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It was surprising to first learn, at the 2008 ASCO annual 
meeting, that the phase III trial of tremelimumab for the 
treatment of advanced melanoma did not have a positive 
result with regard to its primary endpoint. After very 
promising data in phase II studies, the difference in overall 
survival (OS) between the tremelimumab and standard of 
care control (temozolomide or dacarbazine) arms was not 
statistically significant (11.8 versus 10.7 months). Despite 
this, at that point in time, an OS of 11.8 months for 
advanced melanoma patients seemed exceptional, given the 
historical median OS of 6-8 months for these patients (1). 

Around this time, there were great expectations 
regarding the treatment of melanoma with anti-cytotoxic 
T lymphocyte-associated antigen-4 (CTLA-4) blocking 
therapies. Defeating the tumor through potentiating the 
immune system has long been the dream of the immune-
oncologist, especially those dedicated to the treatment of 
melanoma. Unfortunately, several studies had previously 
failed to demonstrate efficacy of an immunotherapeutic 
approach (primarily vaccination) in curing this cancer (2) 
and had discouraged even the strongest supporter of 
immunotherapy. In the same period, the first data from 
phase II studies of ipilimumab began to appear and were 
the basis of some innovative concepts such as the immune-
related response criteria (irRC) (3) and algorithms for the 
management of toxicity (4). Of course, these concepts were 
not known until after the tremelimumab study had first 
reported.

Now the final results of the tremelimumab phase III trial by 
Ribas et al. have been published in full (5). In the 655 enrolled 
patients, the median OS was 12.6 months for tremelimumab 
and 10.7 months (confirmed) for temozolomide or 
dacarbazine. Objective response rates (ORR) were 
similar in the two arms, 10.7% with tremelimumab and 

9.8% with chemotherapy. The survival rates after 2 and 
3 years were 26.4% and 20.7% in patients treated with 
tremelimumab. The probability of progression-free survival 
(PFS) at 6 months was similar in the two arms: 20.3% with 
tremelimumab and 18.1% with chemotherapy. However, 
duration of response was clearly longer in the anti-CTLA-4 
arm (35.8 vs. 13.7 months).

Looking at these data, the first notable observation is 
the similarity between those for tremelimumab and those 
previously seen with ipilimumab. In fact, the median 
OS of 12.6 months with tremelimumab in this study is 
actually better than those seen with ipilimumab in either 
the MDX010-020 (6) or CA184-024 trials (7). The 2- and 
3-year survival rates with tremelimumab are also consistent 
with those reported for ipilimumab (Table 1). In addition, 
the lack of any significant differences between treatment 
arms in surrogates outcomes (ORR and PFS at six months) 
in the tremelimumab study was also seen with ipilimumab. 
Moreover, the safety profile of tremelimumab is similar 
to that of ipilimumab, with only minor differences in the 
percentages of patients reporting adverse events.

So if these tremelimumab results are not so different 
from those seen with ipilimumab, why was the study 
negative? The second key observation is the remarkable 
10.7-month survival achieved in the dacarbazine/
temozolomide treatment arm. An explanation for this 
may lie with two main contributory factors. The first is 
that patients with LDH >2× ULN were excluded from 
the study, meaning the trial may have selected patients 
likely to have better outcomes. This could have had the 
effect of reducing any difference in survival between the 
two groups. In fact, another recent phase III trial that 
also excluded patients with LDH >2× ULN reported an 
identical median OS of 10.7 months with dacarbazine 
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(versus the new chemotherapeutic agent, abraxane) (8). 
A second factor that may also help explain the better 
than expected survival in the control arm is that 14% of 
chemotherapy-treated patients received ipilimumab after 
disease progression. 

Another observation is that the median OS of 12.6 months 
with tremelimumab was obtained with a schedule of 
treatment that provided an infusion every 90 days with a 
dosage of 15 mg/kg for up to 4 cycles. The previous phase 
II trial had reported no apparent difference between two 
different regimens (10 mg/kg once monthly and 15 mg/kg  
once every 3 months) with regard to response rate or 
survival (although there was a trend toward increased 
toxicity with 10 mg/kg once monthly) (9). However, 
results of the ipilimumab trials with a once every  
three weeks schedule raised questions over the suitability 
of this particular long-term schedule. The median duration 
of treatment in the tremelimumab arm was 3.0 months and 
about 60% of patients treated with tremelimumab received 
just one cycle of treatment. The explanation given for 
this is that the irRC were not known when this study was 
designed, and the assessment was scheduled at week 12, 
before starting the second administration of anti-CTLA-4. 
However, we now know that anti-CTLA-4 therapy has a 
slow onset of action and that around 10% of patients who 
appear to have progressive disease after starting treatment 
will actually have a subsequent response. Despite the use 
of every 90-days infusion and the fact that about the 60% 
of patients received just a single cycle of tremelimumab, 
an important result in term of overall survival was still 
achieved.

I n  c o n c l u s i o n ,  i n  a n a l y s i n g  t h e  s e e m i n g l y 
disappointing result of the tremelimumab phase III trial, 
we have to consider several points: the unexpectedly 
good outcome in the control arm, possibly due to 
the enrollment of patients with a more favourable 
prognosis and use of ipilimumab in some, and the use of 
a potentially sub-optimal 90-days schedule of treatment 
in the tremelimumab arm. However, even despite 

these factors, achieving a median OS of 12.6 months is 
deserving of respect and, overall, these data support the 
view that tremelimumab may have a role in the treatment 
of cancer, not only of melanoma.
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