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Interpretation of oncology clinical trial data are not always
straightforward or consistent. Similar trial results with disparate
interventions may be interpreted differently by the oncology
community. One of the main reasons for this discrepancy is the
debate regarding what is the appropriate end point for demon-
stration of efficacy of cancer drugs. There is no doubt that overall
survival (OS) is the best parameter to judge the utility of any
intervention, and it is free from bias in ascertainment and mea-
surement1; but for conditions with few treatment options and dire
outcomes, the need for new agents is high and the oncology
community sometimes settles on a surrogate end point that, in
many cases, is progression-free survival (PFS).2 It is easy to un-
derstand why PFS is favored among the researchers: It occurs early
and is not influenced by postprogression therapy. At the same time,
it would make little sense to have an agent that reduces chances of
dying of cancer but increases off-target deaths; hence, the need for
verification of OS. Phase III trials that report on significant PFS
benefits without OS prolongation become the apples of discord in
the oncology community. In this commentary, we present three
examples from lung, ovarian, and breast cancers and demonstrate
how the oncology community interprets similar data differently.
Finally, we take our best guess as to why this phenomenon
happens.

Lung Cancer: Bevacizumab and Cetuximab
Bevacizumab and cetuximab have both been tested in phase

III trials for use in advanced/metastatic non-small cell lung can-
cer (NSCLC) in combination with chemotherapy. The Eastern
Cooperative Oncology Group (ECOG) 4599 trial demonstrated
a significant OS prolongation with the addition of bevacizumab
compared with chemotherapy alone (12.3 months v 10.3 months;
hazard ratio [HR], 0.79; P 5 .03) but with significant toxicities,
including 15 treatment-related deaths among 434 patients ran-
domly assigned to the bevacizumab arm.3 The AVAIL (Avastin in
Lung) study on the other hand found a marginal benefit in PFS,
with no benefit in OS, by adding bevacizumab to chemotherapy
(13.6 months v 13.1 months; HR, 0.93; P5 not significant [NS]).4

A Japanese study also failed to show an OS benefit with addition of
bevacizumab to chemotherapy (22.8 months v 23.4 months; HR,
0.99; P5.95).5 However, bevacizumab received approval by the US
Food and Drug Administration (FDA) for use in this setting and is
commonly used in practice as evidenced by its inclusion in the
National Comprehensive Cancer Network (NCCN) guidelines as
a category 2A recommendation for patients with EGFR, ALK
negative, or unknown nonsquamous non-small cell lung cancer.6

FLEX (First-Line Erbitux in Lung Cancer) was a randomized
phase III trial comparing chemotherapy plus cetuximab with
chemotherapy alone in patients with advanced NSCLC and dem-
onstrated a significant OS benefit (11.3 months v 10.1 months; HR,
0.87; P5 .044).7 However, another phase III trial, BMS099, failed
to show similar benefit in OS (9.6 months v 8.3 months; HR, 0.89;
P 5 .169).8 It is important to note here that OS was the primary
end point in FLEX, whereas PFS was the primary end point in the
BMS099 study. Later, a meta-analysis showed significant benefit
for OS, PFS, and response rates with the addition of cetuximab to
chemotherapy.9 However, cetuximab is not approved by the FDA and
is widely considered a failed drug in NSCLC by the oncology com-
munity, as evidenced by its removal from the NCCN guidelines.6

Ovarian Cancer: Angiogenesis Inhibitors and
Dose-Dense Chemotherapy

Several attempts have been made to build on the success of the
platinum-taxane combination for treating advanced or metastatic
ovarian cancer, but none have beenmet with irrefutable success. Of
those various strategies, two are the most common and the most
debated: dose-dense treatment schedule and addition of an an-
giogenesis inhibitor to the combination.

The feasibility and efficacy of a dose-dense schedule (weekly
paclitaxel v every-3-week paclitaxel) was demonstrated in the
Japanese Gynecologic Oncology Group (JGOG) 3016 trial, a study
among 637 Japanese patients.10 This trial showed that weekly
paclitaxel improved both PFS and OS. The OS advantage was not
trivial; it was a sizable 38-month extension (100.5 months v
62.2 months; HR, 0.79; P 5 .039). However, the global oncology
community adopted the addition of bevacizumab but has largely
ignored the dose-dense paclitaxel schedule. Perhaps, the large benefit
with weekly paclitaxel prompted clinicians to disbelief and wanting
further confirmation; yet, it is hard to imagine clinicians believed a
larger benefit would altogether vanish, rather thanmerely be attenuated.

