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FROM THE EDITOR

BioBanks and Cancer

It seems we are about 15 years into the era 
of the biobank (for a fuller description of 
the modern term, go to Wiki). We have 

had repositories of biomedical of material for 
centuries, but when nowadays there are few 
restrictions to communicating and working on 
a global rather than a local scale, a boom in 
biobanks is not unexpected, although we need 
to ensure they are fit for purpose. The more 
you delve into modern biobanks, however, 
the more you realise that they can comprise 
a whole host of different things, not just 
some living or preserved material as before. 
The oldest repositories of medical value were 
pickled specimens, and then wax-embedded 
histopathological preparations, and more latterly 
cryopreserved samples of body fluids, tissues, 
organs, etc. The living specimen was brought 
into the equation when methods of sustaining 
or preserving life in some retrievable form were 
improved, but these are still far from being 
perfected. 

Archived material, living or dead, means that 
some biological material of precisely known 
origin is available to compare with other 
specimens. Since we are always advancing 
our knowledge by correlating one thing with 
another, it is clear that these biorepositories are 
important resources not only for cancer, but 
for most human diseases - think of the obvious 
benefit to molecular epidemiology. Although we 
have had culture collections for microbiology, 
virology, cells and other living things for many 
years, the word “biobank” seems to have come 
in during the 1990s. A biobank now includes 
vast amounts of information on many relevant 
databases, not just specimens. Many countries 
now have them; China in recent years posted its 
interest in developing a major biobank. In the 
UK, the whole issue of consolidation has been 
thoroughly considered, the UK Government 
having posted its policy on them last year 
because of the many political and legal issues 
they entail [1]. 

Some biobanks were created for very specific 
purposes; for the brain, for example, it is 
important in advancing our understanding of 
human mental diseases and disorders to have 
a sufficient basis of data on which to work, 
from questionnaire information right through 
to brain sections and samples. I raise this 
example because of its emotive aspects, i.e. we 
cannot have such collections if they are not 
properly curated, highly accurate and stringently 
controlled for medico-legal reasons. We are 
dealing with sensitive information and material 

that is to be kept anonymous and confidential, 
provided in the first place only by written 
informed consent. 

While I constantly preach about the 
uniqueness of every tumour, scientific knowledge 
tends first to be built on the common features 
of a condition, giving some general insight into 
the major problems until we can later get down 
to the specifics, i.e. we try to classify or stratify 
tumours into classes based on similarities. The 
wider the basis on which this can be done, the 
better. If specimens (or data on specimens) are 
already available on which comparisons can be 
drawn, our knowledge will advance far more 
quickly, and we will less often be working in 
the dark on some particular tumour if there is 
similar material to be found in a biobank. Living 
material, such as culture samples from tumours 
kept in a biobank, represent one of the most 
valuable resources for research in laboratories 
local, nationally and internationally. Biobanks 
that have been set up with a specific purpose in 
this way will inevitably lead us to answers in the 
etiology, development, behaviour and treatment 
of cancer. As well as the material itself, the 
information retained in biobanks must also be 
of the highest quality, derived from credible 
sources. It must also be available outwith the 
confines of any commercial operation, that is, 
it must not be for profit. But herein lies the rub, 
since developing and maintaining a biobank is 
very expensive. Funding must therefore come 
from appropriate sources that avoid exploitation, 
preferably being well supported by national 
governments and international agencies, and 
in some cases by true philanthropy.  The 
increase in biobanks over the last decade is 
evidence of their need and that they can be 
funded. The one phrase that seems to sum up 
what is going on for all interested parties is of 
“pooling the resources” as never before and 
at an ever increasing tempo. I only wish I had 
turned to a biobank 10-12 years ago to retrieve 
some 70 different cancer cell lines needed 
for my research, having spent (for which read 
wasted) almost two years begging colleagues 
around the world to send me some of them 
[2]. The biobank can certainly be an answer 
to these problems, and on this account has 
much intrinsic value. To truly benefit, we must 
all be prepared to contribute in their creation, 
development and maintenance. Assuredly they 
will save time, effort and funds for busy cancer 
researchers, provided their governance is kept 
paramount – that they are properly organised 
and administered.

Denys Wheatley
Editor

1. Houses of Parliament 
(UK), Office of Science 
and Technology. 
Biobanks. Postnote 
Number 473, July 2014.

2. Wheatley DN, Kilfeather 
R, Stitt A, Campbell A. 
Integrity and stability of 
the citrulline-arginine 
pathway in normal and 
tumour cell lines.  Cancer 
Lett 2005;227:141-52.
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CONFERENCE NEWS

In the first plenary lecture of the 2014 San Antonio Breast 
Cancer Symposium, Matthew Ellis [Houston] explored 
the potential for driving genome-directed therapies in 

oestrogen receptor (ER) positive breast cancer. For patients 
receiving neoadjuvant endocrine therapy, whole genome 
analysis can inform response to aromatase inhibition. It is 
important to examine both common and low frequency 
mutations. Translocations of the ER can lead to resistance to 
hormonal therapy and drive hormone-independent growth. 
This type of resistance could be overcome with ER degrading 
agents such as pure anti-oestrogens and pre-clinical models 
show promise for this approach. Ultimately better neoadjuvant 
therapy for ER positive breast cancer will lead to better i.e. 
less chemotherapy. The POETIC Trial Management Group and 
Trialists reported changes in gene profiles in response to pre-
operative aromatase inhibitor therapy. Mutational profiles and 
subclones are reproducible between core biopsy samples despite 
tumour heterogeneity with high concordance between sample/
pairs taken at baseline and at surgery. Mutational counts were 
greater for poor responders compared with good responders 
and generally lower in surgical than baseline samples with 
most pairs of samples showing common clusters on exome-
sequencing. Genomic analysis of ER positive breast cancers during 
development of endocrine resistance in post menopausal women 
revealed dramatic falls in mutation number amongst tumours 
responding to neoadjuvant letrozole compared to non-responders 
with progressive disease. J Michael Dixon [Edinburgh] emphasised 
how gene expression profiles change during therapy and baseline 
analysis alone will not suffice. Using integration of DNA and RNA 
sequencing in a group of patients enriched for non-response, a 
4-gene model was developed which could successfully predict 
response to letrozole with an overall accuracy of 94%. 

Immunotherapy approaches are progressing rapidly with improved 
understanding of immunogenic tumours and characterisation of 
triple negative breast cancer (TNBC). Teema Juntilla [Genentech] 
discussed the potential application of HER2 T cell-dependent 
bi-specific antibodies (HER2-TDB) for treatment of chemo-resistant 
HER2 positive breast cancer. HER2-TDB induces T-cell proliferation 
with anti-tumour effects conditional upon activation of T-cells. 
Moreover, the immune gene PD-L1 is found on tumour cells and 
a combination of HER2-TDB with anti-PD-L1 enhances growth 
inhibitory effects in genetically-engineered mouse models.

Controversies and trends in contralateral prophylactic 
mastectomy (CPM) were discussed in the first Clinic Science Forum 
moderated by Ismail Jatoi [San Antonio]. Increasing numbers 
of women are opting for ‘maximal surgery’ – removal of both 
the ipsilateral and contralateral breast. These trends are age 
dependent with dramatic increases in CPM amongst women <40 
years of age. The annual hazard rate for death from contralateral 
breast cancer has been decreasing since 1985 due to widespread 
use of adjuvant systemic treatment. Contemporaneous rates 
for contralateral breast cancer are about 0.2% per year and 

higher for those with BRCA mutations. Therefore rates of CPM 
are increasing, but paradoxically rates of contralateral breast 
cancer are decreasing. There is limited evidence that CPM may be 
associated with reductions of breast cancer specific and all-cause 
mortality. However, observational studies cannot establish a cause 
and effect relationship and are prone to confounding bias and 
type I error. A recent analysis found that CPM was associated 
with a lower breast cancer specific mortality (HR 0.84), lower all-
cause mortality (HR 0.83) and lower rates of non-cancer deaths. 
This latter point confirms there is selection bias in these studies 
examining the impact of CPM on mortality and there is currently 
no robust evidence that CPM reduces mortality. Factors associated 
with decision-making in favour of CPM included genetic testing, 
family history of breast or ovarian cancer, MRI breast imaging, 
higher educational attainment and greater innate fear about risk 
of recurrence. The latter is a major factor for younger women and 
significant effort should be made to dissuade women with a poor 
prognostic ipsilateral cancer from undergoing CPM.

Evidence is emerging for a molecular distinction between ILC 
and IDC which might have relevance to treatment strategies. 
Giovanni Cirello [Italy] presented data on potential genetic drivers 
for lobular cancers and asked what distinguishes ILC from IDC at 
the molecular level. Mutations of CDH1 which codes for e-cadherin 
were found in 63% and PIK3Ca in 48% of lobular tumours. Others 
mutations occurred individually in fewer than 15% of tumour 
samples. E-cadherin loss is the hallmark of ILC and most mutations 
of CDH1 are loss of function events which all lead to reduced levels 
of e-cadherin protein. Analyses of gene expression profiling from 
the Austrian Breast Cancer Study Group 8 trial patients provide 
some interesting clinical correlates with statistically significant 
reductions in disease-free (DFS) and overall survival (OS) events for 
luminal B type lobular cancers treated with anastrozole compared 
to tamoxifen. Andy Tutt [London] reported results of the phase III 
TNT trial which randomised patients with metatastic or recurrent 
locally advanced TNBC (or BRCA1/2 mutation) to carboplatin or 

San Antonio Breast Cancer Symposium 2014  
Date: 9-13 December 2014. Venue: San Antonio, USA 

Clinical Science Forum  - Controversies and trends in contralateral  
prophylactic mastectomy (CPM)
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docetaxol. There was no evidence for 
any superior response to carboplatin in 
unselected TNBC and progression-free 
survival was the same in both groups based 
on a restricted mean survival analysis with 
no significant difference in OS. However, 
response rates were higher for BRCA 1/2 
tumours (68% versus 33%) which may 
benefit from carboplatin and arguably 
BRCA1/2 mutation status should be known 
for metastatic disease. The NSABP B36 trial 
aimed to determine whether 5-fuorouracil, 
epirubicin and cyclophosphamide (FEC-100) 
was superior to standard chemotherapy 
for patients with node negative breast 
cancer. At a median follow up of 8 years 
there was no difference between FEC-100 
and AC in terms of either DFS or OS. Of 

note, there were 5 deaths in the FEC-100 
arm with higher overall levels of toxicity 
questioning whether FEC-100 can be 
justified for (younger) node negative breast 
cancer patients, many of whom will do 
well without any form of chemotherapy. 
The addition of adjuvant capecitabine to 
ibandronate in older women does not 
improve disease-free survival. 

Jack Cuzik [London] presented longer 
term follow up data from the IBIS-1 trial 
which randomised high risk women to either 
tamoxifen or placebo. During the first 5 years, 
breast cancer incidence for tamoxifen and 
placebo arms was 4.6% and 6.3% respectively 
with the number needed to treat (NNT) to 
prevent 1 breast cancer = 59. At 20 years, 
these figures are 7.8% and 12.3% respectively 

with NNT = 22. Cuzik emphasised that there 
is continuing benefit from tamoxifen and 
the curves remain divergent. It is too early 
to conclude whether chemoprevention with 
tamoxifen will impact upon mortality and it 
remains unclear whether tamoxifen should be 
given for 5 years only or for 10 years, with no 
clear evidence that durations of >5 years are 
beneficial in the chemoprevention setting.

The eagerly awaited results of the 
landmark Suppression of Ovarian Function 
Trial (SOFT) were presented by Prudence 
Francis on behalf of the International 
Breast Cancer Study Group. The primary 
analysis was a comparison of tamoxifen 
and OFS compared with tamoxifen and 
revealed a small but non-statistically 
significant increase in disease-free survival 
for the combination of tamoxifen and 
OFS compared with tamoxifen alone. 
Subgroup analysis confirmed that patients 
not receiving chemotherapy had excellent 
disease outcomes and derived no benefit 
from either OFS or a combination of 
exemestane and OFS. For patients 
receiving chemotherapy, there were 
improved outcomes with OFS with 5-year 
breast cancer-free survival rates of 78% 
(tamoxifen), 82.5% (tamoxifen + OFS) and 
85.7% (exemestane +OFS). Furthermore, 
distant DFS was better for the tamoxifen 
and OFS arm and larger primary outcome 
effects were evident for all women age < 
35 years. Women who maintained pre-
menopausal oestrogen levels benefited 
most from tamoxifen and OFS and this 
was most evident for women< 35 years. 
Hope Rugo [San Francisco] as discussant 
asked ‘how much is enough’ for pre-
menopausal women with hormone sensitive 
disease? Firstly, for high risk women (who 
invariably require chemotherapy), endocrine 
management should consist of either 
tamoxifen and OFS or exemestane and OFS. 
For low risk women, tamoxifen alone for (at 
least) 5 years is sufficient systemic therapy 
without any need for chemotherapy or 
OFS. Those women in the intermediate risk 
category are perhaps the more challenging 
in terms of decision-making in this area; age 
will influence recommendations but Rugo 
considers it ‘reasonable’ to offer tamoxifen 
and OFS to those women who warrant prior 
chemotherapy. Once again, the estimated 
absolute benefits from OFS must outweigh 
endocrine-related side effects.

