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Does enrollment in a trial carry a
survival advantage for patients?
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“…demonstrating a trial effect would
mean that the vast majority of cancer
patients who receive treatment
considered as ‘best standard of care’,
are, in fact, not receiving the best
care available.”
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A widespread belief among physicians is that patients benefit from participating
in clinical trials even if they are randomized to the control arm. The belief that
patients treated within clinical trials have a better outcome is sometimes attributed
to a ‘trial effect’ [1] , or alternatively, an ‘inclusion benefit’ [2] .
A benefit from participating in clinical trials has been reported in a diverse
range of clinical settings, from sick newborns [3] and newly treated HIV carriers
[4] , to patients given thrombolysis for acute myocardial infarction [5] or healthy
individuals receiving an oral cholera vaccine [6] . A trial effect, if present, may be
of particular significance in the area of oncology. At best, only 4% of adult cancer
patients are treated within clinical trials in the USA [7] . Obviously, demonstrating
a trial effect would mean that the vast majority of cancer patients who receive
treatment considered as ‘best standard of care’, are, in fact, not receiving the best
care available.
The presence of a trial effect has been addressed in several systematic reviews
across a wide range of diseases. A recent Cochrane review of 80 non-randomized
cohort studies came to the conclusion that participation in randomized clinical
trials (RCTs) is associated with similar outcomes to receiving the same treatment
outside RCTs [8] . Similarly, Peppercorn et al. have compared the outcome of cancer
patients treated within and outside clinical trials in 24 carefully selected publications, and concluded that there are no sufficient data to support the existence of a
trial effect [1] . Conversely, in a systematic review of the literature, Braunholtz et al.
concluded that while the evidence is not conclusive, clinical trials probably have a
positive effect on cancer patients’ outcomes and have suggested that the treatment
benefit may be a result of strict protocol care or better clinicians [9] . Likewise, Stiller
found that enrollment in clinical trials was associated with improved survival,
particularly for less common malignancies [10] .
Several limitations preclude us from drawing any unequivocal conclusions from
these reviews. First, the analyzed data included old trials, some dating back to
the 1970s and 1980s. Clinical trials in that era were significantly different from
current practice. Most of these old studies, recalled Temple, who started working
for the FDA in 1972, were “inadequate beyond belief … You would be horrified [at
the clinical trial data] submitted to the agency. There was often no protocol at all ”
[11] . Another significant limitation in several studies is that the criteria used for
selecting the non-trial patients were inappropriate. For example, comparing the
outcomes of patients in the control arm with patients who were non-eligible for
participating in the trial would obviously lead to a significant bias. Arguably, the
non-participants would have inferior baseline characteristics, skewing towards a
misleading favorable outcome among study participants. Studies that compared
trial participants to historical controls may also be strongly biased by selection.
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In an effort to address the presence of a trial effect in
glioblastoma patients who participate in clinical trials,
and to minimize as far as possible the selection bias,
we have recently compared patients who participated
in clinical trials with similar patients who were found
to be potentially eligible to enroll in a clinical trial, but
did not participate. These patients had received the
‘best standard of care’. In an attempt to compare outcomes between two homogeneous groups, we carefully
selected for only patients with primary glioblastoma
with similar baseline characteristics of age, Karnofsky
performance status and time of diagnosis (before or after
2005, when a new treatment standard was introduced
in neurooncology [12]). Since patients who participate
in clinical trials typically had at least one tumor resection surgery, we excluded patients who were diagnosed
by biopsy only (as major tumor resection is considered
to be a predictor of favorable outcome [13]). Even after
rigorous efforts to match patients participating in clinical trials and non-participants, it was evident that participation in clinical trials carried a favorable impact,
with participants enjoying a survival advantage even if
randomized to the control arm [14] . Another approach
for eliminating the selection bias is by taking advantage
of incidental randomization. West and colleagues have
investigated the outcomes of women with preeclampsia
