published in the current issue of this journal [5]. Of the 253 off-label
uses across the 43 relatively novel expensive drugs reviewed they
found that 91% were ‘well-accepted off-label use’, accompanied by
either a category 1 (high-level evidence and NCCN consensus of ap-
propriateness) or category 2A (lower-level evidence and NCCN con-
sensus of appropriateness). Furthermore, a significant subset of these
drugs was subsequently FDA approved or supported by randomized
clinical trials (RCTs) [5]. Recommendations without RCT data, usu-
ally graded category 2A, were often for mechanism-based drugs with
high response rates in rare cancers or subsets without effective
therapies.

Given that there are deficiencies in the regulatory process and
that there are substantial lacunae in the licensed indications, pro-
fessional bodies and other organizations must fill the void in in
providing high level evidence-based guidance. Guidelines such as
those generated by NCCN and ESMO address this role.

Off-label guidance can be taxonomized relative to the regula-
tory process (Table 1). In some situations, off-label recommenda-
tions may be important to support. This applies to the therapies
which are well supported by data and experience either in antici-
pation of approval (as was often the case in the study), expanding
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Table 1. Off-label guidance taxonomized relative to the regulatory process

Off-label type regulatory process Relationship to

regulatory process

Justification for the treating
physician

Example(s)

New approaches with compelling evidence of
strong benefit that have NOT YET been ap-
proved (either in-process of regulatory
review or will soon be submitted for
regulatory review). These may include named
patient and expanded access programs

Approaches approved by regulatory authority
BUT not for this specific subgroup of patients

Respectful, anticipatory

Justifiable extrapolation

Approaches, supported by adequate data, that
have not been submitted for regulatory review
and are not likely to be submitted (for example
rare diseases, generic medicine with no spon-
sor, evidence not compliant with regulatory
requirements)

Substitute expert
review

Approaches that have been submitted for regula-
tory review and which were rejected

Undermining

Approaches with weak evidence of benefit that
have not been submitted for regulatory review
and are not likely to be submitted

Undermining

Patient beneficence: expert
evaluation of data that there is
major benefit and anticipation
that it will pass review

Early uptake of maintenance
olaparib in first remission for BRCA
mutated ovarian cancer

Patient beneficence: evaluation
that the target population in
the label is excessively narrow
and that there is justifiable rea-
son to anticipate benefitin a
wider patient group

CDK 4/6 inhibitors for premenopausal
women with ovarian suppression

Guidance on prescribing for
children, pregnant women, patients
with organ failure, patients with
poor performance status

Use of durvalumab for stage Il NSCLC
PD-L1 expression <1% (based on
ITT data)

FLOT/FOLFIRINOX chemotherapy
(oxaliplatin off-patent)

Immunotherapy for MSI-H/dMMR
tumors (in Europe)

Deficiencies and stringencies in
the regulatory process (such as
very high sponsor cost and
regulatory inflexibilities) dis-
courage submission for rare
diseases, off-patent medica-
tions and indication expansion

Disregard of a negative regula-
tory authority evaluation

NCCN recommendation of bevacizu-
mab with chemotherapy in patients
with recurrent or stage IV HER2 neg-
ative breast cancer

Immune checkpoint inhibitors in
settings where level of benefit is so
low that the manufacturer has not
submitted application for indication
approval

Consideration of any therapeutic
option that may be of patient
benefit. Precision medicine
with low ESCAT grade

T-DM1, trastuzumab emtansine; CDK 4/6, cyclin-dependent kinase 4/6; NSCLC, non-small-cell lung cancer; ITT, intention to treat; FLOT, fluorouracil,
leucovorin, oxaliplatin, and docetaxel; FOLFIRINOX, folinic acid, 5-fluorouracil, irinotecan, oxaliplatin; MSI-H, microsatellite-instability-high; dMMR, mis-

match repair-deficient; NCCN, National Comprehensive Cancer Network.

the scope of application or supplementing the approval registra-
tion process when there has been none. These must be distin-
guished from off-label endorsements that undermine the
regulatory process either by contradicting explicit regulatory
findings or by endorsing approaches with very weak evidence for
benefit (Table 1). Recommendations such as these are harmful:
they undermine the authority of the regulatory process and may
have adverse effects on the cost of care, prudent resource alloca-
tion and even patient readiness to participate in research.

Although NCCN has described how expert panels develop
their guidelines and gradings [6], recommendation categories are
not always listed, and it is still difficult to determine the recom-
mendation category without being part of the expert committee.
This issue is important given that NCCN guidelines are consulted
worldwide.

There are now several initiatives to support future rational and
responsible off-label use, particularly in the setting of ‘precision
medicine’ practices.

ESMO developed the ESMO Scale for Clinical Actionability of
molecular Targets (ESCAT) in which grades the evidence-base
for therapeutic interventions based on identified ‘actionable’ ge-
nomic alterations [7]. Approaches with a high ESCAT grade, well
supported by data, will usually also have a ESMO-Magnitude of
Clinical Benefit Scale grade further indicating well established
benefit [8, 9].

