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Background: Sentinel-node biopsy (SNB), a minimally invasive
procedure for regional melanoma staging, was evaluated in a
phase 3 trial. Methods: We evaluated outcomes in 2001 patients
with primary cutaneous melanomas randomly assigned to
undergo wide excision and nodal observation, with lymphadenec-
tomy for nodal relapse (observation group), or wide excision and
SNB, with immediate lymphadenectomy for nodal metastases
detected on biopsy (biopsy group). Results: No significant treat-
ment-related difference in the 10-year melanoma-specific survival
rate was seen in the overall study population (20.8% with and
79.2% without nodal metastases). Mean10-year disease-free
survival rates were significantly improved in the biopsy group, as
compared with the observation group among patients with inter-
mediate-thickness melanomas, defined as 1.20 to 3.50 mm
(71.3±1.8% vs. 64.7±2.3%; hazard ratio for recurrence or metas-
tasis, 0.76; P=0.01), and those with thick melanomas, defined as
>3.50 mm (50.7±4.0% vs. 40.5±4.7%; hazard ratio, 0.70;
P=0.03). For patients with intermediate-thickness melanomas, the
10-year melanoma-specific survival rate was 62.1±4.8% for those
with metastasis versus 85.1±1.5% for those without metastasis
(hazard ratio for death from melanoma, 3.09; P<0.001). For
patients with thick melanomas, the respective rates were
48.0±7.0% and 64.6±4.9% (hazard ratio, 1.75; P=0.03). Biopsy-
based management improved the 10-year rate of distant disease-
free survival (hazard ratio for distant metastasis, 0.62; P=0.02)
and the 10-year rate of melanoma-specific survival (hazard ratio
for death from melanoma, 0.56; P=0.006) for patients with inter-
mediate-thickness melanomas and nodal metastases. Accelerated
failure-time latent-subgroup analysis was used to account for the
nodal status was initially found only in the biopsy group, and
significant treatment benefit persisted. Conclusions: Biopsy-based
staging of intermediate-thickness or thick primary melanomas
provides important prognostic information and identifies patients
with nodal metastases, who may benefit from immediate
complete lymphadenectomy. Biopsy-based management prolongs
disease-free survival for all patients and prolongs distant disease-
free survival and melanoma-specific survival for patients with
nodal metastases from intermediate-thickness melanomas. 

Reviewer’s opinion: Thickness of the malignant melanoma
lesion has been used as a guide in its primary surgical manage-
ment for over 3 decades. Patients with intermediate-thickness
lesions have a higher risk of anatomical lymphatic drainage area
nodal metastases. In contrast, low-thickness (<1 mm) lesions are
rarely associated with nodal metastases and thick lesions (>4.0
mm) invariably have synchronous, occult distal metastases.
Therefore, theoretically patients with both low-thickness or thick
lesions would not benefit from early lymphadenopathy – the
former group because of the low incidence of regional nodal
metastases and the latter group because of the high risk of
synchronous occult distant metastases. This hypothesis has been
the scientific basis for the use of sentinel lymph node biopsy and

early therapeutic lymphadenectomy in intermediate-thick-
ness group leading to substantial improvement in 10 year
disease-free survival.

The final results of the Multi-Center Selective
Lymphadenopathy Trial (MSLT-1) comparing SLN biopsy with
a watch-and-wait approach (only removing nodes once
palpable) in melanoma corroborate the profound prognostic
significance of micro-metastasis detection by SNB in inter-
mediate-thickness (20%) as well as 290 patients with thick
lesions (40%) defined in this study as >3.5 mm. The 10
year DFS was clearly better for the intermediate rather than
delayed lymphadenectomy group of patients with interme-
diate-thickness as well as thick lesions. However, there were
no significant treatment-related differences in the 10-year
melanoma-specific survival advantage for patients with
intermediate-thickness or thick melanoma groups.