A particularly controversial topic 
discussed at this year’s symposium was 
supplementary screening for women with 
dense breasts. Legislation has now been 
enacted in the United States mandating 

16 year long term follow up of the IBIS-I breast cancer prevention trial  
[Jack Cuzik – Queen Mary College, London, UK]

Analysis of the Suppression of Ovarian Function Trial (SOFT) [Prudence Francis on behalf of SOFT 
Investigators – Bern Switzerland {International Breast Cancer Study Group}]
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that radiologists make women aware of 
the potential benefits of supplementary 
screening for those with dense breast tissue 
on conventional modality screening with 
mammography. The state of Connecticut 
was the first to adopt this legislation and 
Jean Weigert presented data suggesting 
that supplementary screening with breast 
ultrasound can detect an additional 3.2 
cancers per 1000 high risk women. All 
cases with these additional cancers had 
normal mammograms but dense breast 
tissue. However, discussant Jafi Lipson 
conceded that the clinical impact of finding 
these additional cancers is unknown and 
some of them might be detected at the 
next screening round (and still remain 
impalpable). There are no data on effects 
of supplementary screening on mortality 
and the increase in false positive results (5 – 
10%) with ultrasound screening represents 
a particular problem. A recent analysis 
[Sprague A, et al. Ann Int Med 2014 Dec] 
concluded that supplemental ultrasound 
would increase costs with little benefit. 
Tomosynthesis may offer better prospects 
for supplemental screening with increase in 
cancer detection rate but reduction of false 

positive cases by as much as 15 – 30%. 
Several presentations in the final session 

of the meeting addressed advances 
in targeted therapies with a focus on 
biological and endocrine agents. Sarah 
Hurvitz presented results of BOLERO-1, a 
phase III randomised controlled multicentre 
trial comparing daily everolimus plus 
weekly trastuzumab and paclitaxel as 
first line therapy in women with HER2 
positive advanced breast cancer. Median 
progression free survival (PFS) in the 
everolimus arm  was not significantly 
different to the placebo arm and 
on-treatment deaths in the everolimus 
group were noted. Mo Rimawi [Houston] 
discussed targeting of ER escape pathways 
as a strategy for overcoming endocrine 
resistance. The hypothetical benefits of 
co-targeting ER and HER2 pathways 
with longer duration of treatment was 
investigated in the TBCRC023 trial which 
randomised women with HER2 positive 
breast cancer to either 12 or 24 weeks of 
dual HER2 inhibition with lapatinib and 
trastuzumab. Longer durations of treatment 
significantly increased rates of pCR in the 
24 weeks arm compared with 12 weeks of 

therapy (28% versus 12%). This increase 
in pCR was almost entirely confined to 
the ER positive group and therefore more 
prolonged dual anti-HER2 and endocrine 
therapy (without chemotherapy) could offer 
a promising research strategy for ER positive 
and HER2 positive tumours. 

Gunter von Minkowitz presented 
results of the phase III ICE study which 
randomised women aged ≥65 years to 
either ibandronate alone or combined 
with capecitebine. Three year DFS was 
equivalent between the two arms but 
there were more side-effects in the 
capecitabine arm. Outcomes for moderate 
or high risk patients receiving ibandronate 
alone were favourable with 5-year DFS and 
OS rates of 77% and 85% respectively. 

John Benson, MA DM (Oxon) MD (Cantab) 
FRCS (Eng) FRCS (Ed),
Consultant Surgeon,  
Addenbrooke’s Hospital Cambridge, UK.
Fellow and Director of Clinical Studies, 
Selwyn College, Cambridge, UK.
Professor of Applied Surgical Sciences, 
Anglia Ruskin University, Cambridge, UK.
E: john.benson@addenbrookes.nhs.uk
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T he Beatson International Cancer 
Conference series is designed to be a 
relaxed and friendly meeting where 

delegates and invited speakers have a chance 
to interact on both a scientific and social basis. We encourage the 
speakers to stay for the duration of the conference to ensure this 
interaction.

Aims of the conference
Most solid tumours originate from cells that form the membranes 
(or epithelia) that line organs such as the lungs, breast, pancreas 
and prostate. Normally, these epithelial cells have a very well-
organised and tightly polarised structure – with a basal membrane 
on one side, an apical membrane on the other, and intercellular 
junctions that separate the two. As epithelial cells become 
cancerous, they lose this well-organised polarised structure to 
replace it with a different variety of polarity, and this switch enables 
malignant cells to break away from the epithelium and to invade 
into other tissues to form metastases. This conference will highlight 
recent exciting research into the molecular and cellular events 

that contribute to loss of epithelial polarity during 
carcinogenesis, and how cancer cells acquire different 
types of polarity that enable them to migrate and 
invade. Moreover, we will focus on the avenues for 

development of agents to target cells with aberrant polarity and a 
potential route to treatment of metastatic disease.

The opening session of the conference will be held at the Cancer 
Research UK Beatson Institute with all other sessions being held at 
Glasgow University. There are several events arranged to give you 
a taste of the culture and warmth of the West of Scotland and the 
scientific content of the conference is guaranteed to stimulate.

Jim Norman, Chairman, Scientific Organising Committee,  
Cancer Research UK Beatson Institute.

For further information  
E: conference@beatson.gla.ac.uk  

or visit: www.beatson.gla.ac.uk/conf

Building upon last year’s outstanding success in Liverpool, 
the British Neuro-Oncology Society’s Annual Conference 
2015 offers a topical programme relevant to researchers, 

health professionals, those involved in organising health care and 
those involved in societal movements. 

There will be an Education Day with parallel tracks for clinical, 
scientific and public participation. This will include workshops, 
multi-disciplinary team discussions, and patient communication 
demonstrations. JTV (Formerly Jimmyteens.tv) will be filming 
the conference in its entirety, which will be freely available 
subsequently. Plenary speakers will include:
• Henry Marsh CBE; Neurosurgeon, star of the film “The English 

Surgeon” and author of the memoir “Do No Harm: Stories of 
Life, Death and Brain Surgery”

• Jonathan Finlay; an international Paediatric Neuro-oncologist, 
with life long experience.

• Michael Weller; President of European Association of Neuro-
Oncology (EANO) and international leader of clinical trials for 
novel therapies in Glioblastoma.

• Simona Parrinello; prominent bio-scientist in the field of stem 
cell biology in brain cancer

• Mathilde Chevignard; A rehabilitation physician developing new 
models of care for young adults with brain tumour in France.

• Katherine Warren; Researcher and clinical trialist from the US 
NCI focussing upon Diffuse Intrinsic Pontine Glioma (DIPG) 

• Helen Bulbeck; Director of Services for Brainstrust and specialist 
in communication training 

• Glenis Wilmott MEP; Labour’s Leader in Europe and Member 
of the European Parliament for the East Midlands.  Glenis was 

Rapporteur for the revision of the EU Clinical Trials Directive 
(http://www.gleniswillmott.eu/tag/clinical-trials-directive/)
The Gala Dinner will be preceded by a “Question Time”- style 

debate concerned with: UK brain tumour services - Are they fit 
for purpose for all ages? Are they delivering care and outcomes 
comparable to the rest of Europe, at an affordable price?

 The conference will be held at the East Midlands Conference 
Centre on the outstanding University of Nottingham Campus with 
accommodation at the De Vere’s Eco-Award Winning Orchard 
Hotel or the University Halls of Residence. 

The welcome reception on Wednesday 1st July is to be held at 
the historic Wollaton Hall, set in 500 acres of parkland and home 
to ancient royal herds of red and fallow deer. This Grade One 
listed Elizabethan mansion was completed in 1588, remodelled in 
the late 18th and early 19th centuries. It is now home to the city’s 
natural history museum and setting for films, most recently as 
Wayne Manor in the Batman movie “The Dark Knight Rises”.

For further information visit: www.bnos.org.uk

Beatson International Cancer Conference
Date: 5-8 July 2015. Venue: Glasgow, Scotland.

BNOS 2015 at Nottingham University “Neuro-Oncology Across 
the Ages – From Childhood to Old Age”
Date: 1-3 July 2015. Venue: Nottingham, UK. Preview

Preview
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Greater interaction is needed between 
the European Medicines Agency 
(EMA) and different health technology 

assessors across Europe for effective delivery 
of approved drugs, was the recurring message 
from speakers at the 8th ALPINE Cancer Drug 
Development Forum (CDDF) meeting, held in 
Innsbruck, in March, 2015.

“The Alpine meeting provides a unique 
forum for stakeholders including regulators, 
academia, industry and patient groups to 
come together and hear presentations on 
a wide range of drug development topics,” 
said Professor Heinz Zwierzina, one of the 
conference chairs from Innsbruck Medical 
University, Austria. “Discussions and delegate 
feedback allows us to identify key topics 
to be addressed in future CDDF workshop 
meetings.”

The prospect for a centralised, EU-wide 
Health Technology Assessment (HTA) process 
Bruno Flamion, a past chair of the Committee 
for Reimbursement of Medicines in Belgium, 
told delegates, is now ‘on the table’. Such 
developments, he explained, have been made 
‘workable’ by directive 2011/24/EU from 
the European Parliament and Council on 
application of patient rights in cross border 
healthcare.

“The idea of HTA is to provide policy 
makers with accessible, usable evidence 
based information,” said Flamion, from the 
University of Namur, Belgium. However, the 
reality is that with 28 European member 
states each conducting separate HTA pricing/ reimbursement 
assessments the system has become fragmented. Differences 
include France considering the value of new therapies in the 
context of drug budgets; the UK considering value in terms of 
health care budgets; and Sweden considering value in terms 
of wider societal budgets. “In future we may see patient 
participation increase harmonisation of HTA evaluation. They 
want access to products based on efficacy and safety and have a 
right to ask for this,” said Flamion.

Stiina Aarum, from the European Medicines Agency (EMA), 
highlighted the need for developers to interact with regulators 
and HTAs in parallel. Currently regulators and HTAs, she said, 
often answer different questions and have different evidence 
requirements. Such variance in standards can result in divergent 
appraisals of risk benefit versus cost effectiveness. “There’s a 
need for stakeholders to come together early to devise optimised 
development plans discussing issues such as trial populations, 
comparators, and endpoints,” said Aarum.

The EMA, she said, has completed 34 parallel procedures 
with HTA bodies from England, Italy, Germany, Sweden, France, 
Netherlands, Spain and Belgium for a broad range of indications 
including lung, breast and pancreatic cancers and melanoma. 
This year, said Aarum, around 23 parallel scientific advice 

procedures are ongoing.
The adoption of break through therapy 

designations, Francesco De Lorenzo, 
President of the European Cancer Patient 
Coalition (ECPC) told delegates, does not 
solve the problem of patient access to 
innovative drugs. “The safest, most effective 
drug that arrives too late is of no benefit 
for patients,” said De Lorenzo, a colorectal 
cancer survivor, medical doctor, and former 
Italian minister of health. Inequalities 
in cancer care, he said, are a reality for 
Europe. Average cancer expenditure per 
citizen varies from€182 in Germany, to 
€16 in Bulgaria. One possible solution, he 
suggested, would be for cost-effectiveness 
to be evaluated as part of the market 
authorization process. Patients are ready 
to accept the risk of adaptive licensing/
break through designations, he said, but 
require good information. “We need 
shorter simpler consent forms of two to 
three pages rather than the current 20 plus 
pages. Governments have to invest more in 
education and advice,” said De Lorenzo.

The FDA wants to proactively engage 
sponsors to discuss trial designs to improve 
consistency of Patient Reported Outcome 
(PRO) data, said Tatiana Prowell, the FDA 
Breast Cancer Scientific Lead. To this end, 
the FDA has recently appointed PRO leads 
for each of its three divisions in the Office 
of Hematology & Oncology Products.

The 2012 FDA Safety and Innovations Act, Prowell explained, 
created a mandate to include patient perspectives in drug 
development. “PRO data can support accelerated or regular 
approval, but should be held to the same high standards as 
other endpoints,” said Prowell.

Patient-reported symptoms, studies have shown, demonstrate 
better correlations with disease status than clinician-reported 
symptoms but issues remain around PRO reproducibility. “Most 
importantly, can you detect responses to the intervention that 
represent clinically meaningful changes for patients?”

