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Journal of Clinical Oncology 
Randomized Phase III Trial of Amrubicin Versus 
Topotecan As Second-Line Treatment for Patients 
With Small-Cell Lung Cancer
von Pawel J, Jotte R, Spigel DR, et al. Journal of Clinical Oncology. 2014;10 
Dec;32(35):4012-9.

Purpose: Amrubicin, a third-generation anthracycline and potent 
topoisomerase II inhibitor, showed promising activity in small-cell 
lung cancer (SCLC) in phase II trials. This phase III trial compared 
the safety and efficacy of amrubicin versus topotecan as second-line 
treatment for SCLC.  

Patients and Methods: A total of 637 patients with refractory or 
sensitive SCLC were randomly assigned at a ratio of 2:1 to 21-day 
cycles of amrubicin 40 mg/m2 intravenously (IV) on days 1 to 3 or 
topotecan 1.5 mg/m2 IV on days 1 to 5. Primary end point was 
overall survival (OS); secondary end-points included overall response 
rate (ORR), progression-free survival (PFS), and safety.  

Results: Median OS was 7.5 months with amrubicin versus 7.8 
months with topotecan (hazard ratio [HR], 0.880; P =0.170); in 
refractory patients, median OS was 6.2 and 5.7 months, respectively 
(HR, 0.77; P =0.047). Median PFS was 4.1 months with amrubicin 
and 3.5 months with topotecan (HR, 0.80; P =0.018). ORR was 
31.1% with amrubicin and 16.9% with topotecan (odds ratio, 2.22; 
P <0.001). Grade ≥ 3 treatment-emergent adverse events in the 
amrubicin and topotecan arms were: neutropenia (41% v 54%; 
P =0.004), thrombocytopenia (21% v 54%; P <0.001), anemia 
(16% v 31%; P <0.001), infections (16% v 10%; P =0.043), 
febrile neutropenia (10% v 3%; P = 0.003), and cardiac disorders 
(5% v 5%; P = 0.76); transfusion rates were 32% and 53% (P < 
.001), respectively. NQO1 polymorphisms did not influence safety 
outcomes.  

Conclusion: Amrubicin did not improve survival compared with 
topotecan in the second-line treatment of patients with SCLC. OS 
did not differ significantly between treatment groups, although an 
improvement was noted in patients with refractory disease treated 
with amrubicin.

Reviewer’s opinion: Small cell lung carcinoma makes up a 
relatively small proportion of lung cancers, is highly associated 
with cigarette smoking and exhibits aggressive clinical behaviour 
albeit with a degree of chemo-sensitivity.  Progress in this disease 
has been slow and arduous, with the cornerstones of treatment 
remaining platinum-based doublet chemotherapy (often with 
etoposide) in the first-line setting and topotecan in the second-line 
setting for patients doing well.  In marked contrast to the situa-
tion in non-small cell lung cancer, neither molecularly targeted, 
anti-angiogenic nor immunotherapeutic drugs have yet proved 
effective.  This pertinent, randomised study examined two chemo-
therapeutic agents in the second-line setting for both platinum 
refractory and sensitive disease in largely Caucasian patients.  
The control arm was topotecan and the experimental arm was 
amrubicin, a third-generation anthracycline used for lung cancer 
in Japan. Median overall survival was remarkably long for the 2nd 
line setting at almost 8 months in both arms, and amrubicin was 
non-inferior to topotecan for overall survival.  In a prespecified 
analysis, patients with platinum-refractory disease had a superior 
overall survival with amrubicin, but although statistically significant 
it may not be clinically significant with a 2 week improvement in 
survival.  The objective response rate in the amrubicin arm was 

almost double that of the topotecan arm at 31% in platinum 
sensitive and refractory patients.  Clearly, in this very palliative 
setting, tolerance of treatment and toxicity are highly relevant and 
topotecan was associated with more frequent dose reduction and 
lower dose intensity.  Overall, Grade 3 and 4 adverse events were 
more frequent with topotecan.  However, neutropenic infection was 
more common with amrubicin and requirement for red cell trans-
fusion was greater with topotecan.  Cardiotoxicity was rare in both 
arms, with no evidence of cumulative left ventricular dysfunction 
even with 1g/m2 total amrubicin.  The investigators also determined 
the NQ01 genotype (in about half the patients) as the metabolism 
and transport of amrubicin is dependent on its enzyme product, 
although there was no difference in rates of leukopenia and 
neutropenia according to genotype (ie presence or absence of one 
low-activity allele).  In view of the slight increase in time-to-progres-
sion and response rate with amrubicin, it would certainly be inter-
esting to know whether patients treated with amrubicin had better 
symptomatic benefit than topotecan-treated patients.  This study 
suggests that amrubicin may be an option for second line treatment 

