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The Hodi Paper: A Researcher’s View
CHRISTOPHER R. FRIESE, RN, PhD, AOCN®

Review of: “Improved survival with 
ipilimumab in patients with metastat-
ic melanoma,” by Hodi et al. (2010). 
The New England Journal of Medi-
cine, 363(8), 711–723. doi:10.1056/NEJ-
Moa1003466.

T he data reported by Hodi et 
al. (2010) present a bright 
spot for patients with un-
resectable stage III and IV 

melanoma. This review will address 
some of the methodological consider-
ations of the study, as Ms. Esper has 
highlighted the clinical implications. A 
deeper understanding of the methods 
used in this clinical trial will help us 
better interpret the findings. I shall fo-
cus my remarks on the randomization 
scheme, the shift in primary endpoint, 
and the challenges faced when no “gold 
standard” therapy is available.

Is the Randomization Truly 
Random?

A careful read of the manuscript 
reveals that patients were assigned 

randomly in the following ratio: 3 pa-
tients in the ipilimumab-plus–glyco-
protein 100 (gp100) arm, to 1 patient in 
the ipilimumab-alone arm, to 1 patient 
in the gp100 alone arm. The study also 
stratified the randomization scheme 
by two variables: baseline metastatic 
stage and prior receipt of interleukin-2 
(IL-2, Proleukin) therapy. Because of 
this unequal allocation scheme and the 
set of criteria in which randomization 
occurred, a reader might question the 
“randomness” of the patient assign-
ment. Let us review the approach and 
the possible rationale.

UNEQUAL ALLOCATION

First, let us discuss the 3:1:1 treat-
ment allocation. In a classic experi-
ment, subjects are randomly allocated 
in equal groups. This is done to maxi-
mize the statistical power to compare 
differing treatment groups. An im-
portant assumption in the classic ap-
proach is that the variability in out-
comes is the same for each treatment. 
As already noted, investigators are still 
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searching for a gold standard induction therapy 
for unresectable malignant melanoma. Thus, ex-
perimental therapeutics using novel agents is an 
important aspect of melanoma research. 

One reason to allocate unevenly is to accrue 
the required number of patients more quickly and 
gain experience. Because ipilimumab and gp100 
are relatively new agents, investigators have less 
experience with them, and thus are less familiar 
with their potential side effects. Unequal alloca-
tion to the ipilimumab-plus-gp100 arm—in this 
case the arm of the study with the highest risk 
for side effects—would speed up recruitment ef-
forts and give investigators more experience with 
these agents. 

A second reason to allocate unevenly is to en-
able subgroup analysis. A higher proportion of pa-
tients in this arm also increases the ability to detect 
differences in patient subgroups that are statisti-
cally and clinically meaningful. This is precisely 
what was done in the Hodi study, where overall 
survival across treatments was assessed by sub-
groups, such as gender, age, and baseline lactate 
dehydrogenase. Such an analysis helps us identify 
subgroups that benefit from a particular regimen. 

A third reason to unevenly allocate subjects 
is when the outcome response in one arm varies 
more than the other treatment arms. In this case, 
the combination of two novel agents is likely to 
have more variation in outcome than either agent 
by itself. An increase in patients reduces the 
“noise” detected in the statistical analysis for this 
group. 

In this study, one can see why unequal allo-
cation may be preferable to a traditional 1:1:1 ap-
proach. Using unequal allocation, empirical stud-
ies have demonstrated no loss in statistical power 
when more than two treatment groups are simul-
taneously studied. This schema has been used in 
many other important studies, such as the British 
Doctors’ Trial, where patients were randomized 
2:1 to receive aspirin or placebo (Peto et al., 1988). 
The original intent was to compare two doses of 
aspirin in the aspirin arm (i.e., a subgroup analy-
sis). Although the dual-dose aspect of the study 
was dropped, the 2:1 allocation gave the inves-
tigators ample statistical power to examine rea-
sons for premature discontinuation in the aspirin 
arm. This analysis led us to better understand the 
short- and long-term side effects of prophylactic 
aspirin therapy.

STRATIFIED RANDOMIZATION

But why stratify the randomization scheme 
by clinical factors? Shouldn’t randomization 
alone balance the subgroups? There is always a 
chance that the randomization scheme will re-
sult in groups that are unbalanced by character-
istics known to influence the outcome. In this 
case, clinical variables, such as stage and prior 
IL-2 therapy, are known to influence melanoma 
progression. Thus, it is appropriate to stratify the 
results by these variables. In the paper, Hodi and 
colleagues identified other prognostic variables, 
such as lactate dehydrogenase, age, and sex. 
Why not also stratify the random assignment by 
these variables? As the number of variables used 
to stratify increases, so too does the chance for 
groups to go empty. The clinical challenge is to se-
lect one or two of the most meaningful prognostic 
variables by which to stratify the randomization.

Changing Primary Endpoints: Moving 
the Goal Posts?

The authors stated that the trial’s original pri-
mary endpoint was overall response, which was 
defined as patients who obtained a partial or com-
plete response. However, after interim data were 
reviewed, the primary endpoint was changed to 
overall survival. A likely first question is, “Why 
not study survival initially?”

Metastatic melanoma is a disease that is his-
torically resistant to treatment. Thus, in the set-
ting of novel agents, it is premature to expect to 
detect a survival advantage in heavily pretreated 
patients. One benefit of the modern clinical tri-
als system is the important function of data safety 
monitoring boards (DSMBs)—groups of informed 
reviewers detached from the study who exam-
ine interim results. In this case, promising data 
emerged regarding these two agents. This led the 
investigative team to amend their protocol, and 
with human subjects committee approval, ex-
amine both response and survival. If the agents 
showed noteworthy clinical activity, the U.S. Food 
and Drug Administration (FDA) might consider 
the data for approval earlier than previously an-
ticipated. It is important to note that the study’s 
primary endpoint moved from overall response 
to overall survival, and not the other way around. 
Had the reverse been true, our enthusiasm for 
these agents would be diminished.
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Searching for the Gold Standard

In an accompanying editorial, Hwu (2010) 
questioned why dacarbazine (DTIC) was not in-
cluded in the trial design. This is an appropriate 
question, as both IL-2 and dacarbazine are FDA-
approved for the treatment of metastatic mela-
noma, and both have shown clinical activity in 
the disease. Although IL-2 was considered in the 
stratification, dacarbazine was not. This concern 
highlights the clinical challenge when no gold 
standard therapy is available. 

In this case, we are left to examine the histori-
cal record of overall response and survival when 
patients are treated with IL-2 and/or dacarba-
zine. It is likely that this question will be asked 
when the FDA reviews the data, and a new study 
to examine ipilimumab to IL-2 or dacarbazine 
may be warranted, even though these therapies 
are admittedly suboptimal.

Conclusions
This study has important implications for pa-

tients with metastatic melanoma, and the provid-
ers who care for them. Because of a deliberate un-
equal allocation and stratified randomization, the 

authors gained more experience with these novel 
agents, compared clinically important subgroups, 
and minimized the chance of variable results with-
out a loss in statistical efficiency. The change in 
primary endpoints through the mechanism of the 
DSMB was a sound strategy and lends credibility 
to the study’s results. Until further studies com-
paring these active agents are conducted, we as cli-
nicians are left with the difficult question of what 
to do with the patients we see in clinic tomorrow.
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