These long-term follow-up results from a randomised inter-
national clinical trial provide strong evidence to support the
use of SNB in patients with intermediate-thickness or thick
primary melanoma. The 10-year follow-up results of this
trial led by the SNB pioneer, the late Donald Morton, should
put the controversy surrounding the role of SNB and early
lymphadenectomy to rest. Clearly, the patients should be
informed about the advantage of PFS from this approach
which, unfortunately, does not translate into significant gain
in overall survival (81.4% vs 78.3%; P = 0.18). The accom-
panying editorial supports the practice of SNB in lesions
≥ 1.2 mm, but lack of any long-term survival gain and extra
cost will provide legitimate ammunition to its critics. No
doubt the procedure provides accurate and important
staging information. – SU

Bevacizumab plus
Radiotherapy–Temozolomide for Newly
Diagnosed Glioblastoma 
Chinot O L, Wick W; et al. New England Journal of Medicine; 370;

709-722: Feb 20, 2014.

Background: Standard therapy for newly diagnosed
glioblastoma is radiotherapy plus temozolomide. In this
phase 3 study, we assessed the effect of the addition of
bevacizumab to radiotherapy–temozolomide for the treat-
ment of newly diagnosed glioblastoma. Methods: We
randomly assigned patients with supratentorial glioblastoma
to receive intravenous bevacizumab or placebo, plus radio-
therapy and oral temozolomide for 6 weeks. After a 28-day
treatment break, maintenance bevacizumab or placebo, plus
temozolomide was continued for 6 4-week cycles, followed
by bevacizumab monotherapy or placebo until the disease
progressed or unacceptable toxic effects developed. The co-
primary end-points were investigator-assessed PFS and
overall survival. Results: A total of 458 patients were
assigned to the bevacizumab group and 463 patients to the
placebo group. The median PFS was longer in the beva-
cizumab group than in the placebo group (10.6 months vs.
6.2 months; HR 0.64; P<0.001). The benefit with respect to
PFS was observed across subgroups. Overall survival did not
differ significantly between groups (HR 0.88; P = 0.10). The
respective overall survival rates with bevacizumab and
placebo were 72.4% and 66.3% at 1 year (P = 0.049) and
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33.9% and 30.1% at 2 years (P = 0.24). Baseline health-related
quality of life and performance status were maintained longer in
the bevacizumab group, and the glucocorticoid requirement was
lower. More patients in the bevacizumab group than in the
placebo group had grade 3 or higher adverse events (66.8% vs.
51.3%) and grade 3 or higher adverse events often associated
with bevacizumab (32.5% vs. 15.8%). Conclusions: The addition
of bevacizumab to radiotherapy–temozolomide did not improve
survival in patients with glioblastoma. Improved PFS, maintenance
of baseline quality of life and performance status were observed
with bevacizumab. However, the rate of adverse events was
higher with bevacizumab than with placebo. 

Reviewer’s opinion: The presence of extensive (florid) angio-
genesis is considered to be responsible for aggressive behaviour
and poor prognosis of glioblastoma. Adjuvant post-operative
chemo-radiotherapy has brought limited success with an average
survival of 15 months. Use of anti-angiogenetic agent, like beva-
cizumab, is a natural instinct. Several phase 2 trials showed
dramatic and encouraging response leading to its approval in the
management of relapsed cases. These unprecedented results led
to the use of bevacizumab in 2 randomised placebo controlled
phase 3 trials (RTOG 0825 and AVAglio) on its use in primary
adjuvant settings and the results of these trials have been simulta-
neously published as above. Looking at the results published by
the 2 groups, one cannot fail to notice many similarities, such as
trial design, patient characteristics, and primary and secondary
end-points. Both trials have reported similar PFS of 3-4 months,
which was their primary end-point. However, neither group of
investigators reported any survival advantage with the addition of
bevacizumab. This could be due to crossover to bevacizumab
after relapse, although other (unknown) factors may be impor-
tant in this outcome. 