in Caucasian patients with SCLC. – AR

Surveillance for Stage I Non-seminoma Testicular 
Cancer: Outcomes and Long-Term Follow-Up in a 
Population-Based Cohort 
Daugaard G, Gundgaard MG, Mortensen MS, et al. Journal of Clinical 
Oncology 2014;1 Dec;32(34):3817-23.

Purpose: To describe treatment results in a large cohort with stage 
I non-seminoma germ cell cancer (NSGCC) treated in a surveillance 
program.  

Patients and Methods: From January 1, 1984, to December 
31, 2007, 1,226 patients with stage I NSGCC, including high-risk 
patients with vascular invasion, were observed in a surveillance 
program.   

Results: The relapse rate after orchiectomy alone was 30.6% at 
5 years. Presence of vascular invasion together with embryonal 
carcinoma and rete testis invasion in the testicular primary identi-
fied a group with a relapse risk of 50%. Without risk factors, the 
relapse risk was 12%. Eighty percent of relapses were diagnosed 
within the first year after orchiectomy. The median time to relapse 
was 5 months (range, 1 to 308 months). Early relapses were 
mainly detected by increase in tumour markers, and late relapses 
were detected by computed tomography scans. Relapses after 5 
years were seen in 0.5% of the whole cohort or 1.6% of relapsing 
patients. The majority of relapses (94.4%) belonged to the good 
prognostic group according to the International Germ Cell Cancer 
Collaborative Group classification. The disease-specific survival at 15 
years was 99.1%.   

Conclusion: A surveillance policy for patients with stage I NSGCC 
is a safe approach associated with an excellent cure rate and an 
overall low treatment burden despite a high relapse rate in a small 
group of patients. We recommend surveillance for patients with 
stage I NSGCC with immediate systemic treatment at relapse. Clearly 
defined risk factors for relapse are presented if an option of risk-
adapted treatment is preferred. 

Reviewer’s opinion: In contemporary practice, at least two-thirds of 
patients with testicular non-seminomatous germ cell tumours present 
with Clinical Stage I disease, defined as normal imaging findings 
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and normal post-orchidectomy serum tumour markers AFP, LDH and 
B-HCG.  However, the risk of relapse is not inconsiderable in these 
patients and initial oncologic management remains controversial with 
both intensive surveillance and immediate adjuvant cisplatin-based 
chemotherapy being valid options associated with >95% probabil-
ities of long-term survival.  This retrospective study of 1226 patients 
over a 24 year period focussed on outcomes for patients entered into 
a surveillance programme rather than immediate adjuvant treatment.  
The overall relapse rate was 31% and late relapse (over 2 years) was 
extremely uncommon.  Six of ten recurrences occurred in the first 6 
months. In general, relapse within 2 years was detected by tumour 
markers whereas late recurrence was detected radiologically.  Also, 
only 7% of recurrences were detected based on patient-reported 
symptoms.  The vast majority of relapses were in the good prognostic 
group and in line with this almost 90% of relapsing patients achieved 
a complete remission with 3 to 4 cycles of cisplatin, bleomycin and 
etoposide chemotherapy.  Even in patients with second relapse, 
nearly 80% achieved a complete response with further chemotherapy.  
Of some interest, a quarter of relapsing patients underwent surgery 
post-chemotherapy for residual tumour masses on imaging, although 
the final histology was viable tumour in only 8%.  The likelihood of 
relapse was influenced by pathological features in particular vascular 
invasion, invasion of the rete testis and the presence of embryonal 
carcinoma elements with a 51% relapse rate with all risk factors 
being present compared with 12% with none.  Other studies also 
suggest the presence of yolk sac tumour to be a positive prognosti-
cator.  This important study confirms that surveillance is an option for 
Stage I NSGCTs, giving excellent overall survival.  The decision-making 
regarding immediate chemotherapy versus surveillance must be a 
shared process in conjunction with the patient, taking into account 
such factors as the pathological features and recurrence risk, the 
requirement for 3-4 cycles of BEP chemotherapy for metastatic 
disease, the potentially greater requirement for post-chemotherapy 
surgery such as retroperitoneal lymph node dissection with its 
attendant morbidity and the long-term toxicities of chemotherapy 
including vascular disease and secondary malignancies. – AR