The demonstration of spleen size reduction in myelofibrosis 
patients treated with ruxolitinib offers a good example of a 
successful PRO programme that achieved accelerated approval 
in a trial involving just 300 patients. Here sponsors engaged 
early with FDA advisors to discuss trial endpoints resulting in 
the development of a simple PRO tool including six symptoms 
of direct relevance to patients. “While it took time for the 
companies to meet with FDA and develop the PRO tool, the 
process resulted in a better development and registration 
strategy,” said Prowell, adding that the FDA is in the process of 
building a PRO research agenda.

Janet Fricker, Medical Journalist.

CDDF 8th Alpine Conference
Date: 2-4 March 2015. Venue: Innsbruck, Austria.

Stiina Aarum

Tatiana Prowell
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Dear Delegate

The British Neuro-Oncology Society is delighted to offer you this year’s annual 
meeting programme in Nottingham, entitled “Neuro-Oncology Across the 
Ages; from Childhood to Old Age”.  This meeting has been organised by the 
Children’s Brain Tumour Research Centre at the University of Nottingham.

BNOS is offering three days of conference activity linking the opportunity for 
syndicates and groups to meet, an education day and 1½ days of intensive 
scientific communication about the management of cancer within the brain, 
from the perspective of the patient and their family, the multi-professional 
team, the research scientists and people involved with organisation of health 
services and the associated technical drug and therapy industries.  

Cancer affects the brain of humans at all ages; in childhood nearly 25% of 
all primary cancers arise in the brain; in adulthood, whilst only 6% of primary 
cancers arise in the brain, up to 40% of all cancers may be complicated by 
brain metastases.  The startling fact that brain cancer is the biggest cancer 
killer, up to 40 years of age, justifies this conference as a priority in the 
scientific and clinical calendar.  

Socially, the Organising Committee has arranged a Welcome Reception at the historic Wollaton Hall on the 
evening of 1 July.  This year we are holding a debate before the Conference Dinner on 2 July to explore the 
evidence for the effectiveness of clinical services in the UK.  

We are fortunate this year in being strongly sponsored by charity and commercial partners.  We have a number 
of keynote presentations by leaders in their field; we will make an award to our Young Investigator of the Year, 
and we will be offering prizes for the best posters and presentations.

We welcome you to Nottingham!  We want your ideas on how to improve BNOS for the future, we invite you 
to become involved with the BNOS organisation through our sub-groups, and we look forward to working with 
you over the next three days.

Yours sincerely

 

David A Walker
President of BNOS
Chair of Organising Committee: on behalf of Donald MacArthur, Beth Coyle, Lisa Storer, Ruman Rahman,  
Sue Franklin 
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T here is a higher incidence of brain 
tumours in the UK than the world average 
for both men (8.1 per 100,000), and 

women (5.3 per 100,000) [1]. Malignant gliomas 
are the most common primary brain tumours of 
which glioblastoma (GBM) is the most prevalent. 
GBM is also known to be the most biologically 
aggressive and cellularly heterogeneous and 
is highly diffusively infiltrative in nature which 
renders surgical excision impossible without 
causing significant neurological deficit. Typically, 
following surgery, patients undergo a course 
of radiotherapy or a combination of chemo/
radiotherapy (Stupp protocol) [2]. However, 
despite surgical debulking and improvements 
in radio- and chemotherapies, the prognosis of 
patients with GBM remains extremely poor, with 
a median survival time of only 14.5 months from 
diagnosis to death [2]. 

Particular challenges for GBM therapy 
are posed by limitations in the extent of 
feasible surgical resection, chemo- and radio-
resistance, difficulties in drug delivery across 
the blood-brain barrier (BBB, which is intact 
in tissues surrounding the tumour) and low 
drug distribution within the tumour and toxic 
effects on healthy cells. Although it is possible 
for some cytotoxic drugs to gain access to the 
major tumour mass by a virtue of damaged or 
incomplete blood-brain tumour barrier, such 
drugs fail to reach invading cancer cells which 
may be centimetres away from perceived edge of 
the tumour where the BBB is intact. 

Nanomedicine, the application of 
nanotechnology to medicine, works at the 
molecular level using engineered “bottom up” 

constructed multifunctional, spatially ordered, 
architecturally varied nanostructures (Figure 
1) to ultimately achieve medical benefit. The 
field possesses an interdisciplinary conceptual 
breath bringing together scientists and clinicians 
towards the fabrication of useful architectures, 
made up of multiple base parts each with their 
own structural or functional role driven by discrete 
molecular forces (chemical bonding, electrostatics, 
steric interactions and physical adsorption) that 
will be clinically translated. Within this nanoscale 
assemblies, specific components are included to 
tailor the particles properties such as escaping 
immune recognition, crossing of challenging 
barriers such as the BBB [3, 4], providing contrast 
in medical imaging, tumour targeting, stabilising 
the drug or biomacromolecular therapeutic, 
controlling its release, and minimising its toxicity (by 
necessitating for example lower dose and targeting 
to the desired site). Although active or passively 
targeted nanoparticulate technologies are the only 
technologies to-date to have shown promise in 
delivery across the BBB and in the treatment of 
GBM, in the field of neurosurgery and specifically 
glioma therapeutics, there is great interest, and 
much scepticism, in the rapidly developing 
application of nanopharmaceuticals [5]. 

Nanoparticle delivery and glioma 
targeting
The enhanced permeability and retention (EPR) 
phenomenon of nanoparticulate accumulation 
within tumours was first reported in the 1980’s 
while in 1995 nanoparticles were shown to 
be able to transverse the BBB (Figure 1) [6]. 
Nanoparticulate delivery systems are tailored 
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Figure 1: Schematic diagram depicting nanoparticles used in the treatment of GBM (liposomes, polymeric nanoparticles, paptide nanofibers) 
and targeting nanomedicines to GBM cells. 
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in terms of their size, hydrophobicity 
and surface charge (Table 1) to facilitate 
tumour targeting and to avoid rapid 
clearance from the body. Harnessing 
the EPR effect requires an approximate 
particle size between 30 -100 nm [6].  
Nanoparticles (NPs) with sizes between 
15 -100 nm possess a long circulation time 
compared to smaller particles (10-20 nm) 
that are rapidly filtered via the kidneys or 
larger (>150nm) that are uptaken by the 
reticuloendothelial system (RES) [7-9]. 
Nanoparticles of optimal size will eventually 
be uptaken by the liver but they will enjoy 
a long circulation half-life (2-40 h) [10] 
which is critical for the accumulation of the 
nanoparticulate system or the therapeutic 
across the BBB [4]. 

The shape of the particles plays a 

critical role as long axial particles with 
a diameter of ~20 nm and length larger 
than 18µm could remain in circulation 
for longer than 5 days (long enough 
to mechanically hinder uptake into 
macrophages) [11]. Long axial particles as 
peptide nanofibers [3, 4, 12, 13] and carbon 
nanotubes [14] have shown promise in 
delivery of therapies such as peptides 
across an intact BBB enabling 0.4% of the 
intravenous injected dose to reach the 
brain. Between the two technologies, 
peptide nanofibers offer the advantage of 
low toxicity as are able to be completely 
enzymatically metabolised to degradation 
products naturally present within the 
body and the brain parenchyma as well 
as high specificity due to their peptide 
nature [13], and preclinical proof of 

concept in a murine model [3, 12]. 
A hydrophobic particle surface is 

deleterious to a long circulation half-
life and coating of particles with low 
molecular weight surfactants such 
as polysorbate 80 [15] or hydrophilic 
polymers notable polyethylene glycol (5 
KDa), chitosan or albumin can overcome 
this problem [16, 17]. Positively charged 
surfaces promote BBB permeation by 
physical adsorption to the endothelium 
with cationic particles readily taken up 
into the cells at the periphery of tumour 
spheres compared to anionic [18]. Thus, 
the potential to maintain a high plasma 
concentration and interact favourably 
with the blood-tumour interface make 
nanoparticles highly useful for glioma 
targeting. 

Table 1: Nanoparticle characteristics and their observed impact on tumour localisation

Size (nm) Small Large

<10 nm <20 nm <70 nm <100 nm >150 nm

Rapid glomerular 
filtration

Exit tumour cells 
more easily once 
internalised (↓EPR) 

Improved convective 
flow through tumour 
and normal brain

Permits tumour  
entry via EPR effect

Difficult cell entry 
via endocytosis – 
Clearance by RES

Hydrophobicity Hydrophilic Amphiphilic Hydrophobic

Increased circulation 
half-life

Increased BBB  
permeation

Rapid clearance by 
RES

Surface Charge Cationic Uncharged Anionic

Adsorptive-mediated 
BBB trancytosis,  
cell membrane 
disruption at high 
charge

Reduced charge may 
facilitate spread 
through tumour 
ECM

Reduced brain  
tumour cellular 
uptake in vivo

Key; ECM: Extra-cellular matrix, EPR: Enhanced permeation and retention effect, RES: reticuloendothelial system

Table 2: Clinical trials for GBM nanomedicines

Strategy Title Phase/Status ClinicalTrials.gov 
Identifier

Liposomes 

A study of intraventricular liposomal encapsulated Ara-C (DepoCyt) in 
patients with recurrent GBM

Phase 1/Terminated NCT01044966

Liposomal doxorubicin in treating children with refractory solid 
tumours

Phase I/Completed NCT00019630

Pegylated liposomal doxorubicin and prolonged temozolomide in 
addition to radiotherapy in newly diagnosed GBM

Phase I and II/Completed NCT00944801

Maximum tolerated dose, safety, and efficacy of rhenium 
nanoliposomes in recurrent GBM

Phase I and II/Not yet 
recruiting

NCT01906385

A phase I trial of nanoliposomal CPT-11 (NL CPT-11) in patients with 
recurrent high-grade gliomas

Phase I/Completed NCT00734682

Study of convection-enhanced, image-assisted delivery of 
liposomal-irinotecan in recurrent high grade glioma

Phase I/Enrolling by 
invitation

NCT02022644

An open-label, phase I/IIa, dose escalating study of 2B3-101 in patients 
with solid tumours and brain metastases or recurrent malignant glioma.

Phase I and II/Active, not 
recruiting

NCT01386580
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Table 3: Preclinical studies of nanomericines for glioma

Nanoparticles Drug/Targeting moiety Outcomes Ref

Passive Transport

Lipid Nanocapsules Curcumin Seven days after implantation, rats bearing C6 orthotopic tumours were treated with 
lipid curcumin loaded nanocapsule (1.5mg/kg/day IP, 14 days). A decrease in tumour 
size and a prolonged animal survival (39 days) compared to saline-treated animals (30 
days) was found.

[21]

Polysorbate 80 
coated PBCA 
Nanoparticles

Temozolomide (TMZ) 
or Doxorubicin/[Low 
density lipoprotein (LDL)]

Higher concentrations observed in the liver, spleen, and lungs when TMZ was 
bound with nanoparticles. In the brain, compared with TMZ solution, overcoated 
nanoparticles significantly increased the accumulation of the drug by 2.29-fold (1.10 ± 
0.19 µg/g versus 0.48 ± 0.11 µg/g, IV dose 10mg/kg Temozolomide). Increase survival in 
101/8 rat models after IV admistration at 2,5,8 days after implantation of doxorubicin 
overcoated nanoparticles (2.5mg/kg, 35 days) compared to saline, doxorubicin alone, 
doxorobucin PBCA nanoparticles (24.5, 27, 35 days respectively). 

[22]

Adsorptive Endocytosis

Wheat germ 
agglutinin (WGA) 
- and tamoxifen-
coupled Liposomes

Daunorubicin and 
quinacrine (Tamoxifen 
inhibits ABC transporters)

In vitro, multifunctional liposomes (uncharged, ~100 nm) were able to permeate across 
the BBB via adsorptive endocytosis. In a GSC ICR murine model, the survival ranges 
of mice treated with the saline, daunorubicin and quinacrine liposomes or WGA-
tamoxifen-liposomes was enhanced from 26, 30.83 to 36.33 days respectively when a 
dose of 5mg/kg was injected IV on days 10, 12, 14, and 12 post tumour implantation.

[20]

Active Transport – Lipidic Nanomedicines

Cationic Liposomes Doxorubicin/Lactoferrin Rats bearing C6 orthotopic tumours were injected IV with 3 doses of 2.5 mg/kg 
on days 3, 6, and 12 post tumour implantation. Treatment resulted in prolongation 
of survival between lactoferrin-targeted liposomes (96.13 days) and doxorubicin 
liposomes (56.87 liposomes). 

[23]

T7- and  
TAT- Liposomes

Doxorubicin/Transferrin BALB/c bearing C6 orthotopic spheroid tumours injected IV with 3 doses of 2.5 mg/
kg on days 8, 11, and 14 post tumour implantation showed an enhanced median survival 
time (43 days) compared to saline group (17 days).

