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Abstract

The objective of clinical trials is to determine the effectiveness and safety of
specific interventions. Regulatory agencies, clinicians, and patients depend
on clinical trials because they provide the most reliable information about
treatment outcomes. The ability to predict how a patient may respond to
a given treatment and what potential types, degree, and frequency of ad-
verse events could occur is invaluable. Although data from clinical trials can
determine effective treatment options for patients, it is the explanation of
what to expect from treatment and how it may affect quality of life that will
determine which option a patient chooses. Translating clinical trial data into
“real life” can be challenging for the oncology advanced practitioner (AP)
because primary and secondary endpoints may differ among clinical trials.
This variability can produce confusion when comparing, contrasting, and
translating clinical evidence into clinical practice. This article reviews clini-
cal trial endpoints and surrogate markers and describes how findings can
influence decision-making and patient care. With social media increasing
patients’ awareness and encouraging active participation in their own care,
it is imperative that APs be able to articulate clinical trial outcomes along
with their strengths, limitations, and life impact.
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py, targeted/novel treatments, and hor-
monal therapies.

espite the fact that meta-
static disease remains in-

curable, individuals with

metastatic cancer are liv-
ing longer with their disease and un-
dergoing multiple lines of therapy. It is
important to recognize that clinical tri-
als, as well as hospice/palliative care,
are also viable options for patients with
metastatic disease, in addition to treat-
ments such as chemotherapy, biothera-

Selecting a treatment should be
based on tangible outcomes such as, but
not limited to, increase in overall sur-
vival (OS) and progression-free survival
(PFS). The potential impact of treat-
ments on the quality of life (QOL) of the
patient and his or her family members
must also be considered, along with
overall expectations and life goals.
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Oncology advanced practitioners (APs) play
a vital role in the management of patients in
both the adjuvant as well as metastatic settings
because they help guide their patients through
the maze of treatment options (Palmieri, Frye, &
Mahon, 2009). The decision-making strategy for
treatment selection depends not only on national
guidelines such as those of the National Compre-
hensive Cancer Network (NCCN, 2012a; NCCN,
2012b), but also on many other factors. These fac-
tors include tumor-related symptoms, previous
persistent side effects of treatment, potential fu-
ture side effects, comorbidities, estimation of sur-
vival time, time to expected treatment response,
patient preference, performance status, life goals,
and overall impact on QOL for both the patient
and family (Orlando et al., 2007). The financial
and social impact of specific cancer treatments
must also be considered when selecting treat-
ment. Thus, patients and caregivers need clear,
concise, and patient-centered information about
each treatment option in order to truly be able to
make an informed decision.

Randomized controlled clinical trials are
conducted to determine first-line treatment for
metastatic disease. Over the years, various pri-
mary and secondary endpoints have been uti-
lized in trials for metastatic disease, including
0S8, PFS, disease-free survival (DFS), time to tu-
mor progression (TTP), time to treatment fail-
ure (TTF), and overall response rate (ORR; Hu-
dis et al., 2007). The selection of clinical trial
endpoints has changed over time, secondary to
the evolution of clinical trial development, lim-
ited trial participation, and increased availabil-
ity of current treatment options. The variability
in endpoints, plus the lack of clarity on which
endpoints should be used and when, may cre-
ate confusion for the AP, especially when try-
ing to compare and contrast study outcomes
and translate them to “real life” for patients
and families. Moreover, many of the trial de-
signs do not address questions faced by oncolo-
gists and APs, such as whether and when to use
monotherapy vs. combination therapy and the
sequence in which multiple lines of therapies
should be administered (Cardoso et al., 2009).
This article will review the common endpoints
and surrogate markers utilized in clinical tri-
als and describe their impact on treatment
decision-making.

OUTCOME MEASURES AND
ENDPOINTS FOR CLINICAL TRIALS

Before a clinical trial is started, researchers de-
termine which primary and secondary endpoints
will be necessary to draw meaningful conclusions
about the treatment’s overall effect and its risk/
benefit profile. In general, endpoints (Table 1) and
trial design are determined collaboratively by the
sponsor (for example, a pharmaceutical company)
and the US Food and Drug Administration (FDA).
Traditionally only one primary endpoint was used,
along with several secondary endpoints. Because
survival is paramount to patients, regulatory bod-
ies such as the FDA have generally considered OS
to be the major or primary endpoint/outcome of
interest (FDA, 2007). However, in the past few
years, there has been much debate over which
endpoints should be used. Understanding the defi-
nitions of endpoints is important to the AP and the
patients he or she serves. Potential endpoints are
described in the paragraphs that follow.