treated in the Yorkshire region of England. In this area,
all women with preeclampsia are managed according
to a strict unified protocol. The area is divided into 16
functional units, and between 1998 and 2001, six of the
16 units participated in a clinical trial, and women with
preeclampsia were randomized to receive an infusion
of magnesium sulphate or normal saline as placebo. In
this study, the authors found no significant difference in
outcomes between women treated within clinical trials
and patients treated outside clinical trials [15] . Both the
glioblastoma and the preeclampsia studies took substantial means to control for selection bias. Intriguingly, a
trial effect was demonstrated in the glioblastoma study,
and not in the preeclampsia study, suggesting that the
presence of a trial effect is, perhaps, context specific.
Several aspects of a clinical trial setting are substantially different from the routine clinical practice and may
contribute to a trial effect. First is the psychologically
mediated benefit that patients gain from participating
in a trial. This effect, often regarded as a ‘placebo effect’,
may be less powerful than previously appreciated. In a
provocative meta-analysis of RCTs that in addition to the
treatment arm included both placebo and ‘no-treatment’
arms, there was no evidence that patients in the placebo
arm did better than patients in the ‘no-treatment’ arm [16] .
Second is the effect of patients and clinicians being under
observation in clinical trials. In a classic series of studies
on a group of workers at Western Electric’s Hawthorne
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plant (IL, USA), researchers noticed that when workers
were under observation, any change in working conditions, regardless of the specific intervention employed,
resulted in increased productivity.
“Several aspects of a clinical trial setting are
substantially different from the routine clinical
practice and may contribute to a trial effect.”
For example, the same improvement of productivity
was observed following increasing or reducing the lighting in the production areas, as long as it was done under
an experimental setting [17] . In the context of clinical
trials, the ‘Hawthorne effect’ is the improvement of outcome in response to treatment only by the care giver and
patients mere awareness of being under observation. A
more intensive follow up of patients in clinical trials may
result in a stronger ‘Hawthorne effect’. A recent study
suggests that this indeed may be the case. In a RCT of a
new drug for mild to moderate dementia, patients who
were randomized to the placebo arm and were followed
more frequently had shown a better outcome than those
who were only minimally followed [17] .
Finally, a better adherence to a defined treatment
regimen and better care for participants in clinical trials, often described as ‘protocol effect’ and ‘care effect’,
respectively, may also contribute to the benefit from
participating in a trial. In fact, this may be the most
important component of the ‘trial effect’. Patients
enrolled in clinical trials are closely monitored by extra
nursing care and frequent follow-up visits allowing early
recognition of changes in the patients’ health, which
is followed by immediate appropriate responses by the
caregiver. Adherence to clinical guidelines improve clinical practice [18] and may result in improved outcomes
for patients enrolled in clinical trials regardless of the
arm. In fact, the absence of a clear ‘trial effect’ in the
preeclampsia study was attributed to the protocol-driven
care of patients who were not recruited to the study.
Participating in a clinical trial is an altruistic act that
patients are taking to improve care for future patients. A
Mayo Clinic and North America Central Cancer Treatment Group study recently assessed patient satisfaction
with their clinical trial experience. When asked, most
patients said that trial participation was worth it (74%
of the patients), would do it again (85% of the patients),
and would recommend others to participate (85% of
the patients). Satisfaction, at least, was not related to
treatment outcome [19] . An interesting observation is
that the mortality rate in hospitals with a high clinical
trial enrollment rate was lower compared with hospitals
where enrollment rate was low [20] . Regardless of participation in a trial, patients treated at hospitals with a
high enrollment rate are likely to receive a better quality
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of care by more competent and motivated staff. Participating in a clinical trial generally ensures adherence to
strict follow-up and treatment protocols. This by itself
may lead to improved patient outcomes. However, there
are cases where a trial effect is weak or even absent.
For those patients who get high quality, protocol-driven
care outside a clinical trial, we cannot reliably ensure
that participating in a clinical trial would lead to an
improved outcome.
References
1