[24]

TAT-cholesterol-
conjugated 
Liposomes

Doxorubicin/Transferrin Rats bearing C6 orthotopic tumours were injected IV with 3 doses of 2.5 mg/kg on 
days 3, 6, and 12 post tumour implantation. Treatment resulted in prolongation of 
survival between lactoferrin-targeted liposomes (79.4 days) and doxorubicin liposomes 
(57.50 liposomes).

[25]

p-aminophenyl-α-D-
manno-pyranoside 
and Tf-coupled 
Liposomes

Daunarobucin/
Transferrin and GLUT-1

Increased transport ratio up to 24.9% across in vitro BBB model. Rats bearing C6 
orthotopic tumours were injected IV with 3 doses of 5 mg/kg on days 8, 10, and 12 
post tumour implantation. Median survival time of tumour bearing rats (22 days) was 
longer than saline 13 days) and daunorucin-liposomes (18 days).

[26]

Tf- and tamoxifen-
coupled Liposomes

Epirubicin (Tamoxifen 
inhibits ABC 
transporters)/Transferrin

Rats bearing C6 orthotopic tumours were injected IV with 3 doses of 5 mg/kg on days 
7, 9, and 11 post tumour implantation. Treatment resulted in a significant reduction 
in tumour volume and prolongation of survival between Tf-tamoxifen liposomes (23 
days), epirubicin liposomes (17 days), epirubicin alone (15 days) and saline (12 days). 

[27]

Octa-arginine (R8)  
and RGD-coupled 
Liposomes

Paclitaxel/αvβ3 integrin BALB/c mice were IV injected with saline, free PTX, PTX-PEG-liposomes, PTX-R8-RGD-
liposomes, PTX-R8-liposomes and PTX-RGD-liposomes (3 mg/kg) at 4, 6, 8, 10, 12 and 14 
days after implantation and enhanced survival was observed in PTX-R8-RGD-liposomes 
26,32,39,48,36,38 respectively). 

[28]

p-aminophenyl-α-D-
mannopyranoside-D-
α-tocopheryl- and 
dequalinium-coupled 
Liposomes

Paclitaxel and 
artemether/GLUT-1 (& 
adsorptive endocytosis)

Induction of apoptosis in brain cancer cells and brain cancer stem cells by activating 
apoptotic enzymes and pro-apoptotic proteins and inhibiting anti-apoptotic proteins. 
The median survival time of rats bearing C6 orthotopic tumours treated with the 
functional targeting paclitaxel plus artemether liposomes (35 days) was significantly 
longer than that of rats treated with physiological saline (17 days), taxol (22 days), 
paclitaxel liposomes (24 days), paclitaxel plus artemether liposomes (25 days), MAN-
targeting paclitaxel plus artemether liposomes (28 days), and DQA-mediated targeting 
paclitaxel plus artemether liposomes (29 days), respectively.

[29]

Angiopep-2-cationic 
Liposomes

Paclitaxel and pEGFP-
hTRAIL gene /LDL

Targeting delivery system improved uptake and gene expression not only in U87 MG 
cells. Median survival time of U87MG- tumour-bearing BALB/c mice treated with 
liposomes was 69.5 days, significantly longer than other groups (50 µg pEGFP-hTRAIL 
and 5 µg PTX per mouse), even longer than the TMZ positive control group (47 days, 
50mg/kg) (animals dosed at 7,9,11,13 days).

[30]
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Angiopep-2 and 
neuropilin-1-coupled 
Liposomes

Docetaxel (DTX) and 
VEGF siRNA/LDL & 
Neuropilin-1 receptor

The dual peptide-modified liposomes showed superiority in anti-tumour efficacy, 
combination of anti-angiogenesis by VEGF siRNA and apoptosis effects by DTX, after 
both intratumour and system application against mice with U87 MG tumours, and the 
treatment did not activate system-associated toxicity or the innate immune response.

[31]

Anti-EGFR-coupled 
Liposomes

Sodium borocaptate/ 
EGFR

In an animal model of glioma, both liposomes and sodium borocaptate were only 
observed in the tumour. The therapeutic effect was confirmed by inductively coupled 
plasma-atomic emission spectrometry both in vitro and in vivo.

[32]

Active Transport – Polymeric Nanomedicines

Tf-and-cyclo-[Arg-
Gly-Asp-dPhe-Lys] 
(c[RGDFK]) – 
paclitaxel conjugated 
Micelle (TRPM)

Paclitaxel (PTX)/
Transferrin 

TRPM enhanced  mean survival time of mice bearing intracranial U87 MG glioma 
treated with TRPM (42.8 days) than those treated with Tf modified PTX loaded micelle 
(39.5 days), PTX loaded micelle (34.8 days), Taxol© (33.6 days), and saline (34.5 days)

[33]

Angiopep-coupled 
poly(ethylene glycol)-
poly(caprolactone) 
Nanoparticles

Paclitaxel (PTX)/LDL Enhanced accumulation of ANG-NP in the glioma bed and infiltrating margin of 
intracranial U87 MG glioma tumour-bearing in vivo model were observed by real time 
fluorescence image.

[34]

Aptamer (AP) 
AS1411-coupled 
poly(ethylene 
glycol)-poly(lactic-
co-glycolide) 
Nanoparticles

Paclitaxel (PTX)/ 
Nucleolin

Prolonged circulation and enhanced drug accumulation at the tumour site in vivo. 
Prolonged circulation and enhanced PTX accumulation at the tumour site was 
achieved for Ap-PTX-NP, resulting in prolonged animal survival on rats bearing 
intracranial C6 gliomas when compared with PTX-NP and Taxol® (3 mg/kg, every 2 days 
for seven consecutive injections until the 20th day).

[35]

APTEDB-conjugated 
poly(ethylene 
glycol)-poly(lactic 
acid) Nanoparticles

– /Extra-domain of 
tumour-associated 
fibronectinfibronectin 
extra domain B (EDB)

APTEDB-NP-PTX exhibited improved anti-glioma efficacy over unmodified 
nanoparticles and Taxol® in both subcutaneous and intracranial U87MG xenograft 
models and enhanced the medium survival time of the mice treated with saline, 
Taxol®, NP-PTX and APT-NP-PTX was 19, 24, 31, 41 days, respectively.

[36]

tLYP-1-functionalised 
poly(ethylene 
glycol)-poly(lactic 
acid) Nanoparticles

Paclitaxel/Neuropilin Survival of BALB/c mice bearing intracranial U87MG glioma was enhanced (Mice 
treated with saline, Taxol®, NP-PTX and tLyp-1-NP-PTX survived for 18, 23, 28, 37 days 
respectively). Dose was set at 5mg/kg every 3 days over 2 weeks. 

[37]

F3-functionalised 
poly(ethylene 
glycol)-poly(lactic-
co-glycolide acid) 
Nanoparticles

Paclitaxel/ Nucleolin Survival after IV administration of four groups (saline, NP, F3-NP were injected 
into mice bearing intracranial C6 glioma at the dose of PTX 5 mg/kg, and the 
co-adminstration peptide tLyp-1 were given at the dose of 4 µM/kg 5 min after the 
NPs injection).  Following co-administration with tLyp-1 peptide, F3-nanoparticles 
displayed enhanced accumulation at the tumour site and promoted longest survival in 
mice [Saline: 9 days, Taxol: 24 days, NP: 27 days, F3-NP: 32 days, Np and tLYP-1: 31 days, 
F3-NP and tLyp-1: 42 days)]

[38]

iNGR-conjugated 
poly(ethylene 
glycol)-poly(D,L-
lactic-co-glycolic 
acid) Nanoparticles

Paclitaxel/ Neuropilin-1 
and Aminopeptidase N

iNGR-nanoparticles exhibits significantly enhanced cellular uptake in human umbilical 
vein endothelial cells, improves the anti-proliferation and anti-tube formation abilities 
of paclitaxel in vitro. In vivo, it was verified an improved anti-angiogenesis activity and 
significantly prolonged survival time in mice bearing intracranial glioma (42.5 days).

[39]

MT1-AF7p-coupled- 
poly(ethylene 
glycol)-poly(D,L-
lactic-co-glycolic 
acid) Nanoparticles

Paclitaxel/ Membrane 
type-1 matrix 
metalloproteinase

The median survival of mice bearing C6 glioma treated with MT1-NP-PTX and iRGD 
(60 days) was significantly longer than those of mice treated with physiological saline, 
Taxol®, NP-PTX, NP-PTX and iRGD, MT1-NP-PTX (21, 24,32, 40, 48 days, respectively) [PTX 
dose 5 mg/kg, iRGD dose 4 μmol/kg, animals dosed at day 7, 10, 13, 16, 19 and 22 post 
implantation].

[40]

Key: APT: Aptamer peptide or aptide, APTEDB: aptide specific for extra-domain of tumour-associated fibronectin B, BBB: blood-brain-barrier, 
EGFR: epidermal growth factor receptor, F3 peptide: Cys-Lys-Asp-Glu-Pro-Gln-Arg-Arg-Ser-Ala-Arg-Lys-Ser-Ala-Lys-Pro-Ala-Pro-Pro-Lys-Pro-Glu-
Pro-Lys-Pro-Lys-Lys.Ala-Pro-Ala-Lys-Lys, G-22-MAb: anti-glioma monoclonal antibody, iNGR peptide (Cys-Arg-Asn-Gly-Asn-Gly-Pro-Asp-Cys), 
MT1-AF7p : Phase display peptide (His-Trp-Lys-His-Lys-His-Asn-Thr-Lys-Thr-Phe-Leu) with high specificity to MT1-MMP (Membrane type-1 matrix 
metalloproteinase), Neuropilin: a modular transmembrane protein identified as a receptor for various forms and isoforms of VEGF, pEGFP-hTRAIL: 
human tumour necrosis factor-related apoptosis-inducing ligand, PTX: Paclitaxel, RGD: Arg-Gly-Asp, GLUT-1: glucose transporter-1,T7: His-Ala-Ile-
Ty-Pro-Arg-His, siRNA: small interfering RNA, NP: nanoparticles, TAT: cell penetrating peptide (Ala-Tyr-Gly-Arg-Lys-Lys-Tyr-Tyr-Gln-Tyr-Tyr-Tyr), Tf: 
transferrin, tLyp-1: a truncated form of Lyp-1 (Cys-Gly-Asn-Lys-Arg-Thr-Arg), TMZ: Temozolomide, VEGF: Vascular endothelial growth factor.
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In a preclinical phase, the most 
significant survival benefits in orthotopic 
animal models have been achieved 
with lipidic or other polymeric 
nanomedines (Table 3) even if a wide 
variety of particles (dendrimers, peptide 
nanofibers, carbon nanotubes, and 
solid lipid nanoparticles) are under 
investigation.

Liposomal Nanomedicines
Only liposomal particles (spherical 
vesicles composed of a lamellar phase 
lipid bilayer) are undergoing clinical 
trials for GBM, but the outcomes of 
these studies are still awaited (Table 
2). The faster progression of liposomal 
formulations of chemotherapies 
to the clinic can be attributed to 
the fabrication of liposomes using 
GRAS excipients and that liposomal 
nanomedicines loaded with doxorubicin, 
vincristine, daunorubicin, or cytarabine 
(Depocyt®) for the treatment of 
systemic cancers have been approved 
by the FDA (Doxil® for Kaposi’s sarcoma 
approved in 1995, Caelyx® for metastatic 
breast cancer approved by EMA in 1996 
and Lipodox® pegylated doxorubicin 
liposomes for metastatic ovarian cancer 
approved by the FDA in 2013) [19].  
Although, currently several intravenous 
nano-enabled chemotherapies are 
approved for various cancer indications, 
so far none is approved for a brain 
tumour indication. Depocyt® underwent 
phase I and II trials for central nervous 
system metastases from melanoma 
and breast cancer (Table 2), however, 
the results of this study are not yet 
available. 

Drugs can be loaded to the particle 
surface, intercalated within the lipidic 
bilayer and also within the core of 
liposomes. For adequate brain delivery, 
liposomal formulations need to be 
pegylated (PEG chain length 2-5 kDa 
in length) to confer adequate steric 
hindrance and stabilisation of the 
liposome, mask the surface charge 
and reduce opsonisation enhancing 
their circulation half-life.  Similarly, 
delivery of liposomes loaded with 
chemotherapies for delivery to the 
central nervous system necessitates 
a cationic charge conferred by the 
fabrication of liposomes using cationic 
phospholipids such as 1,2-Distearoyl-
sn-glycero-3-phosphoethanolamine 
(DSPE) via adsorptive endocytosis [20]. 
However, if this pathway is not utilised, 

liposomes are able to permeate the BBB 
only when decorated with a ligand for a 
receptor expressed on the BBB to enable 
the endocytosis of the particle (Table 
3). In some cases, dual functionalisation 
may also be required to enable targeting 
of the liposomes to the glioma such as 
transferrin, insulin, folic acid, neuropilin 
and epidermal growth receptor. (Table 3). 

