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Editorial

Clinical Trials and Drug Development

Clinical trials are the principal means through which 
novel therapeutic agents are approved in the field of 
oncology. Clinical research on human volunteers is 
allowed for the benefit of society; at the same time, 
we must safeguard individual rights and interests. The 
goals of clinical trials do not always align with the 
primary reasons of volunteer participation in clinical 
trials. This is especially problematic in early-phase 
clinical trials in which the primary aim generally is 
to find the dose acceptable for future clinical trials 
and evaluate toxicities. A participant may enter such 
a clinical trial in the hopes that treatment will provide 
a meaningful clinical benefit.

Despite an increased awareness, fewer than 1% 
of patients with cancer participate in clinical trials 
within the United States. Low accrual to clinical trials 
hampers the development of novel drugs targeted at 
potentially lethal malignancies, thus questioning the 
generalizability of such trial results. Much uncertainty 
exists among health care professionals with regard to 
referring patients for a phase 1 clinical trial. Frequently, 
by the time patients are referred to a phase 1 study, 
their performance status has declined so much so that 
it precludes them from enrolling in a clinical trial. 

In this issue of Cancer Control, Drs Mahipal and 
Nguyen discuss the harms and benefits of partici-
pating in a phase 1 clinical trial. The response rates 
for patients participating in such clinical trials are  
approximately 10%, and one-third of the patients 
achieve stable disease. The clinical benefit is similar 
to later lines of therapies for many malignancies. In-
creased risk of death (< 1%) and increased adverse 
events are seen in early-phase clinical trials compared 
with phase 3 trials. Phase 1 clinical trials should be 
considered as a therapeutic option earlier in the treat-
ment plan rather than as a last resort when the options 
are hospice care or clinical trial participation.

By the nature of the design of clinical trials, most 
of the patients participating in a phase 1 clinical trial 
will receive a suboptimal dose of a medication, being 
either “too high” or “too low.” Such a dose results in 
either subtherapeutic dosing in which patients may 
not derive benefit (even if the drug is effective treat-
ment for their disease type) or they are unable to toler-
ate the drug secondary to adverse events. Traditional  
3 + 3 design is the most common dose-escalation 
scheme employed and has been utilized in more 
than 95% of phase 1 clinical trials. Dr Hansen and 
colleagues review the literature on the drawbacks 
and advantages of traditional and novel, pharmaco-

kinetically guided, and model-based dose-escalation 
designs. A paucity of patient-based data demonstrates 
whether one dose escalation scheme is superior to an-
other; however, computer simulations suggest that the 
3 + 3 design fails to correctly estimate the maximum 
tolerated dose in the majority of trials. The primary 
concern is that the 3 + 3 design is conservative; there-
fore, many patients are likely treated at subtherapeutic 
doses. Novel designs may help reach the maximum 
tolerated dose with fewer patients, but such designs 
are more complicated and require extensive statisti-
cal input that may not be available at every institute. 
Traditionally, conservative designs may be best suited 
for clinical trials with drugs that have a narrow thera-
peutic index. 

Drs Denson and Mahipal address the issue of 
clinical trial participation among patients who are 
elderly. Although many clinical trials do not exclude 
patients based on age, elderly patients are frequently 
not considered for enrollment in a clinical trial. Valid 
concern exists for some patients secondary to co-
morbidities and performance status. However, much 
misconception exists among oncologists, patients and 
their family members, and researchers who design 
clinical trials. Many of the patients with cancer are 
elderly; therefore, limiting their participation in clini-
cal trials prevents us from making valid assumptions 
about the applicability of study results to the gen-
eral population. Some of the solutions proposed to 
increase trial enrollment among the elderly include 
educating patients and physicians, designing trials 
specific for this population, and providing logistic 
support and effective communication.

As a follow-up to clinical trial participation among 
the elderly, Dr Balducci discusses the challenges of 
cancer care in this population. The age cut-off for 
elderly patients is unclear, with various studies using 
a threshold somewhere between 60 and 75 years of 
age. Physiological and chronological age may differ; 
therefore, although an assessment of physiological age 
is complicated, doing so may help guide the most ap-
propriate treatment plan for a patient. Validated tools, 
such as the Comprehensive Geriatric Assessment, have 
been developed but are frequently underutilized. Fu-
ture clinical trials may incorporate instruments such 
as ePrognosis (University of California, San Francisco, 
CA) to estimate life expectancy and the Chemotherapy 
Risk Assessment Scale for High-Age Patients to esti-
mate the risk of high-grade adverse events. With the 
help of these tools, better risk stratification of elderly 
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patients can be performed in order to choose the most 
appropriate treatment for each patient. 

This issue also includes 2 articles discussing the 
cancer pathways that are changing the landscape of 
oncology treatment, ie, the v-raf murine sarcoma vi-
ral oncogene homolog B (BRAF) signaling and pro-
grammed death 1 (PD-1) pathways. 

Discovery of BRAF mutations and the subsequent 
development of BRAF and MEK inhibitors have rev-
olutionized the treatment of metastatic melanoma. 
Drs Hall and Kudchadkar review the importance of 
BRAF mutation in melanoma and other malignan-
cies, including colorectal, thyroid, and lung cancers, 
as well as hairy cell leukemia. With the advent of 
BRAF inhibitors, for the first time in the history of 
melanoma treatment, response rates were reaching 
50%. However, similar results have not been repli-
cated in BRAF-mutated colorectal cancer. It has been 
previously debated whether tumor histology will lose 
relevance to the molecular characterization of the 
cancer. The differential benefit seen in patients with 
various tumor types and BRAF mutation suggests that 
histology matters — at least for now. It has also been 
suggested that in colorectal cancer, other signaling 
pathways, including phosphatidylinositol 3 kinase 
and epidermal growth factor receptor, are activated, 
thus leading to BRAF inhibitor resistance. Clinical 
trials with dual inhibitors are underway.

After decades of few successes with immunother-
apy, blocking the PD-1 immune checkpoint pathway 
has resulted in impressive results in melanoma, lung 
cancer, and renal cell carcinoma. Drs Dolan and Gupta 
review the PD-1 and programmed cell death ligand 1  
(PDL-1) inhibitors currently in development. At the 

time of publication, at least 7 drugs are being evalu-
ated in various clinical trials that target this pathway. 
None of these agents have been approved by the US 
Food and Drug Administration, but some of these 
are expected to receive such approval once the data 
are mature. In general, these agents are well toler-
ated, but significant and potentially life-threatening, 
immune-related adverse events (rash, colitis, ophthal-
mitis, hepatitis, pneumonitis, hypophysitis) can occur 
in a small proportion of patients.

An urgent need exists to increase the number of 
patients with cancer enrolled into clinical trials. This is 
especially true for elderly patients because, although 
they are frequently under-represented in clinical trials, 
they have the highest incidence of cancer compared 
with younger patient populations; therefore, elderly 
patients would have the largest impact on trial results. 
With the advent of molecular target–driven therapies, 
it is of the utmost importance that patients with spe-
cific molecular alteration are able to receive these 
therapeutic agents in a clinical trial setting. Hopefully, 
trials that are smarter and faster will be developed 
that will then provide huge benefit to a select group 
of patients, rather than a minor benefit to a general 
population. By replicating the success of BRAF and 
PD-1/PDL-1 inhibitors in various malignancies using 
different targets, we may be able to achieve the holy 
grail of cancer treatment: cure.
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