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Intense Androgen Deprivation Therapy with 
Abiraterone Acetate Plus Leuprolide Acetate 
in Patients with Localised High-Risk Prostate 
Cancer – Results of a Randomised Phase II 
Neoadjuvant Study
Taplin ME, Montgomery B, Logothetis CJ, et al. Journal of Clinical 
Oncology, 2014; 20 Nov; 32(33): 3705-715.

Purpose: Cure rates for localised high-risk prostate cancers 
(PCa) and some intermediate-risk PCa are frequently suboptimal 
with local therapy. Outcomes are improved by concomitant 
androgen-deprivation therapy (ADT) with radiation therapy, but 
not by concomitant ADT with surgery. Luteinizing hormone–
releasing hormone agonist (LHRHa; leuprolide acetate) does not 
reduce serum androgens as effectively as abiraterone acetate 
(AA), a prodrug of abiraterone, a CYP17 inhibitor that lowers 
serum testosterone (<1 ng/dL) and improves survival in meta-
static PCa. The possibility that greater androgen suppression 
in patients with localised high-risk PCa will result in improved 
clinical outcomes makes paramount the reassessment of neoad-
juvant ADT with more robust androgen suppression. 

Patients and Methods: A neoadjuvant randomised phase II 
trial of LHRHa with AA was conducted in patients with localised 
high-risk PCa (N = 58). For the first 12 weeks, patients were 
randomly assigned to LHRHa versus LHRHa plus AA. After a 
research prostate biopsy, all patients received 12 further weeks 
of LHRHa plus AA followed by prostatectomy. 

Results: The levels of intraprostatic androgens from 12-week 
prostate biopsies, including the primary end-point (dihydro-
testosterone/testosterone), were significantly lower (dehydro-
epiandro sterone, €4-androstene-3,17-dione, dihydrotestos-
terone, all P<0.001; testosterone, P<0.05) with LHRHa plus AA 
compared with LHRHa alone. Prostatectomy pathologic staging 
demonstrated a low incidence of complete responses and 
minimal residual disease, with residual T3- or lymph node–posi-
tive disease in the majority. 

Conclusion: LHRHa plus AA treatment suppresses tissue andro-
gens more effectively than LHRHa alone. Intensive intratumoural 
androgen suppression with LHRHa plus AA before prostatec-
tomy for localised high-risk PCa may reduce tumour burden. 
Approximately half of all patients with high-risk localised pros-
tate cancer will develop recurrence, assessed by PSA levels, after 
radical treatment with prostatectomy or radiotherapy.  Over a 
decade ago, studies of up-front hormonal therapy (typically 3 
months of LhRH agonists or anti-androgens) prior to surgery 
were largely disappointing, with no evidence of reduced rates 
of relapse despite slight increases in the proportion of complete 
surgical resections.  Abiraterone is a CYP17 inhibitor that 
reduces circulating androgen levels regardless of their source (i.e. 
testicular, adrenal, prostatic, intra-tumoural) and has evidence 
of efficacy in castration-resistant metastatic prostate cancer.  
This study addressed whether abiraterone with LhRH agonist 
reduces intra-prostatic androgen levels more than conventional 
LhRH agonist therapy alone. This is a pertinent question, as it is 
increasingly appreciated that castration-resistant prostate cancers 
often remain dependent on androgen-receptor driven signalling.  
Prostate biopsies were taken before and after 12 weeks of treat-

ment.  Patients received LhRH agonist with or without abiraterone 
for 12 weeks, followed by combined therapy in all patients for 12 
weeks prior to surgery. Intra-prostatic dehydroepi-androsterone, 
androstenedione, testosterone and dihydrotestosterone levels 
were lower with combined treatment andCYP17 proximal ster-
oids (progesterone and pregnenolone) were increased, in line 
with abiraterone’s mechanism of action.  Combined treatment 
reduced PSA further than single-agent LhRH agonist therapy. 
Rates of pathological complete response were low (10% at most) 
and about half of patients had residual pT3 tumours at resection, 
although rates of resection margin positivity were approximately 
half in the 24 week abiraterone group.  Surgical morbidity was 
not affected by neoadjuvant abiraterone. Immunohistochemistry 
showed that prostatectomy specimens had ongoing nuclear 
androgen receptor and PSA expression. The question remains 
whether inclusion of other anti-androgens, such as enzalutamide, 
into neoadjuvant regimes or alternative treatment durations 
or scheduling, as well as identification of molecularly defined 
subpopulations of patients, might make neoadjuvant hormonal 
therapy an effective approach. – AR

New England Journal of Medicine

Adjuvant Ovarian Suppression in 
Premenopausal Breast Cancer
Prudence A. Francis, Meredith M. Regan, Gini F. Fleming, et al for the 
SOFT Investigators and the International Breast Cancer Study Group. 
New England Journal of Medicine. December 11, 2014 DOI: 10.1056/
NEJMoa1412379

Background: Suppression of ovarian estrogen production 
reduces the recurrence of hormone-receptor–positive early breast 
cancer in premenopausal women, but its value when added to 
tamoxifen is uncertain.