In 2014, an Italian trial failed to replicate these results, but had
used a different dose schedule.11 Whether this lack of replication
was due to this difference in dose of paclitaxel used or due to ethnic
differences between the populations remains to be known, but the
results of the Gynecologic Oncology Group (GOG-0262) trial have
shown benefit with weekly paclitaxel in the US population.12

In the past few months, three important clinical trials have
been published and add to the evidence (and confusion) of these
two strategies: the updated results of the International Collabo-
rative Ovarian Neoplasm 7 (ICON7) trial,13 the AGO-OVAR 12
(Standard first-line chemotherapy with or without nintedanib for
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advanced ovarian cancer) trial,14 and the GOG-0262 trial.12 The
results of these trials and the conclusions the authors derived are of
interest and importance.

The ICON-7 trial showed a PFS benefit but failed to show an
OS benefit with the addition of bevacizumab to the chemotherapy
backbone.13 However, a subgroup analysis was performed and
revealed that for high-risk patients, addition of bevacizumab did
have an OS benefit. Instead of highlighting the overall negative OS
data, the authors chose to emphasize the OS advantage among
high-risk patients. Further, this trial was not placebo controlled
and has been criticized.15

The AGO-OVAR 12 trial randomized a large number of
patients (N5 1,366) to nintedanib, another angiogenesis inhibitor,
or placebo in combination with chemotherapy.14 OS data are not
available but PFS was significantly better with nintedanib versus
placebo (HR, 0.84; P 5 .024). However, the actual gain in PFS was
a mere 0.6 months. But the authors concluded, “Nintedanib in
combination with carboplatin and paclitaxel is an active first-line
treatment that significantly increases progression-free survival for
women with advanced ovarian cancer.”14

GOG 0262, the third study, compared weekly paclitaxel with
every-3-week paclitaxel among patients with ovarian cancer.12 This
trial also allowed patients to receive bevacizumab and prospectively
stratified them according to bevacizumab status. Although every-
3-week paclitaxel did not improve the PFS in the entire population
(14.7 months v 14.0 months; HR, 0.89, P5 .18), the PFS for those
patients who did not take bevacizumab was significantly improved
by 3.9 months (14.2 months v 10.3 months; HR, 0.62; P 5 .03).12

The OS data are not yet available. Considering that 84% of patients
in this trial took bevacizumab and this could negate the overall
benefit of dose-dense treatment, we assumed the trial would be
interpreted as meaning weekly paclitaxel was superior to every-
3-week dosing except for those patients who received additional
bevacizumab. However, the results of this trial have mostly been
interpreted as negative.

Important information can be gleaned from summarizing
these trials. There is no trial that shows OS benefit with any angio-
genesis inhibitor in ovarian cancer (Table 1), whereas there is one
trial that shows OS benefit with the dose-dense schedule. Unless we
have data comparing chemotherapy plus bevacizumab versus dose-
dense chemotherapy alone, the current evidence equally (if not more)
supports the use of dose-dense chemotherapy alone compared with
bevacizumab addition.

Yet, the authors of such pivotal studies as ICON7 attempted to
emphasize the benefit of bevacizumab, whereas those of GOG-
0262 did not highlight the benefits derived from dose-dense
paclitaxel. It is noteworthy that practice patterns occur despite
the fact that the NCCN guidelines categorize bevacizumab addition
to first-line chemotherapy as a category 3 recommendation and
dose-dense paclitaxel as a category 1.21

Breast Cancer: Everolimus and Bevacizumab
The use of PFS as a surrogate for OS may be valid for certain

tumor types, certain classes of agents, and certain lines of therapy,
but an umbrella analysis of surrogate correlation studies showed
that it is unreliable in the setting of metastatic breast cancer.1 This
uncertainty took on importance after the results of the E2100 trial,
which showed a large improvement in PFS from the use of bev-
acizumab when added to taxane therapy versus taxane therapy
alone.22 This finding led to accelerated approval of the drug. Yet,
just a few years later, multiple randomized trials not only failed to
confirm survival benefit in this setting but also failed to replicate
similar magnitude of benefit in PFS. And, bevacizumab clearly
increased toxicity. After a contentious fight, the drug was revoked.