First-in-Human Phase I Study of the Liposomal 
RNA Interference Therapeutic Atu027 in Patients 
With Advanced Solid Tumors 
Schultheis B, Strumberg D, Santel A, et al. Journal of Clinical Oncology 
2014;20 Dec;32(36);4141-8.

Purpose: Atu027 is a novel liposomal RNA interference therapeutic 
that includes a short-interfering RNA (siRNA), which silences expres-
sion of protein kinase N3 in the vascular endothelium. Atu027 has 
previously been shown to inhibit local tumor invasion as well as 
lymph node and pulmonary metastasis in mouse cancer models. 
This first-in-human study assessed the safety, tolerability, and phar-
macokinetics of Atu027 while evaluating therapeutic effects on 
both primary tumors and metastatic lesions.   

Patients and Methods: Thirty-four patients with advanced solid 
tumors received 10 escalating doses of Atu027 without premedi-
cation, as one single followed by 8 intravenous infusions twice per 
week during a 28-day cycle. Response was monitored by computed 
tomography/magnetic resonance imaging at baseline, at the end 
of treatment (EoT), and at final follow-up (EoS), and was assessed 
according to RECIST.    

Results: Atu027 was well tolerated up to 0.336 mg/kg; most 
adverse events (AEs) were low-grade toxicities (grade 1 or 2). No 
maximum tolerated dose was reached. Plasma levels of siRNA 

strands and lipids were dose proportional, peaking during a 4-hour 
infusion. Disease stabilization was achieved in 41% of patients at 
EoT (n = 14 of 34 treated patients); 8 patients had stable disease at 
EoS, and some experienced complete or partial regression of metas-
tases. sFLT1 (soluble variant of vascular endothelial growth factor 
receptor-1) decreased from pretreatment levels in most patients 
after dose levels 04 to 10. (4 to 10)   

Conclusion: Atu027 proved safe in patients with advanced solid 
tumors, with 41% of patients having stable disease for at least 8 
weeks. In view of these results, further clinical trials have been initi-
ated, and sFLT1 will be investigated as a potential biomarker.  

Reviewer’s opinion: The armamentarium of therapeutics against 
advanced malignancy has expanded markedly in recent times from 
conventional DNA-damaging cytotoxic chemotherapy to small 
molecular signalling inhibitors and monoclonal antibodies amongst 
others.  This pioneering study reported the first in-human thera-
peutic application of a highly novel therapeutic agent based on 
nucleic acid in particular RNA.  Atu027 is a chemically-stabilised 
small interfering RNA targeted against protein kinase N3, a down-
stream effector in PI3 kinase signaling in highly vascularised tissues, 
packaged in liposomal particles. Previous in vitro studies indicated 
that knock-down of PKN3 expression leads to stabilisation of 
vascular integrity and normalisation of abnormal capillary perme-
ability, thought to reduce the likehood of intra- and extra-vasation 
of metastatic tumour cells.  This Phase I study treated patients with 
a very wide range of heavily pre-treated (mostly at least 5 lines of 
prior systemic therapy) including sarcomas, epithelial cancers and 
neuro-endocrine tumours.  Pharmacokinetics showed a rapid rise 
and fall in levels of sense and anti-sense RNA strands, a slower rise 
and fall of the lipid components and an effective dose to inhibit 
PKN3 expression (based on experiments in primates) was reached 
at the top 3 dose levels.  Treatment was very well tolerated, with 
only one potential dose-limiting toxicity, a grade-3 increase in lipase 
levels at the highest dose level.  There were no treatment-related 
deaths during the study.  Although there was evidence of comple-
ment activation there were no immune or allergic side-effects. There 
was no evidence of an increase in pro-inflammatory cytokines.  In 
terms of pharmacodynamics, over half of patient receiving repeat 
Atu027 doses had reduced circulating soluble VEGFR1.  42% of 
patients achieved stable disease for at least 8 weeks and patients 
experienced responses in metastatic lesions at various sites. 10% of 
patients had increased ECOG performance status after treatment.  
This study showed that Atu027 is a feasible and safe treatment, 
with evidence of pharmacodynamic and preliminary clinical effi-
cacy.  It is potentially applicable to all highly vascular malignancies 
in view of its mode of action.  In view of these promising results, a 
Phase I/II trial of cytotoxic chemotherapy with Atu027 in advanced 
pancreatic cancer is ongoing. – AR