Methods: We randomly assigned 3066 premenopausal women, 
stratified according to prior receipt or non-receipt of chemo-
therapy, to receive 5 years of tamoxifen, tamoxifen plus ovarian 
suppression, or exemestane plus ovarian suppression. The 
primary analysis tested the hypothesis that tamoxifen plus ovarian 
suppression would improve disease-free survival compared with 
tamoxifen alone. In the primary analysis, 46.7% of the patients 
had not received chemotherapy previously, and 53.3% had 
received chemotherapy and remained premenopausal.

Results: After a median follow-up of 67 months, the esti-
mated disease-free survival rate at 5 years was 86.6% in 
the tamoxifen–ovarian suppression group and 84.7% in the 
tamoxifen group (hazard ratio for disease recurrence, second 
invasive cancer, or death, 0.83; 95% confidence interval [CI], 
0.66 to 1.04; P=0.10). Multivariable allowance for prognostic 
factors suggested a greater treatment effect with tamoxifen plus 
ovarian suppression than with tamoxifen alone (hazard ratio, 
0.78; 95% CI, 0.62 to 0.98). Most recurrences were in patients 
who had received prior chemotherapy, among whom the rate 
of freedom from breast cancer at 5 years was 82.5% in the 
tamoxifen–ovarian suppression group and 78% in the tamoxifen 
group (hazard ratio for recurrence, 0.78; 95% CI, 0.60 to 1.02). 
At 5 years, the rate of freedom from breast cancer was 85.7% 
in the exemestane–ovarian suppression group (hazard ratio for 
recurrence vs. tamoxifen, 0.65; 95% CI, 0.49 to 0.87).
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Conclusions: Adding ovarian suppression to tamoxifen gave no 
significant benefit in the overall study population. However, for 
women who were at enough risk of recurrence to warrant adju-
vant chemotherapy and who remained premenopausal, ovarian 
suppression improved the outcome. Further improvement was 
seen with the use of exemestane plus ovarian suppression. 
(funded by Pfizer, Ipsen and others).

Reviewer’s opinion: The long-awaited results of the 
“Suppression of Ovarian Function Trial” on the effect of adding 
ovarian suppression to tamoxifen or exemestane in premeno-
pausal females are exciting. The median age of the patients was 
43 years and 53.3% received chemotherapy before randomisation 
and remained premenopausal. Positive nodes were present in 
34.9% of the patients. Detailed appraisal of the published data 
confirms significant benefit, but it must be emphasised that 
this was in a subset of selected patients. Large proportions of 
premenopausal women presenting with early stage, low risk and 
very good prognostic hormonal receptor-positive tumours are 
cured with current standard therapies and addition of ovarian 
suppression causing extra toxicity cannot be justified for the small 
reduction in recurrence. However, in a subset of high risk, eg 
women under the age of 35 years, HER2-positive tumour and 
those who remained pre-menopausal post chemotherapy, adding 
ovarian suppression specially with exemestane  appears to provide 
an incremental benefits, but not without  toxicity. Musculoskeletal 
pain and stiffness, osteopenia, osteoporosis, vaginal dryness, loss 
of libido and psycho-somatic disorders can be traumatic in young 
women. The accompanying editorial rightly provides warning 
that “trying to choose the best of many good options becomes 
a complex and often anxiety-provoking decision for women. It is 
easy to lose track of the fact that substantial progress has been 
made in improving breast-cancer outcomes regardless of the 
treatment we choose. These findings are of particular concern, 
since results from clinical trials often underestimate the toxic 
effects observed in clinical practice.” Given that treatment is 
becoming long-term, young women have a long life expectancy, 
and many are choosing late child-bearing, finding treatments with 
good safety profiles crucial. Any benefit from ovarian suppression 
must be weighed against the adverse effects. With availability of 
genomic profiles and development of new agents, let’s hope that 
we will have better decision-making tools soon so that we can 
stop treating many only to benefit a few. – SU

Neuro Oncology 

MiR-124 governs glioma growth and angio-
genesis and enhances chemosensitivity by 
targeting R-Ras and N-Ras
Shi Z, Chen Q, Li C, et al. Neuro Oncology 2014;16(10):1341-53.

The median survival from glioblastoma multiforme, the most aggres-
sive type of malignant glioma, is only 12-14 months, even treated 
with surgery, chemotherapy, and/or radiotherapy. Temozolomide 
(TMZ) is a promising chemotherapeutic agent that readily crosses the 
blood–brain barrier for treating glioblastoma. It can efficiently inhibit 
the proliferation of glioma cells and induce cell death. However, 
median overall survival has not been significantly increased in patients 
treated by chemoradiotherapy. Thus, studies aimed at enhancing 
the therapeutic effect of chemotherapy drugs are urgently required. 
Accumulating evidence shows that microRNAs, small noncoding 