Polymeric Nanomedicines
Passive transport however, has been 
achieved mainly only for polymeric 
nanoparticles loaded with drugs on the 
surface or core of the particle (Table 
3). Drug loading is in majority of the 
cases higher in polymeric nanoparticles 
compared to lipidic, for hydrophobic 
poorly soluble drugs, as well as for 
hydrophilic biomacromolecules and 
gene therapies. These carriers also show 
a higher stability including stability upon 
dilution in biological fluids and against 
enzymatic metabolism. 

While polymeric nanoparticles are 
typically thought of as passive smart 
delivery vehicles, they can also be 
engineered to actively target tumours 
targeting a number of receptors 
either to gain entry across the BBB 
or overexpressed on GBM cells with 
similar chemistries and with enhanced 
possibilities to those relevant to lipidic 
nanoparticles. There has been an 
increased number of successful animal 
studies in mice and rats over the last 
decade resulting in an enhanced median 
survival increase of ideally ~20 days 
[41]. Care must be taken in comparing 
the results of these studies, however, 
as different animal models have been 
used and only a few studies were 
complemented by pharmacokinetic 
studies. Xenografts derived from 
neurosphere cultures and from biopsy 
spheroid cultures as well as several 
genetically engineered mouse models 
more faithfully reflect the genotypic 
and phenotypic changes seen in human 
GBMs and recapitulate the infiltrative 
growth of human gliomas [42], compared 
to xenografts from chemically induced 
models as well as normal glioma cell 
lines grown in serum-supplemented 
media. Delays in translation of polymeric 
nanoparticles into the clinic arise 
from the need of rigorous testing of 
short- and long-term particle safety 
(including immunogenicity) and more 
detailed study of particle biodistribution 
in large animal models [43] as well as 

development of protocols permeating 
the scale-up of the production of 
loaded and functionalised nanoparticles 
maintaining target molecule attachment 
under conditions of clinical-grade 
sterility.

Toward a cure – 
Nanotechnology in the 
operating room and in the 
clinic
Nano-enabled platforms, rather 
than simply allowing treatment 
through a single modality, offer the 
realistic opportunity for multi-modal 
treatment, employing many useful 
approaches simultaneously. Thus, 
a number of therapeutic strategies 
can be incorporated via a common 
nanoscale agent for targeted delivery 
or even theranostic applications. Thus, 
a hypothetical particle can be injected 
intraoperatively after resection carrying 
iron oxide for example for identification 
of the margins of the tumour bed under 
a magnetic field [44, 45], while also 
carrying one or more targeting agents 
to promote internalisation past the 
BBB and to the tumour cell nucleus 
if needed. After surgery, nanoparticle 
enhanced ionising-beam therapy could 
be chosen acting synergistically with 
the chemotherapeutic drugs loaded 
or conjugated within the particle. If 
resection is not indicated, due to the 
deep intracerebral localisation of the 
tumour, CED (convection enhanced 
delivery)  of the nanoparticulate 
formulation possibly taking place at the 
same time as stereotactic biopsy can be 
an option. The latter would be followed 
by imaging to ensure absence of off-
target diffusion (e.g. to the brainstem 
or near large cerebral vasculature). 
Molecular engineering allows the choice 
of simultaneous treatment strategies 
acting synergistically towards tumour 
cell eradication at the edge of the 
tumour and beyond. Such combined 
therapeutic strategies will likely be 
translated for clinical testing within the 
next decade based on existing clinical 
and preclinical trials. Thus, rather 
than a substitute for surgical therapy, 
nanomedicines will provide an adjunct 
to modern surgical strategies, improving 
the extent of resection, working non-
invasively towards tumour eradication of 
remaining tumour cells and enable the 
targeting of biomolecular mechanisms 
that make GBM challenging to treat. 
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The fifth most common type of cancer 
worldwide is a focal liver lesion (FLL) [1], 
which constitutes 70-90% of primary 
liver cancer cases [2], with over 500,000 

incidents per year [3]. FLLs refer to specific type of 
abnormalities of the liver, depicted as focal/ellipsoidal 
regions [4]. Thus, any 2D slice of an FLL, results in 
an approximately elliptical shape. FLLs are solid or 
liquid-containing nodules foreign to the normal liver 
anatomy, and can be classified as either relatively 
harmless lesions (benign), or progressively worsening 
lesions that can potentially result in death (malignant).

The potential for the early distinction between a 
malignant and a benign FLL is of significant importance 
as, if a malignancy (~25% of FLLs assessed in the UK [5]) 
is diagnosed sufficiently early, there is an enhanced 
possibility of non-surgical therapeutic intervention 
and healing. On the other hand, early diagnosis of a 
benignity (~75% of FLLs assessed in the UK [5]), leads to 
the earlier discharge of the patient [4] due to the FLL 
not requiring treatment, and hence leads to reduced 
distress to patients and their families [6], as well as 
reduced healthcare costs [5].

Currently, the accepted diagnostic pathway 
followed as the standard care protocol for liver 
imaging starts with an initial appointment, where a 
conventional (B-mode) US scan is made [4]. During 
such a scan, potential FLL candidates may be detected 
but cannot be classified as benign or malignant, due 

to low spatial resolution and low signal-to-noise ratio. 
As a consequence of such an inconclusive scan, the 
patient is referred for additional follow-up screening, 
using a contrast-enhanced (CE) technique, based on 
either computed tomography (i.e. CE-CT), or magnetic-
resonance imaging (CE-MRI), or ultrasound (CEUS).

Contrast-enhanced ultrasound
Contrast-Enhanced Ultrasound (CEUS) is a technique 
based on medical ultrasound but which requires the 
intravenous injection of non-nephrotoxic contrast-
enhancing material [7]. This material offers a brightness 
enhancement to the apparent blood flow, and 
thus increases the contrast between the FLL and its 
surrounding healthy tissue, i.e. the parenchyma.

CEUS has gained acceptance for use in the 
detection and characterisation of very small FLLs, 
leading to rapid and appropriate clinical care [1, 
8, 9], as it can often be carried out during the 
same appointment as the initial US scan, which 
can be critical for effective treatment. According 
to radiological studies, CEUS shows a significant 
improvement in sensitivity and specificity over CT 
and MRI [10], and its diagnostic accuracy for the 
evaluation of malignant FLLs is higher than 95% [11].  
Furthermore, it is recognised as the most cost-efficient 
imaging solution for classifying an FLL as benign or 
malignant [5,10], since it is easy to perform, and uses 
portable and relatively low cost equipment that 
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Figure 1. Example of the brightness intensity changes over the duration of the three phases of a CEUS examination. The blue and the red curves 
describe the average intensity of the regions of the FLL and the parenchyma, respectively. The current example illustrates the behaviour of a lesion 
with hyper-enhancing behaviour during the arterial phase (intensity increase within FLL prior to parenchyma) and hypo-enhancing behaviour during 
the late phase (intensity decrease in the FLL prior to the parenchyma). Such behaviour is typical for a malignant FLL.
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allows its presence in every clinic and even at 
the bedside. Additionally, the philosophy of 
the use of CEUS is bound with the European 
campaign “EuroSafe Imaging” [12] to reduce 
the radiation burden on the population from 
medical imaging – particularly for child and 
young adult patients – and is consistent 
with the ‘ALARA’ (“As Low As Reasonably 
Achievable”) principle for radiation dosage [13].

A CEUS liver scan is divided into three 
different phases over time (Figure 1), whose 
durations vary mainly depending on the 
physiopathology of the patient’s liver and heart. 
Typically, the data acquired during such a scan 
comprise a video sequence covering the whole 
first (arterial) phase and part of the second 
(portal venous) phase, as well as at least one 
static image of the third (late) phase. Recording 
the brightness intensity changes for different 
tissues during a CEUS scan allows estimation of 
the perfusion dynamics of these tissues. These 
perfusion curves lead to the differentiation of 
the nature of the tissues [10]. Specifically, the 
difference of perfusion between an FLL and 
its surrounding parenchyma over time allows 
for the distinction between a benign and a 
malignant FLL due to their different dynamic 
behaviour (Figure 2).

Current Clinical Practice
The current methodology for evaluating 
the behaviour of FLLs is the offline manual 
assessment and interpretation of CEUS 
examination data. Although CEUS is such an 
effective technique, interpretation of its data 

is a highly time-consuming process, requires 
extensive input and a high-level of expertise 
from specially trained radiologists and still 
leads to subjective (operator-dependent) 
results, which are prone to misinterpretation 
and human error [10]. Currently, such 
assessments are performed through a series of 
tasks, namely, i) identification of a reference 
frame in the video sequence where the FLL is 
sufficiently represented and well-distinguished 
from the parenchyma, ii) manual annotation 
of the FLL boundaries in this reference frame, 
iii) observation of the temporal dynamics of 
the perfusion (i.e. dynamic behaviour) of the 
tissues, iv) classification of the FLL as benign or 
malignant, and the characterisation of its exact 
nature, e.g. Adenoma, Cyst, Haemangioma.

Proposed solutions
Several contributions have been made 
over recent years towards understanding, 
quantifying and automating the assessment 
of the dynamic behaviour of FLLs, especially 
when observed using CEUS. The fields of 
image feature extraction, image segmentation, 
motion estimation, statistical analysis and 
machine learning have been investigated 
to develop novel non-invasive automated 
computational algorithms, able to improve the 
current clinical practice, and support clinicians 
make their evaluations faster, more easily, 
more objectively and with greater confidence, 
whilst helping to improve the repeatability 
and reproducibility of the assessment of such 
CEUS examination data.

Firstly, we proposed a deterministic fully 
automatic method [14], for the first task of 
identifying the optimal reference frame, 
where an FLL is well-distinguished from the 
parenchyma and well-represented in the 
image plane (Figure 3). The method is based 
on the hypothesis that the optimal reference 
frame for initialising an FLL occurs when high 
contrast between the regions of the FLL and 
the parenchyma is obtained. The method 
assesses the root mean square contrast [15] 
of the brightness intensity values of local 
neighbourhoods within the ultrasonographic 
image (US mask), for each frame, and suggests 
as the reference frame, the one where this 
measure is maximised, hence have similar 
contrast to the frame suggested by radiologists.

Subsequently, we proposed a fast semi-
automatic solution for identifying the FLL 
boundaries in a reference frame of a CEUS 
recording, initialised only by the sole input of a 
single seed point [16,17]. An initial approximation 
of the FLL is estimated by an improved active 
ellipse model that uses rectangular force 
functions to iteratively contract and expand. 
A novel boundary refinement method is 
then applied to iteratively classify boundary 
pixels rapidly, according to a probabilistic 
model, which outperforms existing iterative 
approaches, such as the fastest Level Set 
method [18], in terms of both accuracy and 
computational efficiency.

Furthermore, the assessment of the 
haemodynamic status of an FLL, during of a 
CEUS recording, requires the compensation of 
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Figure 2. Schematic examples of the four major vascular signatures with their corresponding “signals”, for FLL classification. In the first two columns of graphs, the blue curves depict the temporal 
profile of the brightness intensity of the FLL, while the red curves show the corresponding profile for the parenchyma. In the second pair of columns, the FLL “signals” are depicted, which are 
derived by subtracting the red curve from the blue curve. The dashed line is used for the period between the end of the acquired video (solid curve) and the acquisition of the static image in the 
late phase (the final single dot). Finally the last two columns on the right depict the corresponding classifications and potential characterisations into different medical conditions, respectively.
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the relevant motion between the transducer 
and the patient to allow for the accurate 
quantification of the perfusion of the 
FLL and the parenchyma, leading to the 
classification of FLLs as benign or malignant. 
Reviewing the literature reveals approaches 
that use manual annotations of ROIs in all 
acquired frames [19-21], others that carefully 
selecting videos with minimal apparent 
motion [22,23], and others accounting for 
automated motion correction [24-26]. We 
proposed methods for accurate automated 
motion correction [27-30] and performed 
an extensive analysis of various direct [31] 
and feature-based [32] methods for motion 
compensation. Compact and Real-time 
Descriptors (CARD) [33] were found to be 
the optimal method for compensating for 
motion in CEUS recordings [34].