Neuro Oncology 
Role of the endothelin axis in astrocyte- and endo-
thelial cell-mediated chemoprotection of cancer cells
Kim SW, Choi HJ, Lee HJ, et al. Neuro Oncology 2014; 16(12):1585-98.

Brain metastasis is associated with poor prognosis and extremely 
short survival. The median survival time for untreated patients is 1–2 
months and improves to only 4–6 months for patients treated with 
chemotherapy and conventional radiotherapy. The limited response 
of brain metastases to chemotherapy has been attributed to struc-
tural (ie. tight junctions) and functional (eg P-glycoprotein) prop-
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erties of the blood-brain barrier that prevent cytotoxic drugs from 
entering into the central nervous system (CNS). However, experi-
ments have shown that the blood-brain barrier is breached once 
metastases exceed 0.2 mm in diameter, suggesting that additional 
mechanisms may contribute to the chemoresistant phenotype 
of brain metastases. Astrocytes protect cancer cells from chemo-
therapy by stimulating upregulation of anti-apoptotic genes in 
those cells. Interestingly, an intensive examination, which employed 
cross-species hybridization of microarrays on human cancer cells 
that were co-incubated with murine astrocytes, showed that direct 
contact between astrocytes and cancer cells leads to marked altera-
tions in the cancer cell transcriptome, including upregulation of the 
survival-related genes. Previous studies suggested a potential role 
for the small (21-amino acid) endothelin (ET) peptides in mediating 
anti-apoptotic gene expression and chemoprotection in cancer cells.  
Immunohistochemical analysis of a large series of human brain 
metastasis cases showed that peri-tumoral astrocytes overexpress 
endothelin in 85% of metastases. The present study investigated 
the possibility that activation of the endothelin axis orchestrates 
survival gene expression and chemoprotection in MDA-MB-231 
breast cancer cells and H226 lung cancer cells. The results suggest 
that gap junction signaling between MDA-MB-231 cancer cells and 
astrocytes stimulates upregulation of interleukin 6 (IL-6) and IL-8 
expression in cancer cells, which increases ET-1 production from 
astrocytes and ET receptor expression on cancer cells. ET-1 signals 
for activation of AKT/MAPK and upregulation of survival proteins 
that protect cancer cells from taxol. Brain endothelial cell-mediated 
chemoprotection of cancer cells also involves endothelin signalling. 
Dual antagonism of ET receptors, ETAR and ETBR, is required to 
abolish astrocyte- and endothelial cell-mediated chemoprotection.

Reviewer’s opinion: The protective roles of intra-tumour stromal 
cells in primary breast cancer have long been recognised. This study 
provides an intriguing insight into the microenvironment of brain 
metastatic cancers. It shows that bidirectional signalling between 
astrocytes and cancer cells involves upregulation and activation 
of the endothelin axis, which protects cancer cells from cytotox-
icity induced by chemotherapeutic drugs. Since melanoma, along 
with breast cancer and lung cancer, is one of the most aggressive 
human cancers in terms of developing brain metastasis, it would be 
interesting to study melanoma cells – QA

New England Journal of Medicine 

Nivolumab in Previously Untreated Melanoma 
without BRAF Mutation
Caroline Robert, Georgina V. Long, Benjamin Brady, et al. New England J 
Med 2015;372:320-30.

Background: Nivolumab was associated with higher rates of 
objective response than chemotherapy in a phase 3 study involving 
patients with ipilimumab-refractory metastatic melanoma. The 
use of nivolumab in previously untreated patients with advanced 
melanoma has not been tested in a phase 3 controlled study.