Now, just 4 years later, we have seen two new drug approvals
for metastatic breast cancer that mirror the history of bevacizumab.
Everolimus23 and palbociclib,24 both in combination with hor-
monal therapy, have had markedly similar results to the case of
bevacizumab. Both drugs improved PFS in randomized trials, both
drugs add toxicity, and neither drug has shown OS benefits. It is
interesting to note that the absolute gain in PFS in the pivotal trials
of these drugs is similar to that of bevacizumab seen in the E2100
trial: 4.1 months with everolimus,23 5.4 months with palbociclib,24

and 5.9 months with bevacizumab.22 However, a meta-analysis
conducted later, with the addition of subsequent trials, showed that
the pooled benefit in PFSwith bevacizumab was only 2.5 months.25

Whether the PFS benefits with everolimus and palbociclib also are
similarly reduced remains to be seen with the acquisition of more
data. At least in the case of everolimus, the drug received traditional
or full approval, meaning that revoking the approval on the basis of
further efficacy data is unlikely, and postmarketing studies to
assess the drug’s benefit on OS are not required. Still, the NCCN
guidelines include both bevacizumab and everolimus as a cate-
gory 2A recommendation, whereas palbociclib gets a category 1
recommendation—without having any OS data yet!26

Table 1. Published Phase III Trials of Angiogenesis Inhibitors in Advanced/Relapsed Ovarian Cancer

Study Setting Drug Used PFS Benefit (months) HR for PFS (95% CI) OS Benefit HR for OS (95% CI)

GOG 21816 Chemo-naı̈ve, with chemo Bevacizumab 4.1 0.71 (0.62 to 0.82) 3.2 0.88 (0.75 to 1.04)
ICON713 Chemo-naı̈ve, with chemo Bevacizumab 2.4 0.86 (0.75 to 0.98) 0.6 0.99 (0.85 to 1.14)
AGO-OVAR 1617 Chemo-naı̈ve, after chemo, as maintenance Pazopanib 5.6 0.77 (0.64 to 0.91) Not reported 1.08 (0.87 to 1.33)
OCEANS18 Recurrent, platinum sensitive Bevacizumab 4.0 0.48 (0.38 to 0.60) 0.3 0.96 (0.76 to 1.20)
TRINOVA-119 Recurrent Trebaninib 1.8 0.66 (0.57 to 0.77) 1.7 0.86 (0.69 to 1.08)
AURELIA20 Recurrent, platinum resistant Bevacizumab 3.3 0.48 (0.38 to 0.60) 3.3 0.85 (0.66 to 1.08)

Abbreviations: AGO-OVAR, standard first-line chemotherapy with or without nintedanib for advanced ovarian cancer trial; AURELIA, Avastin Use in Platinum-Resistant
Epithelial Ovarian Cancer trial; Chemo, chemotherapy; GOG, Gynecologic Oncology Group; HR, hazard ratio; ICON7, International Collaborative Ovarian Neoplasm 7 trial;
OCEANS, Study of Carboplatin and Gemcitabine Plus Bevacizumab in Patients With Ovary, Peritoneal, or Fallopian Tube Carcinoma; OS, overall survival; PFS,
progression-free survival; TINOVA-1, Study of AMG 386 or Placebo, in Combination With Weekly Paclitaxel Chemotherapy, as Treatment for Ovarian Cancer, Primary
Peritoneal Cancer and Fallopian Tube Cancer.
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Same Data; Different Interpretations
It is difficult to provide a unifying theme that explains why we

treat similar data differently in oncology. Potential explanations
include reimbursement incentives, historical accident, pharma-
ceutical marketing, perceived toxicity, clinical anecdotes, social
norms, or objective and articulable differences that we have not
considered. In the case of bevacizumab and cetuximab in NSCLC,
the unique regulatory history and pathway for drug approval likely
explain the success and validation of the former and the failure of
the latter. In the case of discrepancy among the oncologists in the
acceptance of dose-dense chemotherapy versus angiogenesis in-
hibitors in ovarian cancer, it is difficult to not consider the issue of
financial reimbursement (higher with bevacizumab) and conve-
nience to practitioners.