RNA molecules, are important in cancers, including glioma, with 
miR-124 levels being downregulated in glioma specimens. The 
present study also investigated the potential role of miR-124 in 
glioma using a range of in vitro and in vivo assays. miR-124 expres-
sion was greatly downregulated in glioma tissues. Related Ras viral 
oncogene homolog (R-Ras) and neuroblastoma Ras viral oncogene 
homolog (N-Ras) were identified as direct targets of miR-124. 
MiR-124 inhibited glioma cell growth, invasion, angiogenesis, and 
tumour growth and increased chemosensitivity to temozolomide 
treatment by negatively regulating the Ras family and its downstream 
signalling pathways. Furthermore, overexpression of R-Ras rescued 
the inhibitory effects of miR-124. Overexpression of R-Ras and N-Ras 
restored miR-124–inhibited vascular endothelial growth factor (VEGF) 
transcription activation. In clinical glioma specimens, R-Ras and N-Ras 
proteins were upregulated and inversely correlated with miR-124 
expression levels.

Reviewer’s opinion:  This study showed that miR-124 levels in 
tumour tissues may be associated with glioma occurrence, angio-
genesis and chemoresistance, and that miR-124 may be used as 
a new diagnostic marker and therapeutic target for glioma in the 
future. The data is interesting and promising. However, the in 
vitro data obtained from established long-term cell lines needs to 
be validated in primary cultures or early passage cell lines. – QA

Predicting the likelihood of an isocitrate 
dehydrogenase 1 or 2 mutation in diagnoses of 
infiltrative glioma
Chen L, Voronovich Z, Clark K, et al. Neuro Oncology 2014;16(11):1478-83.

Mutations in isocitrate dehydrogenase types 1 and 2 (IDH1/2) are 
present in the majority of grades II and III astrocytomas, oligoden-
drogliomas, and mixed oligoastrocytomas, as well as about 10% 
of grade IV glioblastoma multiforme (GBM). With rare exceptions, 
these heterozygous point mutations focus on codon 132 of IDH1 
and 172 of IDH2. Because mutant tumours tend to be far less 
aggressive than their grade-matched wild-type counterparts, and 
because the presence of a mutation can help differentiate infiltra-
tive gliomas from non-neoplastic mimickers and non-infiltrative 
tumours, IDH1/2 testing has become part of the routine workup 
of any lesion even suspected of being a diffusely infiltrative glioma. 
Overall, nearly 90% of gliomas that have an IDH1/2 mutation will 
contain the R132H IDH1 variant, which prompted the development 
of an R132H IDH1–specific monoclonal antibody that works very 
well as a rapid, specific and inexpensive screen. But while a positive 
IHC result does not need confirmatory sequencing, sometimes 
testing for less common IDH1 and IDH2 mutations is warranted. 
To date, no formal evidence-based guidelines exist for when full 
IDH1/2testing is recommended in the case of an unequivocally infil-
trative glioma. And while several variables influence the likelihood 
of a mutation, including patient age, World Health Organization 
(WHO) grade, and prior history of grades II–III glioma, no models 
have been published integrating all these variables into a single 
pre-test probability. In the present study, a cohort of 89 patients 
was used to build IDH1/2 mutation prediction models in grades 
II–IV gliomas, and an external cohort of 100 patients was used 
for validation. Logistic regression and backward model selection 
with the Akaike information criterion were used to develop predic-
tion models. A multivariable model, incorporating patient age, 
glioblastoma multiforme diagnosis, and prior history of grade II or 
III glioma, was developed to predict IDH1/2 mutation probability. 
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This model generated an area under the curve (AUC) of 0.934 (95% 
CI: 0.878, 0.978) in the external validation cohort and 0.941 (95% 
CI: 0.918, 0.962) in the cohort of The Cancer Genome Atlas. When 
R132H IDH1 immunostain information was added, AUC increased to 
0.986 (95% CI: 0.967, 0.998). This model had an AUC of 0.947 (95% 
CI: 0.891, 0.995) in predicting whether an R132H IDH1 immunonega-
tive case harboured a less common IDH1 or IDH2mutation. The 
models were also 94% accurate in predicting IDH1/2mutation status 
in gliomas from The Cancer Genome Atlas. The models had been 
implemented in a user-friendly web-based application.

Reviewer’s opinion:  IDH1/2 screening is critical for the clinical 
management of brain tumour patients and is also necessary for 
translational studies that utilise archival paraffin-embedded or 
snap-frozen tissue samples. The web-based application developed 
by the authors, which utilises advanced statistical modelling to 
produce an integrated mutation probability with and without 
R132H IDH1 staining data, should therefore be useful to clinicians, 
pathologists, and researchers. However, the authors point out 
that use of this application comes with some caveats. This is not 
meant for pre- or peri-operative workup of a patient, but rather 
to assist with post-surgical evaluation of the specimen, as well 
as to help researchers studying retrospective tumour collections. 
This application is also not meant for cases in which the biopsy 
was sub-optimal and where a firm diagnosis of infiltrative glioma 
cannot be made. In such a setting, the R132H IDH1 IHC has a 
better chance of detecting rare scattered infiltrating glioma cells. 

The present study indicates a trend toward more sophisticated 
algorithms and statistical modelling to improve the screening of 
patients who may have functional genetic alterations. – QA
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