Overall survival is considered the most de-
sirable and reliable endpoint because it is precise
and easy to measure (FDA, 2007). It is the tradi-
tional endpoint for assessing the efficacy of new
treatments for metastatic breast cancer (MBC;
Burzykowski et al., 2008). Overall survival, evalu-
ated from the time of randomization until death,
translates into how long a person is expected to
live. However, assessing OS requires prolonged
follow-up of all patients, which may ultimate-
ly result in delays in evaluating new therapies.
Moreover, the potential effect on OS for first-line
metastatic therapies may be diluted by the effects
of subsequent therapy. Currently there is much
discussion of whether other clinical endpoints or
interim surrogates could be utilized initially, such
as DFS, PFS, or TTP, as long as the study could be
powered to eventually evaluate OS.

Disease-free survival is defined as the time
from randomization until recurrence of tumor or
death (from any cause; FDA, 2007). This trans-
lates into how long a person may be free of disease
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Use your smartphone to access the
FDA's publication on clinical trial
endpoints for the approval of cancer
drugs and biologics.
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Table 1. Endpoints Used in Clinical Trials

Endpoint Definition
Overall survival
Disease-free survival
Progression-free survival

Time to tumor progression

Time to treatment failure

Overall response rate

Time from randomization until death from any cause
Time from randomization until tumor recurrence or death from any cause
Time from start of intervention until patient shows signs of progression

Time from randomization until objective tumor progression (does not
include deaths)

A composite endpoint, measuring time from randomization to
discontinuation of treatment for any reason, including disease progression,
treatment toxicity, and death

Proportion of patients with reduction in tumor size of a predefined amount
for a minimum period of time

kNote. Information from US FDA (2007).

/

(i.e., no evidence of disease); it does not relate to
the overall length of life. The most common use of
the DFS endpoint is in the adjuvant setting after
definitive therapy. Disease-free survival can also
be an important primary endpoint when a large
percentage of patients achieve complete response
with chemotherapy or in situations where surviv-
al may be prolonged, making other survival end-
points impractical in terms of the length of time
needed for follow-up.

Progression-free survival refers to the time
from the start of an intervention until the patient
shows signs of disease progression. Evaluation
begins when the patient starts taking the drug,
not at the time of randomization (as with other
endpoints). Progression-free survival is often de-
sirable because it is available earlier than OS and
thereby can shorten drug development time and
result in more rapid availability of efficacious
therapies. Furthermore, unlike OS, PFS is not in-
fluenced by second-line treatments (Panageas et
al.,, 2007). It is unclear whether increased PFS
translates into increased OS.

Measurement of PFS is done at specific time in-
tervals. When comparing outcomes from multiple
trials, it is important to know whether the evalua-
tion time intervals are the same, as this could po-
tentially bias the information. For example, if one
study evaluates a patient every 6 weeks and anoth-
er one does so every 9 weeks, the every-9-week tri-
al could potentially have a 3-week advantage just
based on trial design (vs. actual responses). This is
important when we begin to see PFS improving by
asmall amount of time; the question should be does
this reflect what is actually occurring in the patient

or is it influenced by trial design? Advanced prac-
titioners must be knowledgeable about the designs
and endpoints of each study because they are vital
for translating data into treatment options and de-
cisions. Many researchers and clinicians are now
promoting PFS as a primary endpoint in MBC tri-
als, provided the studies are powered to ultimately
evaluate OS as well.

Time to tumor progression refers to the
time from randomization until objective tumor
progression. It does not include death. Time to
tumor progression is increasingly being used as
a primary endpoint for phase II and III clinical
trials in MBC. Similar to PFS, TTP can also be in-
fluenced by evaluation schedules.

Time to treatment failure refers to the time
from randomization to progression/failure. It is a
composite endpoint reflecting the time from ran-
domization to treatment discontinuation for any
reason, including disease progression, treatment
toxicity, and death. Time to treatment failure is
not used as a regulatory endpoint for drug ap-
proval because it is not adequately distinguish-
able from other endpoints (FDA, 2007).