Finally, we proposed a deterministic fully 
automatic methodology for distinguishing 
between potentially malignant and benign 
cases, by holistically assessing the global 
spatial configuration of local variations 
of perfusion curves within the US mask 
[35]. The only input for this distinction is a 
video sequence entailing at least the entire 
duration of the arterial phase. Regions of 
potential malignancy within the US mask 
are also localised in [35], by exploiting the 
perfusion dynamics of different tissues. 
This is achieved by extracting a novel 
low-dimensional feature vector that 
encompasses information of a region’s 
dynamic behaviour during the provided 
video sequence and combines it with the 
region’s location information, to identify and 
group together neighbouring regions with 
almost identical dynamic behaviour through 
clustering. Providing a prompt response 
to the radiologist, by identifying areas of 

potential interest (e.g. malignancies) and 
characterising specific areas selected by the 
radiologist, is expected to further increase 
the confidence of the radiologists when 
making a diagnosis.

Potential clinical contributions
To summarise the effectiveness of the 
proposed algorithms in a meaningful way, 
the solutions proposed by our group [14,16,17, 
27-30,34,35] have all been quantitatively 
evaluated on real clinical data from a 
retrospective multi-centre study, leading 
to the potential of them being applied in 
the current diagnostic pathway of standard 
care. Specifically, the obtained results show 
comparable performance to those achieved 
through the manual process, but with more 
objectivity and fewer interactions, i.e. the 
proposed methods can be carried out faster 
and more easily.

Specifically, through the proposed 
fully automatic pipelines for both the 
initialisation of the FLL assessment [14, 16, 
17], the early diagnosis of patients with 
benign FLLs and the objective localisation 
of potential malignancies [35], an improved 
repeatability and reproducibility of 
the assessment of the examination is 
achieved, compared to the current manual 
pathway, implying greater confidence on 
the reliability of the diagnostic decision. 
Furthermore, lower healthcare costs [5] 
and reduced distress to the patients and 
their families [6], can be achieved through 
the deterministic fully automatic early 
diagnosis and discharge of patients with 
benign FLLs. Providing a prompt response to 
the radiologist, by automatically localising 
potential malignancies may increase the 
radiologist’s awareness of such regions 

within the US mask, that they might 
otherwise have missed, or even assist in 
the training of inexperienced radiologists. 
Monitoring, and quantification of, the 
dynamic behaviour of FLLs during CEUS 
video sequences can enable radiologists 
to further investigate specific parameters 
of groups of lesions. Finally, all of these 
proposed solutions help towards reducing 
the time required by radiologists to assess 
FLLs offline in CEUS data from several 
minutes to a few seconds, and reduce their 
effort accordingly.

Future directions
The issue of the FLL’s apparent motion 
across the 2D image plane, instead of 
within, is still an unsolved problem. The 
solution of this would allow for a more 
refined accurate quantification of the FLL’s 
perfusion, and could form the basis for 
characterising FLLs to their exact nature, 
e.g. Adenoma. Machine learning algorithms 
can be employed to model the behaviour 
of individual FLLs, either in the spatial or in 
the temporal domain, by assessing either 
the enrichment patterns of the FLL’s micro-
vasculature [8,10], or by parameterising the 
FLLs’ perfusion curves (Figure 4), respectively.

Clinical expertise provided from King’s 
College Hospital in London, UK, and 
Evgenidion Hospital in Athens, Greece, will 
assess the effectiveness and acceptability 
of the proposed methods from the 
perspective of their clinical value.

Conclusions
Offline assessment of CEUS examination 
data is essential for diagnosis, staging, 
treatment planning, and follow-up of 
FLLs. This article has discussed research 

Figure 3. Examples of FLLs. (A) and (B) illustrate the haemodynamic behaviour of a hypo- and a hyper-enhancing FLL, which are the behaviours of benign and potentially malignant FLLs, respec-
tively. The example frames show the behaviour observed in the whole liver from the time that the injected contrast medium reaches the liver (first frame) until the stabilisation of the intensi-
ty increase (last frame), including the reference frame (at time t), as chosen by the method proposed in [24]. Note that the appearance of the FLL is essentially the same in frames immediately 
around the reference frame (±1sec), but the FLL may be indistinguishable from the parenchyma at the beginning, or at the end, of this sequence.
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conducted on computer-aided solutions 
for the assessment, quantification and 
evaluation of FLLs in CEUS screening 
recordings, in an attempt to improve 
healthcare by bringing closer together the 
computational capability to medical experts 
and their anatomical knowledge.

Quantitative analysis of all results on real 
clinical data from a multi-centre study was 
used to evaluate the level of confidence of 

the decision of the proposed solutions and 
demonstrated the value of these methods 
in a diverse dataset acquired using the 
current standard care protocol.

The proposed methods have contributed 
to both expanding previous work and 
opening up new research directions towards 
the automation of image interpretation 
tasks routinely performed manually by 
radiologists in the clinical environment. 

The aim is to assist clinicians assess and 
evaluate FLLs faster, more easily and more 
objectively, whilst producing results less 
dependent on human initialisation and 
therefore increasing confidence in their 
diagnostic decisions. Application of the 
proposed methods in clinical practice 
may assist in the creation of standardised 
criteria for quantification in clinical imaging, 
avoiding operator-dependent results, and 
therefore aid in the widespread utilisation 
of CEUS, even in non-specialist centres and 
clinics, leading to minimal turnaround times, 
lower costs to healthcare services and less 
patient distress.
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Figure 4. Visualisation of the perfusion parameters typical-
ly used by radiologists to describe different aspects of a 
ROI’s perfusion and to determine its functional features. 
The ‘Peak Intensity’ (PI) is the highest intensity value of 
the perfusion curve. The ‘Time to Peak Intensity’ (TPI) 
denotes the duration from time zero (the start of the 
sequence) to the time when PI is reached. The ‘Regional 
Blood Flow’ (RBF) is estimated from the integral of the 
curve from time zero until TPI, whereas the ‘Regional 
Blood Volume’ (RBV) is estimated from the integral of the 
curve, from TPI until the complete wash-out. The ‘Mean 
Transit Time’ (MTT) is the interval from the time that the 
intensity first reaches 50% of the PI during its increase 
until it again reaches 50% of the PI during its decrease.
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C ancers of the head and neck can present 
in a complex variety of ways and pose a 
diagnostic dilemma for head and neck 
surgeons. This is all too widely evident as 

we still commonly see patients with quite advanced 
cancer presentations having relatively minor or non-
specific symptoms (Figures 1 and 2).

The increasing incidence of head and neck cancer 
year upon year is also concerning and public health 
measures to ensure early diagnosis and referral are ever 
more important. We currently rely upon opportunistic 
screening from dentists and GPs in primary care, as 
widespread screening is not feasible or practical.

The majority of cancers are Squamous Cell 
Carcinoma (SCC) but the head and neck region is not 
spared from other cancer types.

Whilst Head and Neck Cancers present predominantly 
in smokers and drinkers we are also seeing an 
unprecedented rise in cancers of the oropharynx which 
are thought to be related to Human Papilloma Virus 
(HPV) infection [1]. This worrying trend has skewed the 
incidence on a worldwide epidemiological scale and 
considerable research is being undertaken to understand 
this particular cancer presentation. Tobacco control 
measures must be exploited in the widest sense as it 
uses in ethnic communities e.g. chewing, shisha are 
equally high-risk behavior.

This review will examine the various presentations 
of head and neck cancer and will provide an 
overview of treatment regimes.

Oral Cancer
Oral cancer is more common than cervical cancer 
and is the 5th most common cancer affecting the 
UK population. Whilst common sites include the 

tongue, floor of mouth, buccal mucosa and jaw; 
that affecting the lip (for completeness) is usually 
attributed to sun exposure.

Patients present with ulcers, sore patches or 
white patches and routinely our outpatient clinics 
receive considerable ‘2 Week Wait’ referrals from 
dentists and GPs for assessment. Whilst increasingly 
this mode of direct referral is utilised the ‘yield’ is 
typically 6-13% in numerous audits undertaken. 

Unfortunately, T4 advanced stage primary oral 
cancers are commonly seen and these require 
aggressive management surgically in addition to 
radical clinical oncology treatment to effect cure. 
Less fortunately some have to be treated with 
palliative intent.

The management of oral cancer has to address 
a 3-Dimensional approach to the tumour with 
adequate surgical resection margins where possible. 
The neck usually has to be treated with a neck 
dissection for local disease control and access 
to major vessels for simultaneous reconstruction 
of the tissues usually with free tissue transfer. A 
neck dissection is a formal and systematic surgical 
procedure that aims to remove lymph nodes and 
preserve functioning nerves and blood vessels in 
the neck.

The effects upon the patient’s function with 
respect to speech, swallow and appearance have to 
be taken into account, as does their quality of life 
when approaching disease management.

With a Multi-Disciplinary Team management 
these factors along with patient comorbidities 
and performance status are discussed at length 
before proceeding along a radical treatment 
pathway.

Diagnosis and Management  
of Head and Neck Cancers: 
A Clinician’s Dilemma
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Figure 1. Advanced Tongue Cancer- its management will affect speech and 
swallowing.

Figure 2. Early Stage 1 Tongue SCC Red –White Patch with fixation.
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Maxillary Sinus and Jaw
The maxilla incorporates the maxillary and paranasal sinuses. In 
these vacuous spaces the growth of a carcinoma can continue with 
minimal symptoms. Common sinus related symptoms of congestion, 
postnasal discharge and facial pain can make diagnosis difficult and 
a high index of suspicion is necessary here. Occupational histories 
of working in dust and chemical filled environments and of course 
smoking are useful pointers.

Primary maxillary sino-nasal tumours can often be managed with 
endoscopic techniques whilst involvement of the facial bones will 
require wider resection.

When maxillary tumours grow, they can do so in all directions. 
Again, late presentation is common and often the involvement of 
the orbital structures; infra-orbital nerve, retro-maxillary musculature 
and jawbone are seen in one presentation. To provide treatment 
with curative intent here is demanding, disfiguring and can hold a 
reduced prognosis for stage of disease.

Where the tumour is localised and resectable with a maxillectomy, 
the region can be effectively rehabilitated with either free tissue 
transfer to reconstruct the jaw, palate and face or with a maxillofacial 
prosthesis. It is important to address the neck for such cancers, as 
there is increasing evidence of improved local disease control.

Oropharynx 
The oropharynx is that region composed of the base of tongue 
(posterior third), the tonsils, soft palate and posterior pharyngeal 
wall. This region is abundant with lymphoid tissue and the squamous 
epithelium lines all the tissues here. Again, it is the persistence of 
oropharyngeal symptoms, odynophagia, deep-seated earache and 
speech problems that should alert the clinician. 

Late presentation of cancer here is common as often the 
primary may be very small or occult and the metastatic neck node 
large. This presentation by its very nature with few sinister oral or 
pharyngeal symptoms has led to patients being falsely reassured. 
The comprehensive assessment of a neck mass can never be over 
emphasised in the authors opinion. A rapid referral to a neck lump 
clinic will ensure evaluation with nasendoscopy, blood tests and 
a fine needle cytology or biopsy (aided by ultrasound guidance). 
Further evaluation may require imaging, and examination under 
anaesthesia and biopsies of the suspected sites including the naso-
pharynx. 

The Unknown Primary Tumour
Sometimes we are reassured with a benign result of a branchial 
cyst of the neck. However, in any patient over 40 years of age 
this is a diagnosis that the clinician should still view with discord. 
Increasingly in my MDT discussions we have seen this benign looking 
clinical picture but further evaluation with a PET-CT scan has shown 
the malignant lymph node and a small oropharyngeal lesion not 
clinically visible.        

These small oropharyngeal tumours with extensive lymph node 
involvement in younger adults are becoming a typical presentation 
of HPV related disease.

Fortunately, there is increasing evidence that despite such 
advanced stage of disease at presentation, current treatment 
modalities using chemotherapy and intensity modulated 
radiotherapy (IMRT) are showing promising results. 

Increasingly, surgical advances utilising robotic aided techniques 
[2] have reported favorable outcomes also highlighting the effects of 
direct oncologic surgery and preservation of function of the tongue 
and pharynx.

Salivary gland malignancy
Whilst less common, salivary glands can be the focus for a primary 
malignancy [3] or due to their inherent association with lymphoid 
tissue be due to metastatic disease.

Primary salivary malignancy usually present with a lump in the 
affected gland and in advanced cases with symptoms of pain, 
salivary obstruction, fixity of the surrounding tissues and facial nerve 
weakness for parotid gland cancer.

Loss of sensation within the tongue can be associated with 
submandibular and sublingual gland tumours.

The spectrum of pathology can be divided into pathologically 
high or low-grade disease. Some benign pleomorphic adenomas 
can undergo malignant transformation and for this reason standard 
surgical excision is imperative for histological analysis.

The associated neck lymph nodes are increasingly being addressed 
for staging purposes and for the benefit of local control of disease.

Salivary gland tumours remain relatively radio-resistant and 
as such primary management continues to remain surgical 
intervention. 