Another option to get more insight into relevance of registered
drugs for off-label indications is to perform clinical trials with
precision medicine driven off-label use of drugs and translate
findings to a ‘learning health care system’. It is argued that drug
pricing is related to the cost of development including large scale
clinical testing. Randomized phase III studies are expensive, and
pharma mostly focuses its efforts on areas where there is a rela-
tively high volume of patients. It is also clear that the new drugs
have potential in areas where the incidence of the drug target is
less prevalent. This means, in theory, that off-label use of drugs
could be used to identify indications that benefit from these
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drugs. However, our current health care system does not facilitate
a ‘learning health care system’. In general, there are no structured
clinical data collections of the outcome of off-label use. In the
Netherlands, this approach has been incorporated into a ‘Drug
Rediscovery Protocol’ (acronym DRUP) study (Clinical Trials.gov
Identifier: NCT02925234). DRUP serves as a platform where
patients can be treated with off-label targeted agents whilst collect-
ing all relevant outcome data. This approach improves access to
these off-label drugs, diminishing inequalities in care, ensures ro-
bust review of target and treatment selection, and prospectively
collects outcome data to be shared with industry, payers and regu-
latory bodies. This study, initiated in 2016, now has over 26 ap-
proved targeted drugs at its disposal. Data from this study led to a
pay-for-performance system [10] for nivolumab in patients with
MSI-high tumors (no approved drug available in Europe for this
indication) whereby the manufacturer provides nivolumab for free
during the first 16 weeks of treatment with payer commitment to
reimbursement for responding patients. Negative findings are
shared with the scientific community in order to prevent repetitive
treatments without the outlook of clinical benefit. Several coun-
tries are now using similar protocols [e.g. TAPUR (NCT02693535)
and CAPTUR (NCT03297606)] which specifically allow data
sharing.

In conclusion, while we are grateful for all the novel drugs that
have been developed for cancer, we have an obligation to maxi-
mize the clinical value for our patients and communities. These
dual obligations require commitments to rational off-label use
and to structured learning through data collection and sharing in
order to identify those approaches that deserve to become li-
censed indications and to be reimbursed. Importantly, this allows
us to distinguish them from those that are inadequately effective
to justify licensing or clinical recommendation.

E.G.E. de Vries', N. 1. Cherny” & E. E. Voest™

"Department of Medical Oncology, University Medical Center
Groningen, University of Groningen, Groningen, The Netherlands;
“Department of Medical Oncology, Cancer Pain and Palliative Medicine

Service, Shaare Zedek Medical Center, Jerusalem, Israel; *Division of
Molecular Oncology, The Netherlands Cancer Institute, Amsterdam;
4Oncode Institute, Amsterdam, The Netherlands

(*E-mail: e.g.e.de.vries@umcg.nl)

Funding

None declared.

Annals of Oncology

Disclosure

EGEdV reports Institutional Financial Support for her advisory
role from Daiichi Sankyo, Merck, NSABP, Pfizer, Sanofi,
Synthon and Institutional Financial Support for clinical trials or
contracted research from Amgen, AstraZeneca, Bayer, Chugai
Pharma, CytomX Therapeutics, G1 Therapeutics, Genentech,
Nordic Nanovector, Radius Health, Regeneron, Roche, Synthon,
all outside the submitted work. EEV is medical director of the ex-
ecutive board of the Netherlands Cancer Institute and as such le-
gally responsible for all contracts with pharma.

References

1. https://www.fda.gov/regulatory-information/search-fda-guidance-docu
ments/fda-approval-new-cancer-treatment-uses-marketed-drug-and-bio
logical-products (12 August 2019, date last accessed).

2. Kalis JA, Pence SJ, Mancini RS et al. Prevalence of off-label use of oral
oncolytics at a community cancer center. ] Oncol Pract 2015; 11(2):
el139-el43.

3. Conti RM, Bernstein AC, Villaflor VM et al. Prevalence of off-label use
and spending in 2010 among patent-protected chemotherapies in a
population-based cohort of medical oncologists. J Clin Oncol 2013;
31(9): 1134-1139.

4. Wagner ], Marquart J, Ruby J et al. Frequency and level of evidence used
in recommendations by the National Comprehensive Cancer Network
guidelines beyond approvals of the US Food and Drug Administration:
retrospective observational study. BMJ 2018; 360: k668.

5. Kurzrock R, Gurski LA, Carlson RW et al. Level of evidence used in rec-
ommendations by the National Comprehensive Cancer Network
(NCCN) guidelines beyond Food and Drug Administration approvals.
Ann Oncol 2019; 30(10): 1647-1652.

6. www.nccn.org/professionals/physician_gls/categories_of_consensus.aspx
(12 August 2019, date last accessed).

7. Mateo J, Chakravarty D, Dienstmann R et al. A framework to rank geno-
mic alterations as targets for cancer precision medicine: the ESMO Scale
for Clinical Actionability of molecular Targets (ESCAT). Ann Oncol
2018;29(9): 1895-1902.

8. Gyawali B, Kesselheim AS. The promise of ESCAT: a new system for eval-
uating cancer drug-target pairs. Nat Rev Clin Oncol 2019; 16 (3):
147-148.

9. Cherny NI, Dafni U, Bogaerts J et al. ESMO-Magnitude of Clinical
Benefit Scale version 1.1. Ann Oncol 2017; 28(10): 2340-2366.

10. van Waalwijk van Doorn-Khosrovani SB, Pisters-van Roy A, van Saase L
et al. Personalised reimbursement: a risk-sharing model for biomarker-
driven treatment of rare subgroups of cancer patients. Ann Oncol 2019;
30(5): 663—665.

doi:10.1093/annonc/mdz445
Published online 5 November 2019

Is the tumour microenvironment a critical
prognostic factor in early-stage colorectal
cancer?

The TNM staging system remains the cornerstone of risk assess-
ment in patients with early-stage colorectal cancer (CRC).
However, clinical behaviour is diverse within the same stages,
making prognostication an imprecise science. Microsatellite in-
stability (MSI) is the only biomarker routinely considered

beyond TNM, although a range of major genomic changes is well
established, with contradictory evidence in outcome prediction
[1, 2]. So what other markers could improve prognostic
precision?

CRC heterogeneity has now been comprehensively character-
ised at the transcriptomic level as between three and six prognos-
tic and potentially predictive subtypes [3-8]. For clinical
application, these competing subtypes were integrated into four
consensus molecular subtypes (CMSI1-4) by the ColoRectal
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