Overall response rate denotes the percent-
age of patients who experience a reduction in the
size of their tumor. The amount of reduction and
the specific period of time that this response must
last are predetermined during the development
phase of the trial. Overall response rate provides
information about the likelihood of patients re-
sponding to a given treatment.

Duration of response is the length of time
that a treatment response can be expected to last.
This endpoint can help patients decide whether
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or not they wish to undergo a particular treat-
ment. It is important to note that many of these
endpoints are reported as medians, and thus
there may be a wide range of individual results.

Clinical benefit has been defined in two
ways: patient centered and tumor centered. Pa-
tient-centered clinical benefit refers to actual im-
provement in clinical/physical parameters such
as pain, nausea, and fatigue. It can be very helpful
for understanding what the patient is experienc-
ing. The likelihood of obtaining some relief with
the treatment under consideration is an impor-
tant piece of information in the patient’s decision
of whether to use it. However, this measure can
be very subjective. For example, data are often
missing from the patient’s study questionnaire
form, or the form may have been completed by
someone who is caring for the patient and there-
fore might not completely reflect the patient’s
true experience. Thus, the utility of such infor-
mation may be limited.

Tumor-centered clinical benefit focuses on the
tumor response as it relates to objective tumor re-
sponses, such as complete or partial response or
stable disease. The criteria for response and the
length of time it must last are determined prior to
initiating the study (Ohorodnyk et al., 2009).

SELECTING ENDPOINTS IN CLINICAL
TRIALS

To demonstrate the issue of endpoints in
clinical trials, let us look at the MBC setting as an
example. The availability of many active agents
makes the development of new therapies for
MBC increasingly challenging and the choice
of endpoints critical. A PubMed search using
the terms “breast cancer-phase III” for studies
published between January 2006 and December
2010 revealed the usage of various primary end-
points in MBC trials (Table 2). The studies that
used OS and PFS were published more recently
(2010), whereas those that used other endpoints,
such as ORR, were published earlier (2006). This
might suggest that, for MBC trials, investigators
are moving away from ORR as a primary end-
point in favor of a stronger endpoint such as OS
or PFS. However, this is speculative and based on
the limited number of studies reviewed.

Recent evidence suggests that many ap-
provals of anticancer drugs have been based on
endpoints other than OS (Shi & Sargent, 2009).

The selection of endpoints, although collab-
oratively agreed upon by the sponsor and the
FDA, still can vary from one study to another,
which can be confusing for the clinician. Not
only must you ensure that you are comparing
similar endpoints, but you must also know the
response evaluation time frames and the fre-
quency of study visits, all of which can influ-
ence the ultimate outcomes.

A controversial issue surrounding PFS is
whether its benefits translate into benefits in OS.
Although some studies have shown that PFS cor-
relates with OS benefits (Langley et al., 2005),
other studies have not demonstrated a relation-
ship between these two endpoints (Burzykowski
et al., 2008; Miller et al., 2007). Differences in
the definition of an endpoint also may compli-
cate the decision-making process. For example,
in the study by Miller et al. (2007), “progres-
sion” was defined according to the RECIST
criteria (Response Evaluation Criteria in Solid
Tumors), whereas Langley et al. (2005) used a
combination of clinical/radiologic assessment
and tumor markers. Although a meta-analysis
of MBC studies indicated a positive relationship
between ORR and OS based on individual pa-
tients, this relationship was not apparent when
the treatment regimens were compared (Bruzzi
et al., 2005). A relatively recent study also dem-
onstrated a clear positive association between
effects on progression and survival in patients
with MBC, suggesting that a treatment which
prolongs TTP will also result in longer survival
(Sherrill et al., 2008). However, it should be not-
ed that disease progression is subjective to mea-
surement error and influenced by the timing of
scheduled reassessments (Panageas et al., 2007).

Differences in outcomes and the definitions
of primary endpoints can make treatment se-
lection challenging. Using standard endpoint
definitions may help to reduce inconsistencies
and confusion when interpreting clinical trial
results for daily practice.