A more optimistic outlook of the medical community toward
targeted therapies compared with cytotoxic agents may be another
potential reason. In the final case of everolimus and bevacizumab,
it is possible regulators were not eager to relive the painful events
leading to removal of bevacizumab’s indication, and, for that
reason, gave an unwarranted traditional (full) approval to ever-
olimus (on the basis of comparable data). This would eliminate
the need for postmarketing studies and preclude a contentious
withdrawal from market, as was seen for bevacizumab. Ulti-
mately, however, our interpretation of these discrepancies must
be acknowledged as speculative and other potential factors in
play for these discrepancies must be explored. Given that we
now have umbrella meta-analyses of the strength of surrogate
correlations in oncology1,27 that show the validity of correla-
tions between surrogates and survival in specific cancer settings
(e.g., does disease-free survival predict OS among cytotoxic
drugs in the adjuvant treatment of colorectal cancer?), it may
now be possible for the field to move toward greater evidence-
based consistency in our interpretation and regulatory use of
trial data.

We cannot also ignore the deep issues beyond clinical data
that result in discrepancies in cancer care, such as politics,
emotional overlay, lobbying, and advocacy of support groups.
Although we explore three instances of discrepancies in the
treatment of three similar cancer settings in this paper, many
discrepancies exist in cancer care. When bevacizumab was re-
voked for breast cancer, support groups and patient advocates
protested against the decision, but when 131I-tositumomab was
withdrawn from marketing, it died silently. Thus, our attitudes
toward cancer care are multifactorial. As oncologists, however,
we should push for uniformity in the interpretation of clinical
trial results and try to achieve as much consistency in our
practice as possible. Consistency would be a virtue for cancer
care.
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25. Miles DW, Diéras V, Cortés J, et al: First-line bevacizumab in combination
with chemotherapy for HER2-negative metastatic breast cancer: Pooled and
subgroup analyses of data from 2447 patients. Ann Oncol 24:2773-2780, 2013

26. National Comprehensive Cancer Network. NCCN Clinical Practice Guide-
lines in Oncology (NCCN Guidelines®) breast cancer.2. 2016. https://www.nccn.
org/professionals/physician_gls/f_guidelines.asp

27. Kim C, Prasad V: Strength of validation for surrogate end points used in the
US Food and Drug Administration’s approval of oncology drugs.Mayo Clin Proc 91:
713-725, 2016

DOI: 10.1200/JCO.2016.68.2021; published online ahead of print at
www.jco.org on August 29, 2016.

n n n

ASCO’s Year-Round Member Referral Campaign

ASCO members: Your personal referral conveys more to a prospective member than any ad or brochure ever could. The
Member Referral Campaign is our way of saying “thank you” for sharing the value of ASCO membership with your
colleagues.

How to refer: Simply provide your nonmember colleagues with your ASCO ID number for them to enter with their
membership application at join.asco.org, and begin earning credit!

At the end of the annual cycle, you will receive credit for the total number of referrals you have made:

Refer two new members and receive a $10 credit

Refer five new members and receive a $50 credit

Refer 10 new members and receive a $100 credit

Not an ASCO member? Earn your ASCO member colleagues credit for referring you when you complete the membership
application at join.asco.org. Once you are inducted, you can begin earning credit for your own referrals!

3732 © 2016 by American Society of Clinical Oncology JOURNAL OF CLINICAL ONCOLOGY

Gyawali and Prasad

https://www.nccn.org/professionals/physician_gls/f_guidelines.asp
https://www.nccn.org/professionals/physician_gls/f_guidelines.asp
http://dx.doi.org/10.1200/JCO.2016.68.2021
http://www.jco.org
http://www.join.asco.org
http://www.join.asco.org


AUTHORS’ DISCLOSURES OF POTENTIAL CONFLICTS OF INTEREST

Same Data; Different Interpretations

The following represents disclosure information provided by authors of this manuscript. All relationships are considered compensated. Relationships are
self-held unless noted. I 5 Immediate Family Member, Inst 5 My Institution. Relationships may not relate to the subject matter of this manuscript. For more
information about ASCO’s conflict of interest policy, please refer to www.asco.org/rwc or jco.ascopubs.org/site/ifc.

Bishal Gyawali
No relationship to disclose

Vinay Prasad
No relationship to disclose

www.jco.org © 2016 by American Society of Clinical Oncology

Comments and Controversies

http://www.asco.org/rwc
http://jco.ascopubs.org/site/ifc
http://www.jco.org

	Same Data; Different Interpretations
	Lung Cancer: Bevacizumab and Cetuximab
	Ovarian Cancer: Angiogenesis Inhibitors and Dose-Dense Chemotherapy
	Breast Cancer: Everolimus and Bevacizumab
	Same Data; Different Interpretations
	REFERENCES