Neck Disease
The neck has an abundance of lymph nodes and these are crucial 
for lymphatic drainage. Their arrangement in the neck usually 
allows predictable drainage to be followed from the primary 
tumour site. The involvement of a neck node with cancer 
immediately upstages the disease and has a dramatic effect upon 
cancer survival rates.

Surgical techniques have advanced to address the primary 
head and neck cancer whilst preserving function and allowing 
disease control. In addition any neck disease must be managed 
comprehensively and if necessary, radically, to effect disease 
control and cure (Figure 3).

Current function preserving neck dissection techniques aim to 
remove lymph glands whilst sparing key nerves, blood vessels and 
soft tissues to maximise function. Selective neck surgery is gaining 
vogue with the emergence of Sentinel Node Biopsy [4] (SNB) of 
the main identified lymph glands in patients with localised small T1 
–T2 disease. The results from SNB work do show promise.

HEAD & NECK CANCER

Figure 3. Total Glossectomy and Bilateral Neck Dissection Radical surgery for late stage disease.
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Other Head and Neck Cancers
In such a review the remit is quite broad. One 
cannot by any means be comprehensive.

Lymphoma does need mention, as it is 
a common and worrying disease affecting 
all age groups. Particularly presenting with 
florid lymph node persistence in young 
patients the diagnostic pathways invariable 
will involve a Head and Neck Surgeon. The 
key linkage within a Neck Lump Service 
with Haematologists and Pathologists 
is essential in-order to provide a rapid 
diagnosis.

Extra-nodal Lymphoma can present 
within any head and neck structure and is 
commonly seen within the maxilla.

The management of diagnosed 
Lymphoma is non surgical and usually with 
a better prognosis.

Chemo-Radiation
Advances in chemotherapy and targeted 
radiotherapy (IMRT) in combination 
have allowed a sea of change in the 
management of head and neck cancer. 

With targeted planning and 3-D 
radiotherapy fields the tumour volume 
and margin of treatment can be mapped 
accurately and key anatomical structures e.g. 
spinal cord can be omitted. The addition of 
adjuvant chemotherapy has seen a survival 
benefit for head and neck cancer patients.

Reconstruction 
The advances in Head and Neck 
reconstruction have aimed to not only 
reconstruct the hard and soft tissue 
defects but also to improve function and 
appearance. These advances are in imaging 
technology and planning with computer 
aided modeling (Figure 6).  

With a functional approach to cancer 
surgery we are able to replace facial bone 

structures, harmonise facial appearances and 
rehabilitate the region with titanium implant 
supported maxillofacial prosthetics.

Conclusion
This review highlights the complexity 
and specialist nature of head and neck 
cancer. The spectrum of disease is large 
and varied and the nature of presentation 
and symptomatology equally complex. 
Specialist training has dedicated the 
fields of Oral and Maxillo-Facial Surgery 
and ENT Surgery to overlap considerably. 
The development of close working 
relationships within surgical disciplines has 
allowed large numbers of patients to be 

managed together by dedicated specialists. 
Naturally we should expect that from 
such an evolution in cancer management, 
outcomes and survival would continue to 
improve.

For the future, the viral aetiology of 
head and neck cancer does need to gain 
support for potential immunisation. Whilst 
the evidence base strongly favours such 
measures for cervical cancer the positive 
knock-on effect for head and neck cancer 
prevention should be expected.

Currently cervical cancer immunisation 
programmes in the UK target females in 
their teenage years. Pressure to include 
males surely will surely increase for added 
benefit against HPV. 
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Figure 6. Use of Computer aided model for reconstruction 
of the jaw.

Figure 4. Micro-anastomoses of artery and vein for free flap reconstruction. Figure 5. Tongue reconstructed with free radial forearm.flap 
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R adiotherapy is one of the most 
economical methods of treating 
malignant diseases with a relatively 
high efficacy. In developed countries, 

radiotherapy is currently used in 50-60% 
of patients with malignant tumours and its 
contribution to comprehensive oncology care is 
increasing. 

Proton therapy is an advanced and highly precise 
method of radiotherapy, mainly due to the physical 
properties of protons themselves, as well as to the 
specific way proton doses can be distributed within 
tissues. This method results in high local control 
over tumours, less damage to surrounding healthy 
tissues, fewer complications and a good chance of 
rapid recovery following treatment.

How proton therapy works?
Proton therapy is based on the use of these 
positively charged particles being much heavier 
than electrons. Protons are accelerated in a 
cyclotron to a speed equal to approximately half 
the speed of light, which determines their energy 
up to ~230 MeV (mega-electron volts) and can 
damage tumours up to a depth of ~30 cm. The 
protons are then focused with a strong magnetic 
field into a very narrow beam (a “pencil beam”) 
and transferred with a high degree of accuracy 
using a 3D image of the malignant tumour. Energy 
is released during deceleration in the tumour 
tissue, with subsequent ionisation and damage to 
the DNA of the affected tissue. If the damage is 
sufficient, cells stop dividing and may soon die.  

The main benefit of the proton beam is the 
greatest part of its energy is transferred to the 
area of the so-called “Bragg peak”, i.e. directly to 
the tumour, where it has its maximum destructive 
effect. The beam of accelerated particles has 
a high energy level and can be very accurately 
targeted. Most of the energy is transferred solely 
to tumour tissue. In comparison with current 
irradiation procedures, it saves much of the 
healthy tissue in front of the tumour and it does 
little or no damage to healthy tissue behind it. 
Since the patient is irradiated in an isocentric 
system from all directions and the intensity of 
beams can be well modulated (IMPT), this method 
provides further reduction of adverse effects. 

These physical properties of the proton beam 
– low entry dose, maximal dose of energy at the 
required depth and a zero exit dose – enable 
extremely precise modulation of dose distribution 
inside the patient’s body and represent the main 
advantage of proton radiotherapy. This makes 
it possible to increase the dose directed at 
the tumour to a greater level than by common 
conventional techniques, and at the same time 
reduces the dose to surrounding tissues sensitive 
to the harmful effects of radiation. 

Proton therapy – less toxicity in 
paediatric oncology
Solid tumours in children make 1-1.5% of all 
cancer cases. In children, those are mainly 
CNS tumours. Other types of paediatric 
tumours are neuroblastoma, nephroblastoma, 
retinoblastoma and tumours of the connective 
tissue (rhabdomyosarcoma, Ewing sarcoma, 
osteosarcoma). Tumours typical of adults are very 
rare in children (<2%). Just as juvenila patients 
have distinct needs from adult patients, so the 
paediatric oncology also differs. There are specific 
limitations (such as age - over or under 3 years), 
but this group of patients is also more tolerant 
to higher treatment intensity (a child usually 
does not suffer from affiliated diseases and 
complications). A higher cure rate can be achieved 

Proton Therapy – The Right 
Radiotherapy for Paediatric 
Patients

Dr Barbora 
Ondrová, 
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This figure shows the depth distribution of energy for each type 
of ionizing radiation. While the photon curve has maximal loss of 
energy immediately under the skin and then continuous gradual loss 
(so that the healthy tissue in front of the tumour is irradiated with 
a much larger dose than the actual tumour), the proton depth curve 
shows that its energetic loss is small upon entry to the body, reaches 
its maximum at a specific depth, (the Bragg peak) where energy trans-
fer reaches its maximum (the target area of the tumour) and then 
decreases to zero. 
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in paediatric oncology compared with 
adults – 85% survival rate after 5 years. 

Do children with cancer 
require the same care as adult, 
and what does this mean to a 
radiation oncologist?
In many ways, caring for paediatric patients 
differs from caring for adults. It requires 
the extremely close cooperation of 
specialists from several fields (paediatric 
oncologist, anaesthesiologist, diagnostic 
specialist, clinical physicist and others). It 
is necessary to treat children in accordance 
with international protocols in paediatrics, 
which specify the target volumes, doses 
to treatment volumes as well as the 
doses to critical structures, timing of 
radiotherapy and much more. This may 
ease the decision-making and planning 
process, but puts greater requirements not 
only on the attending physicians, but on 
the entire team caring for the patient. It 

is also necessary to respect the specific 
claims given by, for instance, the unusual 
size of the patient. Unlike adult patients, it 
is sometimes necessary to irradiate larger 
volumes to ensure symmetry of future 
growth. The number of children irradiated 
with palliative intent is much lower than 
in adult patients. This is also the reason 
for assessing the possible impact on 
their well-being, i.e. not just acute, but 
also late toxicity. Thus, the goal is not 
only to irradiate the target volumes, but 
to minimise potential side effects (as in 
tumour therapy).

What can be achieved by using 
proton therapy in paediatric 
oncology? 
In most patients, the goal is to decrease 
the level of toxicity associated with 
radiotherapy. Despite the fact that 
patients could as easily undergo 
conventional radiotherapy, proton therapy 

offers lower risk of associated side effects 
with the same radiation dose and target 
volume. Reducing the doses to the heart, 
thyroid, liver or kidneys when irradiating 
in the craniospinal axis, the lower risk of 
serious neurocognitive deficit following 
irradiation of brain tumours, reducing 
damage to the mammary glands (and 
associated risk of developing breast 
tumours) when irradiating lymphoma of 
the mediastinum, are a few examples. 
The potential benefits for individual 
patients must be complex and in most 
cases impossible to evaluate in trying to 
find ideal criteria for  an irradiation plan, 
whether this concerns the volume or risk 
structures. In principle, it is impossible to 
expect reduction of the unwanted side 
effects in the target volume. For instance, 
after irradiation of the spinal cord at a 
given dose, the risk of growth disorders 
is the same whether proton or photon 
radiotherapy has been used.

FEATURE ARTICLE

Table comment: 
Most of our patients are children under 15 years of age with tumours of central nervous system. As radio-resistance of the brain tissue is growing with age, we expect the biggest possible 
benefits of proton therapy for this group of patients. Another big group is represented by head and neck and sarcoma patients (adversely located tumours).
Use of anaesthesia is completely individual and depends on several criteria. These are patient’s age and general wellbeing (frequently, we see a neurological deficit after surgery such as the 
posterior fossa syndrome), as well as individual personality and other factors. Last but not least, an important factor is also the position for irradiation (prone vs supine position), the use of 
fixation devices etc. In some patients, we were able to withdraw from applying anaesthesia after changing the position for irradiation.

Table 1

Gender Girls: 26 Boys: 20

Age (years) ≤5: 12 patients 6-10: 19 patients 11-15: 13 patients 16-18: 2 patients

Site treated CNS (including CSI) 30 Head and neck 4 Chest 5 Stomach 1 Eye 3 Other 3

Histology Meduloblastoma 9 Ependymoma 8 Rhabdomyosarcoma 5 Low-grade glioma 3

Ewing/PNET 3 Germinoma 3 Chordoma 3 Other 12

Fractions ≤10: 1 11-20: 4 21-30: 27 31-40: 14

Combined with photon 
radiation

Yes: 2 No: 44

Treatment intent Radical: 35 Palliative: 11

Was anaesthesia required 
at most treatment visits?

Yes: 13 No: 33

(CSI – irradiation of craniospinal axis)

Figure 1: Comparison of the dose distribution in case of progressing of paranasal sinus tumour (IMRT and IMPT). Saving of brain tissue is evident.

Brain tissue with 
zero unwanted 
dose
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Another important group are patients 
with tumours where irradiation cannot 
be applied by other technology. Typically, 
these are such complicated tumours 
that maintaining the doses on the vital 
structures would lead to lowering the dose 
on the target volume. An example can 
be retroperitoneal sarcoma or chordoma 
of the base of skull. This also concerns 
patients indicated for repeated irradiation, 
especially in situations when the dose 
to the critical organs was achieved by 
previous radiation and there is only a 
limited safe dose margin left.  Proton 
therapy can achieve better curability and 
while lower the toxicity in these patients.

Are there any limitations for 
proton therapy?
An implanted pacemaker is absolute 
contraindication to radiotherapy, but this 
most unusually in children. Another relative 
contraindication is the presence of any 
metal parts close to or inside the target 
volume, due to artefacts interfering with 
correct calculation of the dose distribution 
where individual evaluation in cooperation 
with a clinical physicist is required. 

Treatment of children in 
Prague
From April 2013 to December 2014, we 
have treated 46 children, with a mean age 
of 8 years when starting the treatment 
(range 2-18 years). Of them, 45 had finished  
treatment by the end of 2014 (see Table 1).

A combination with conventional 
(photon) radiotherapy was very rare in 
our sample of patients. This concerned 
only the patients who received proton 
therapy as a boost after the primary 
conventional radiotherapy (Ewing sarcoma 
with paraspinal location and advanced 
meduloepitelioma mediastina).

All 46 patients finished the treatment 
by the intended amount of irradiation. In 
one case, there was a quick progression 
of distant metastasis and general health 
deterioration, making it impossible to 
continue with radiotherapy. There was no 
case that needed to stop the treatment 
prematurely due to toxicity of radiation. 