SECONDARY (INTERIM) ENDPOINTS
Because the time required to assess a clini-
cal study’s primary outcome may be lengthy,
many cancer trials also examine interim or sec-
ondary outcomes such as tumor response rate
(Table 1). The FDA defines ORR as the sum
of partial responses and complete responses
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(FDA, 2007). Overall response rate
is a direct measure of drug antitu-
mor activity, which can be evaluated
in a single-arm study. Symptomatic
improvement is also considered a
measurement of clinical benefit, es-
pecially with respect to palliation.
FDA drug approvals may use pa-
tient symptom assessments and/or
physical signs representing symptom-
atic improvement (e.g., decrease in
pain, weight loss, effusions) as second-
ary endpoints. However, specific mea-
sures of global health-related QOL do
not serve as efficacy endpoints in on-
cology drug approvals. Alternatively,
biomarkers may be useful to identify
prognostic factors, patient selection,

e
Table 2. Phase lll Clinical Trials of Therapies for Metastatic

Breast Cancer: Number of Studies According to
Primary Endpoint and Publication Year

Publication year

Endpoint 2006 2007 2008 2009 2010
ORR 4 1 1 1 1
oS 1 1 2 0] 4
PFS I 3 1 6 5
QOL 1 0] 1 0] 0]
TTF ] 0] 0] 1 0]
TTP 2 2 3 2 4

Note. ORR = overall response rate; OS = overall survival,

PFS = progression-free survival; QOL = quality of life; TTF = time to
treatment failure; TTP = time to tumor progression.

3The studies included are limited to those from the following journals:
Annals of Oncology, Breast Cancer Research and Treatment, Brit-

ish Journal of Cancer, Cancer, European Journal of Cancer, Journal

of Clinical Oncology, Journal of the National Cancer Institute, and

and stratifications for consideration.
Additional research may be necessary | -@ncet

J

to validate available tests and deter-
mine whether improvements in bio-
markers can predict clinical benefit (FDA, 2007).
Another endpoint that may be included in
clinical trials is time to a related event. Skeletal-
related events (SREs), a common complication
of MBC, can increase overall morbidity and mor-
tality (Saad et al., 2007). The risk of a pathologic
fracture developing within 5 years is four times
greater for a patient with MBC than for a pa-
tient without MBC (Vestergaard, Rejnmark, &
Mosekilde, 2009). Measuring the time to SREs
is an important endpoint in MBC trials that in-
vestigate treatments to prevent skeletal adverse
events. This endpoint has been used as both a
primary and a secondary endpoint, depending on
the type of agent(s) being examined.

ABSOLUTE RISK VS. RELATIVE RISK

Another important task for the AP is explain-
ing the risks and benefits of cancer treatments to
patients. The concepts of absolute risk (risk of a
specific event) and relative risk (theoretical risk
in comparison to another population) should be
discussed with the patient if applicable (Table 3).
The following vignette illustrates these concepts
and the difference between them:

A patient reads or hears news about a MBC
trial in which a drug has been found to reduce the
risk of breast cancer, or reduce the risk of side ef-

fects or dying of breast cancer, by a certain per-
centage. However, the report may be misleading
if the numbers represent relative risk reduction
rather than absolute risk reduction. Assume that
the clinical trial evaluated a new drug to prevent
breast cancer and that 200 women were enrolled.
Of the 100 control subjects who received a pla-
cebo pill, breast cancer developed in 2 of them.
Among the 100 women in the active-treatment
arm, breast cancer occurred in 1 participant.
When comparing the study groups (i.e., two oc-
currences of breast cancer in the control group
vs. one in the treatment group), the relative risk
reduction in breast cancer is 50%, which may
sound favorable to the patient. Therefore, people
who want to avoid breast cancer might consider
taking the drug despite potential side effects. But
would they decide to take the drug if they knew
that breast cancer would be prevented in only 1
of 100 women who took it? In this example, the
absolute risk reduction was much smaller (from
2% to 1%) than the relative risk reduction.