Methods: We randomly assigned 418 previously untreated 
patients who had metastatic melanoma without a BRAF mutation 
to receive nivolumab (at 3 mg per kilogram of body weight every 
2 weeks and dacarbazine-matched placebo every 3 weeks) or 
dacarbazine (at a dose of 1000 mg per square meter of body-sur-
face area every 3 weeks and nivolumab-matched placebo every 2 
weeks). The primary end-point was overall survival.

Results: At 1 year, the overall rate of survival was 72.9% (95% 
confidence interval [CI], 65.5 to 78.9) in the nivolumab group, as 
compared with 42.1% (95% CI, 33.0 to 50.9) in the dacarbazine 
group (hazard ratio for death, 0.42; 99.79% CI, 0.25 to 0.73; 
P<0.001). The median progression-free survival was 5.1 months in 
the nivolumab group versus 2.2 months in the dacarbazine group 
(hazard ratio for death or progression of disease, 0.43; 95% CI, 
0.34 to 0.56; P<0.001). The objective response rate was 40.0% 
(95% CI, 33.3 to 47.0) in the nivolumab group versus 13.9% 
(95% CI, 9.5 to 19.4) in the dacarbazine group (odds ratio, 4.06; 
P<0.001). The survival benefit with nivolumab versus dacarbazine 
was observed across pre-specified subgroups, including subgroups 
defined by status regarding the programmed death ligand 1 
(PD-L1). Common adverse events associated with nivolumab 
included fatigue, pruritus, and nausea. Drug-related adverse events 
of grade 3 or 4 occurred in 11.7% of the patients treated with 
nivolumab and 17.6% of those treated with  dacarbazine. 

Conclusions: Nivolumab significantly improved overall survival 
and progression-free survivals compared with dacarbazine in 
unpretreated patients who had metastatic melanoma without a 
BRAF mutation.   (Funded by Bristol-Myers Squibb). 

Reviewer’s opinion: Molecular profiling for treatment selection 
in advanced/metastatic melanoma has considerably improved the 
management outcome for many individuals with this disease. 
BRAF and MEK inhibitors are preferred agents because of survival 
advantage over cytotoxic chemotherapy. Recently, a combination 
of anti-BRAF and anti-MEK agents proved to be associated with 
even higher and longer response rate compared to mono-ther-
apies. However, the use of these targeted agents is limited to 
patients who have BRAF V600 mutation.  Until recently for BRAF 
negative tumours, dacarbazine has remained a commonly used 
therapy with limited success and unfavourable side effects. This 
substantial unmet need has led to identification of other important 
pathways, like the role of T-cell activation and proliferation, and 
the development of other innovative therapies. Like pembrol-
izumab (Keytruda®), Nivolumab (opdivo®), a fully human IgG4 
programmed death 1 (PD-1) immune-checkpoint-inhibitor antibody 
which selectively un-blinds the immune system by blocking the 
interaction of the PD-1 receptor with its 2 known programmed 
death ligands, PD-L1 and PD-L2, had promising anti-tumour activity 
with a favourable safety profile.

The results of this randomised phase 3 study using Nivolumab, a 
new so-called checkpoint inhibitor, showed considerable overall 
survival benefit compared to dacarbazine alone across all the 
pre-specified subgroups of previously untreated patients with 
advanced melanoma, including those with poor prognostic 
factors. However, ipilimumab plus dacarbazine and pembrol-
izumab alone have recently emerged as other treatment options 
for these patients. Similarly, the result of a currently recruiting 
nivolumab with ipilimumab study remains awaited. The present 
study provides further support that Nivolumab is associated with a 
higher response rate, a rapid median time to response and durable 
response, which agrees with the long-term follow-up data from 
the phase 1 study of Nivolumab. Its immune related adverse events 
seems to be milder compared to ipilimumab because it acts at a 
different point in the immune cascade. Prognostic role of PD-L1 
status remains to be identified for these agents, as is their role in 
BRAF mutation-positive tumours. However, there is no denying that 
these results put another nail in the coffin of chemotherapy for 
metastatic malignant melanoma. – SU 
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