Although the PFS is a standard measure of efficacy, clinical
benefit measured by quality of life, symptom control, perfor-
mance status and neurocognitive function are important criteria
in justifying the use of an additional therapy. The results of these
trials clearly diverge in their contrasting observations. It is difficult
to attribute these differences to the different methods of data
collection and analysis. The extent of surgical resection, quality of
supportive care and genetic make-up may have been important
and influenced the final outcome. Review of the data by indepen-
dent investigators may resolve the true benefit from the primary
use of bevacizumab on quality of life seen in the AVAglio trial.
Identification of a biological marker predictive of a response to
bevacizumab, robust imaging, better patient selection and avail-
ability of newer molecular agents needs to be tested in future
trials for any significant impact on the treatment outcome in this
difficult tumour. – SU

Ceritinib in ALK-Rearranged Non–Small-Cell
Lung Cancer 
Alice T. Shaw, Dong-Wan Kim, Ranee Mehra et al;  New England

Journal of Medicine; 370:1189-97 March 27, 2014

Background: Non–small-cell lung cancer (NSCLC) harbouring
the anaplastic lymphoma kinase gene (ALK) rearrangement is
sensitive to the ALK inhibitor crizotinib, but resistance invariably
develops. Ceritinib (LDK378) is a new ALK inhibitor that has
shown greater antitumor potency than crizotinib in preclinical
studies. Methods: In this phase 1 study, we administered oral
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ceritinib in doses of 50 to 750 mg once daily to patients with
advanced cancers harbouring genetic alterations in ALK. In an
expansion phase of the study, patients received the maximum
tolerated dose. Patients were assessed to determine the safety,
pharmacokinetic properties, and antitumor activity of ceritinib.
Tumours were biopsied before ceritinib treatment to identify
resistance mutations in ALK in a group of patients with NSCLC
who had had disease progression during treatment with crizo-
tinib. Results: A total of 59 patients were enrolled in the dose-
escalation phase. The maximum tolerated dose of ceritinib was
750 mg once daily; dose-limiting toxic events included diar-
rhea, vomiting, dehydration, elevated aminotransferase levels
and hypophosphatemia. This phase was followed by an expan-
sion phase in which an additional 71 patients were treated for
a total of 130 patients. Of the114 patients with NSCLC who
received at least 400 mg ceritinib per day, the overall response
rate was 58% (95% confidence interval [CI], 48 to 67). Of the
80 patients previously receiving crizotinib, the response rate
was 56% (95% CI, 45 to 67). Responses occurred in patients
with various resistance mutations in ALK and some without
detectable mutations. Of the patients with NSCLC who
received at least 400 mg of ceritinib per day, the median
progression-free survival was 7.0 months (95% CI, 5.6 to 9.5).
Conclusions: Ceritinib was highly active in patients with
advanced ALK-rearranged NSCLC, including those who had had
disease progression during crizotinib treatment, regardless of
the presence of resistance mutations in ALK.  

Reviewer’s opinion: The management of NSCLC has been
rapidly changing over the last decade. Thanks to the better
understanding of their molecular profile, underlying molecular
mechanisms of tumour progression and successful targeting of
the driver mutations due to availability of new targeted agents,
their management outcome has also changed for the better.
After EGFR mutation, ALK translocation/rearrangement is the
other driver that has been successfully targeted. Crizotinib, a
multi-targeted tyrosine kinase inhibitor of c-Met, ALK and
ROS1, has recently been made available through national CDF
to patients in the UK. This has resulted in routine testing of the
tumour tissue for selection of the ALK translocation harbouring
tumours and treatment with crizotinib. Although the clinical
responses have been dramatic and high, it is almost always
short-lived (median PFS 8-10 months). The Achilles heel of
such cancer is the development of acquired resistance. It could
be due to ALK amplification, development of ALK mutation or
bypass tracks and/or other unknown resistance mechanisms.
Moreover, at first progression, many cells remain oncogene
addicted. New second generation ALK inhibitors (Ceritinib,
AP26113, Alectinib) are already undergoing clinical trial and
the above phase 1 trial results on ceritinib is encouraging,
being several times more potent than crizotinib. Higher levels
of the drug in the plasma may inhibit the oncogenic activity,
along with blockage of the gatekeeper mutation gene L1196M
due to its unique chemical structure in these individuals. Early
evidence of activity in the CNS sanctuary site is good news for
patients. Sequencing of the available agents, optimum dose
and strategies to overcome resistance to 2nd generation
agents remains an important challenge. These results need to
be duplicated in the ongoing phase 3 expanded access
program before routine use of this agent can be established in
the management of ALK positive tumours. – SU
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