Peppercorn JM, Weeks JC, Cook EF, Joffe S.
Comparison of outcomes in cancer patients
treated within and outside clinical trials:
conceptual framework and structured review.
Lancet 363(9405), 263–270 (2004).

2

Lantos JD. The “inclusion benefit” in clinical
trials. J. Pediatr. 134(2), 130–131 (1999).

3

Schmidt B, Gillie P, Caco C, Roberts J,
Roberts R. Do sick newborn infants benefit
from participation in a randomized clinical
trial? J. Pediatr. 134(2), 151–155 (1999).

4

Menezes P, Miller WC, Wohl DA, Adimora
AA, Leone PA, Eron JJ Jr. Does HAART
efficacy translate to effectiveness? Evidence
for a trial effect. PLoS ONE 6(7), e21824
(2011).

5

6

7

Jha P, Deboer D, Sykora K, Naylor CD.
Characteristics and mortality outcomes of
thrombolysis trial participants and
nonparticipants: a population-based
comparison. J. Am. Coll. Cardiol. 27(6),
1335–1342 (1996).
Clemens JD, Van Loon FF, Rao M et al.
Nonparticipation as a determinant of adverse
health outcomes in a field trial of oral cholera
vaccines. Am. J. Epidemiol. 135(8), 865–874
(1992).
Klabunde CN, Keating Nl, Potosky Al et al.
A population-based assessment of specialty

future science group

EDITORIAL

Financial & competing interests disclosure
The authors have no relevant affiliations or financial involvement
with any organization or entity with a financial interest in or financial conflict with the subject matter or materials discussed in the
manuscript. This includes employment, consultancies, honoraria,
stock ownership or options, expert testimony, grants or patents
received or pending, or royalties.
No writing assistance was utilized in the production of this
manuscript.

physician involvement in cancer clinical trials.
J. Natl Cancer Inst. 103(5), 384–397 (2011).

15

West J, Wright J, Tuffnell D, Jankowicz D,
West R. Do clinical trials improve quality of
care? A comparison of clinical processes and
outcomes in patients in a clinical trial and
similar patients outside a trial where both
groups are managed according to a strict
protocol. Qual. Saf. Health Care 14(3),
175–178 (2005).

8

Vist GE, Bryant D, Somerville L,
Birminghem T, Oxman AD. Outcomes of
patients who participate in randomized
controlled trials compared with similar
patients receiving similar interventions who
do not participate. Cochrane Database Syst.
Rev. (3), MR000009 (2008).

16

9

Braunholtz DA, Edwards SJ, Lilford RJ. Are
randomized clinical trials good for us (in the
short term)? Evidence for a “trial effect”.
J. Clin. Epidemiol. 54(3), 217–224 (2001).

Hrobjartsson A, Gotzsche PC. Is the placebo
powerless? An analysis of clinical trials
comparing placebo with no treatment.
N. Engl. J. Med. 344(21), 1594–1602 (2001).

17

McCarney R, Warner J, Iliffe S, van
Haselen R, Griffin M, Fisher P. The
Hawthorne Effect: a randomised, controlled
trial. BMC Med. Res. Methodol. 7, 30 (2007).

18

Grimshaw JM, Russell II. Effect of clinical
guidelines on medical practice: a systematic
review of rigorous evaluations. Lancet
342(8883), 1317–1322 (1993).

19

Chauhan C, Atherton JP, Satele D et al.
Patient satisfaction with participation in
Phase II/III NCCTG clinical trials: was it
worth it? Presented at: 2012 ASCO Annual
Meeting. Chicago, IL, USA, 1–5 June 2012.

20

Majumdar SR, Roe MT, Peterson ED, Chen
AY, Gibler WB, Armstrong PW. Better
outcomes for patients treated at hospitals that
participate in clinical trials. Arch. Intern.
Med. 168(6), 657–662 (2008).

10

Stiller CA. Centralised treatment, entry to
trials and survival. Br. J. Cancer 70(2),
352–362 (1994).

11

Temple R. How FDA currently makes
decisions on clinical studies. Clin. Trials 2(4),
276–281; Discussion 364–278 (2005).

12

Stupp R, Mason WP, van den Bent MJ et al.
Radiotherapy plus concomitant and adjuvant
temozolomide for glioblastoma. N. Engl.
J. Med. 352(10), 987–996 (2005).

13

Sanai N, Berger MS. Glioma extent of
resection and its impact on patient outcome.
Neurosurgery 62(4), 753–764; Discussion
264–756 (2008).

14

Shahar T, Nossek E, Steinberg DM et al. The
impact of enrollment in clinical trials on
survival of patients with glioblastoma. J. Clin.
Neurosci. 19(11), 1530–1534 (2012).

Clin. Invest. (2013) 3(3)

221