Relative risk is used to compare risk between
two groups (e.g., drug vs. placebo), whereas ab-
solute risk denotes the actual number of patients
who obtain a specific outcome. It is very impor-
tant to ensure that your patients understand
these concepts and the difference between them.
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Table 3. Absolute Risk vs. Relative Risk

open, and honest commu-

Absolute risk

free of that cancer at a given age)

Relative risk

A measure of the risk of a certain event happening
(e.g., the likelihood, over a certain period of time, that a
specific type of cancer will develop in a person who is

A measure of the risk of a certain event happening in

one group compared with the risk of the same event
happening in another group. For example, a relative

risk of 1 denotes that there is no difference between

two groups in terms of cancer risk, based on how they
responded to two treatments being compared. A relative
risk of > 1 or < 1usually means that being exposed to a
certain substance or factor either increases (relative risk >
1) or decreases (relative risk < 1) the risk of cancer.

nication between patients
and health-care providers,
especially when making
treatment decisions.

In addition, many pa-
tients have voiced their
concern about not knowing
that hospice and palliative
care were also treatment
options, that they were not
just measures taken when

cancer.gov/dictionary).

Note. Information from the National Cancer Institute Dictionary (http://calendar.

no other suitable drugs
or radiation therapies are

/)

FACTORS THAT INFLUENCE
TREATMENT DECISIONS:
STRIKING THE RIGHT BALANCE

There is no clear method for translating a clin-
ical trial endpoint into a “real life” clinical setting.
Management decisions such as monotherapy vs.
combination therapy and the optimal duration of
chemotherapy should involve individualized pa-
tient assessments of disease state and symptoms,
as well as clinical assessments of expected drug
toxicities and potential treatment outcomes. Pa-
tients must be actively involved in discussions to
evaluate their treatment preferences (Palmieri et
al., 2009). Education is vital to their understand-
ing of individual treatment options. Articulating
treatment rationale to the patient is important for
many reasons—psychological as well as physical.

Advanced practitioners can help patients un-
derstand why specific tests are ordered and how
their results will impact treatment decisions. To
optimize treatment for any type of cancer, the
ability to predict how a patient will respond to a
given therapy is invaluable. A recent study of pa-
tients with incurable MBC (Sheik-Yousouf, Gan-
dhi, Dukhovny, & Verma, 2010) evaluated which
endpoints and treatment benefits were believed
to be the most important by patients and doc-
tors. Many patients with MBC believed that the
primary survival-related goal for a new treatment
should be prolonging life by at least 1 year over the
expected survival period from current best thera-
pies. These findings contrast with the physicians’
perceptions that survival for an additional 4 to 6
months would be significant for a new treatment.
This study emphasizes the need for realistic,

available. One technique
for the AP is to print out
the NCCN guidelines for MBC (NCCN, 2012a;
NCCN, 2012b) and write down the pros and cons
of treatment options for the patient, looking at
outcomes (OS, PFS, etc.), side effects, timing of
therapy (weekly, monthly, etc.), and impact on
overall QOL. Share this information with patients,
and allow them to take the time needed to consider
how the treatments might impact their life and at
what cost. Decisions about treatment should not
be made on the spur of the moment, but rather re-
quire thoughtful consideration. Seeing all options,
including clinical trials and hospice, will help pa-
tients select the treatment that is right for them.
Helping them “make sense” of the numbers will
make them more comfortable with selecting their
treatment.

CONCLUSION

No straightforward method exists for trans-
lating data from MBC clinical trial outcomes into
“real life.” Trial parameters may vary, including
choice of primary and secondary endpoints, the
definition of endpoints, and study design. Such
variability among trials can be challenging for
oncologists and APs who attempt to apply study
outcomes to clinical practice. Clinicians must ac-
knowledge that endpoints evolve over time and
be aware of each study design and its endpoints.

Although best evidence from clinical trials
is essential to guide treatment decisions, an in-
dividual educational approach, tailored to each
patient and their family, is also necessary in the
decision-making process. Many patients want to
participate actively in their care and treatment
decisions. Individual patient histories, symp-

AdvancedPractitioner.com @ Vol 3 = No 6 = Nov/Dec 2012



toms, preferences, and life goals must factor into
treatment decisions. Treatment goals and the po-
tential impact of treatment on the patient’s daily
life must be clearly understood. Ensuring that pa-
tients have an accurate and realistic understand-
ing of what the treatment may offer them, and
how it might impact their lives and the lives of
their family members, will help them make truly
informed decisions. Making sure that patients
are aware of all the treatment options, and giving
them adequate time to consider the options and
adequate time to ask questions, is part of provid-
ing quality cancer care.
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