If there was a lack of cooperation from 
the patient, the treatment was done in a 
complete anaesthesia. 

In the group of patients treated, we saw 
a very low acute toxicity of treatment 

(RTOG max. G2). The only exception 
was advanced head and neck tumours 
(extensive target volume) irradiated 
concomitantly with chemotherapy. 
But even here, the toxicity was not 
abnormal or unexpectedly high compared 
to the toxicity seen  in conventional 
radiotherapy. These patients (two male 
patients aged 4 and 12) suffered from 
skin reaction (moist desquamation), 
odynophagia, dysphagia, anorexia and 
loss of apetite. With the symptomatic 
treatment (analgetics, nutrition support, 
antibiotics ie) no need to interrupt 
radiochemotherapy occurred.

Conclusion
In the wider range of indication for 
proton therapy, paediatric patients are 
the primary target group worldwide. The 
Proton Therapy Center in Prague is active 
in international cooperation in this field. 
The center draws on the experience of 
other facilities that have been operating 
for longer and also shares its own know-
how and experience of the most advanced 
technology pencil-beam scanning.

FEATURE ARTICLE

First Heine H Hansen Award goes to Pieter E Postmus
The European Society for Medical Oncology (ESMO) 
and the International Association for the Study of 
Lung Cancer (IASLC) announced the first Heine H. 
Hansen (HHH) Award recipient as Pieter Postmus. 
The award was presented at the European Lung 
Cancer Conference (ELCC) in April 2015, in Geneva, 
Switzerland.

The HHH Award is launched this year to recognise 
the lifetime contribution of Prof Heine H Hansen 
to lung cancer research and education globally. 
Prof Hansen was a president of ESMO, a founder 
of IASLC and a mentor to many in the field of lung 
cancer. The HHH Award will be presented annually 
by representatives of both organisations at ELCC, 
where the awardee will give a keynote lecture.

Prof Tony Mok, IASLC President said: “Prof Hansen was a pioneer. 
Not only was he a visionary in new drug development for lung 
cancer, Prof Hansen recognised the importance of international 
collaboration in the fight against this dreadful disease. For such 
he founded the IASLC over 40 years ago. With his vision and 
continuous support the organisation has grown to become the 
largest international group that promotes prevention and treatment 
of lung cancer.”

The HHH Award acknowledges a lung cancer investigator who 
has made a special contribution to lung cancer research and 
education on an international basis. Prof Postmus is a member of 
the ESMO Faculty for Lung and other Thoracic Tumours. He was a 
board member of IASLC from 2003 to 2011 and president of the 

World Conference on Lung Cancer in Amsterdam 
in 2011. Prof Postmus started the lung cancer 
research and lung transplant programmes in the 
Netherlands while working in the Department of 
Pulmonary Diseases at the University Hospital of 
Groningen during 1982 to 1992.

Prof Postmus moved to Amsterdam in 1992 
to become head of department and professor of 
pulmonary diseases at the VU medisch centrum 
(VUmc). There he developed research programmes 
in pulmonary circulation, pneumothorax 
and thoracic oncology. His research in 
thoracic oncology focused on early detection, 
endobronchial therapy, staging procedures, 
testing and introducing new drugs and new 

combinations, methods to communicate and inform patients and 
relatives. He retired from VUmc in 2014 and is currently chair of 
thoracic oncology at Clatterbridge Cancer Center, Liverpool Heart & 
Chest Hospital, University of Liverpool, UK.

Commenting on the significance of receiving the award, Prof 
Postmus said: “To receive an award connected to one of the 
colleagues in the area of thoracic oncology is a great honour. I 
admired Heine Hansen as a great clinical scientist and he was for 
me a role model. I have still very good memories of my first visit to 
his department in Copenhagen in 1979, and was impressed by the 
very structured way clinical work was translated into science. During 
more than 30 years I met Heine at many meetings, frequently 
resulting in new ideas for collaboration and clinical research.”
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When the oncology depart-
ments at Heartlands, Good 
Hope and Solihull hospitals 

decided it was time to review their 
complex planning systems, little 
could executives have anticipated 
the improvements that lay ahead. 
Here, Denise Williamson, managing 
director at BookWise Solutions Ltd 
(pictured), explains how the software 
installed in the Oncology Day Units 
at the clinics in the Heart of England 
NHS Trust revolutionised facility 
booking practices, benefiting both 
staff and patients.

The previous paper-based scheduling system at the 
Heartlands, Good Hope and Solihull hospitals was 
very hard to manage, lacked transparency and required 
heavy user input. When a treatment was cancelled, 
inputting the change and making the relevant col-
leagues and patients aware of the cancellation could 
be painstakingly slow and laborious. Delays in making 
a cancellation often led to the wastage of expensive 
chemotherapy drugs, impacting on the patient experi-
ence and often resulted in difficulty rebooking facilities.

The working practices within Oncol-
ogy across the three sites weren’t 
streamlined, leading to unnecessary 
delays and staff feeling under 
pressure. Resources clearly could 
have been better used in improving 
services for patients.  

Following the introduction of 
user-friendly BookWise software, the 
units started to make rapid improve-
ments. Greater transparency meant 
that facility bookings were easier to 
secure and plan, enabling the stream-

lining of the patient journey. The reduction in waiting 
times between arrival and treatment was significant and 
made for a smoother experience for patients. 

Software from BookWise has made the appointment 
process more efficient. The new booking system instantly 
recognises the stage in the care pathway of each patient, 
automatically recommending dates for the next phase of 
treatment and ensuring the appropriate equipment, staff 
and resources accompany each chemotherapy booking. 
The Oncology software has also helped in the reduction 
of drug wastage as staff can be made aware of cancella-
tions before courses of treatment are prepared.

Oncology staff are happier too. Better scheduling 
has freed up more of the nurses’ time, resulting in 
less pressure on individual workers and a calmer 
atmosphere, which has been noted by patients, who are 
feeling the benefit too.

Julie Bliss, lead chemotherapy and acute oncology 
nurse at Heartlands and Good Hope hospitals, said: 

“I’m delighted to say that our working practices have 
improved considerably after switching to the new sys-
tem. Everything’s much easier to control now. Planning 
clinics is much more transparent and quicker than be-
fore, and morale has rocketed as a result. The pressure 
created by uncertainty and lack of co-ordination has 
been lifted from the staff’s shoulders.

“BookWise has delivered positive change. It is simple 
to use and when called upon, the company’s support 
staff have been excellent. Ultimately, the new software 
system is saving us time and money and helping create 
a smoother care pathway for our patients.”

For more information please contact  
us on 0800 052 0004 or  
email enquiries@bookwisesolutions.com  
or visit: www.bookwisesolutions.com
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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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Mr Richard Novell is Assistant Co-Editor – Gastrointestinal Section, and is a 
Consultant Colorectal Surgeon at the Royal Free Hospital. He was a member of the Court 
of Examiners of the Royal College of Surgeons for eight years and has been an advisor to 
NICE, NCEPOD and CORESS, the Confidential Reporting System in Surgery.  

Dr Miriam Dwek is Assistant Co-Editor – Breast Cancer, she is a Senior Lecturer 
in Biochemistry at the Department of Molecular and Applied Biosciences, School of Life 
Sciences, University of Westminster in London.

Farrokh Pakzad is Assistant Editor – Skin Cancer, and is currently Consultant 
Oncoplastic Breast and Melanoma Surgeon at Royal Surrey County Hospital. His main 
areas of specialist interest are in the management of breast disease, oncoplastic and 
reconstructive breast surgery and the management of skin cancers, in particular, melanoma. 
Farrokh completed his higher surgical training in London, during which he was selected 
onto the highly competitive National Oncoplastic Fellowship program. 

Dr Constantino Carlos Reyes-Aldasoro is Assistant Editor – Image Analysis. He 
is a Lecturer in Biomedical Image Analysis at the School of Engineering and Mathematical 
Sciences, City University London. He has developed a unique portfolio of interdisciplinary 
skills that span from the acquisition of microscopical images to the analysis of biomedical 
datasets such as magnetic resonance, computed tomography and microscopy to 
advanced computer programming and website development.

Mriganka De is Assistant Editor – Head & Neck Oncology. Mr De is a Consultant 
ENT/Head and Neck surgeon at Royal Derby Hospital, Derby. His interest is head and 
neck cancer with particular focus on management of early laryngeal cancers.

International Liaison Committee

Mikhail Yu Reutovich, Abdominal Oncology Department, NN Alexandrov National 
Cancer Center of Belarus, Minsk, Belarus.

Alan Cooper is Assistant Co-Editor – Urology, and is Lead Scientist with the urology 
research group in Southampton University Hospitals and senior lecturer (albeit with 
virtually no lecturing burden) in the Department of Biomedical Sciences at Portsmouth 
University.

Meet the Editorial Team

Prof Mohammed RS Keshtgar BSc, FRCSI, FRCS (Gen), PhD is Assistant Co-Editor 
– Breast Cancer, and is a Professor of Cancer Surgery and Surgical Oncology, Royal Free 
London Foundation Trust. His main area of interest is minimally invasive approaches in 
diagnosis and treatment of breast cancer.  His research interest is in sentinel node biopsy, 
intra-operative radiotherapy, quantum dot nanotechnology in breast cancer. 

Professor Geoffrey J Pilkington is Assistant Editor Neuro-Oncology, is a 
Professor of Cellular and Molecular Neuro-oncology at the Institute of Biomedical and 
Biomolecular Sciences, Portsmouth. His research focuses on the development of models 
for the study of intrinsic brain tumours, elucidation of their metabolism and mechanisms 
underlying diffuse local invasive behaviour.
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EVENTS DIARY

2015

May
Trainee in Difficulty 
6 May 2015; London, UK 
W: www.rcr.ac.uk/radiologyevents  
E: conf@rcr.ac.uk

Acute Cancer Care 
7, 14, 21, 28 May, 4 June & 23 July 2015; 
London UK 
W: www.royalmarsden.nhs.uk/school  
T: +44 (0) 20 7808 2900  
E: school@rmh.nhs.uk

Practical Image Guided 
Gynaecological Brachytherapy 
7 May 2015; Manchester, UK 
W: www.christie.nhs.uk/
school-of-oncology/ 
education-events 
T: +44 (0)161 446 3773 or  
E: education.events@christie.nhs.uk

IMPAKT Breast Cancer Conference 
7-9 May 2015; Brussels, Belgium 
W: esmo.org

Annual trainee oncologists meeting 
9-10 May 2015; Glasgow, UK 
W: www.rcr.ac.uk/oncologyevents  
E: conf@rcr.ac.uk

All Ireland Cancer Consortium 
Conference 
10-13 May 2015; Belfast, UK 
W: www.qub.ac.uk/ 
research-centres/centreforCancer 
ResearchCellBiology/Opportunities/
Events/AICC2015/

Trainee in Difficulty 
11 May 2015; Edinburgh, UK 
W: www.rcr.ac.uk/radiologyevents  
E: conf@rcr.ac.uk

NEW 
Nutrition and Survivorship: 
Nutritional Issues following Cancer 
Treatment 
12 May 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/
studydays

The 2015 Controlling Cancer Summit  
12-14 May 2015; London, UK 
W: www.regonline.co.uk/cancer2015

Chemotherapy in Cancer Care  
13, 14, 15 May, 1 & 2 June 2015;  
London UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0)20 7808 2900  
E: school@rmh.nhs.uk

Global Health Day 
20 May 2015; London, UK 
W: www.rcr.ac.uk/radiologyevents  
E: conf@rcr.ac.uk

Second National Oncology Update 
for Palliative Care Physicians  
22-25 May 2015; Preston, UK 
W: www.ehospice.com/uk/Events

Orthognathic Surgery: Principles, 
Planning and Practice 
28-29 May 2015; London, UK 
W: www.aesculap-academia.co.uk

June
Training the Trainer 
2-3 June 2015; Birmingham, UK 
W: www.rcr.ac.uk/radiologyevents  
E: conf@rcr.ac.uk

NEW 
Challenges and Opportunities in 
Non-Medical Prescribing 
4 June 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/
studydays

8th UK Radiation Oncology 
Conference (UKRO) 
8-10 June 2015; Coventry, UK 
W: www.ukro.org.uk/

Supervisor skills workshop 
11 June 2015; Manchester, UK 
W: www.rcr.ac.uk/oncologyevents  
E: conf@rcr.ac.uk

BACR Cancer Evolution and Tumour 
Heterogeneity 
11 June 2015; London, UK 
E: bacr@leeds.ac.uk

NEW 
Cancer Markers & Liquid Biopsies 
Conference 
11-12 June 2015; San Diego, CA 
W: www.gtcbio.com/conferences/
cancer-markers-liquid- 
biopsies-overview

2nd London International Thyroid 
Forum  
12-13 June 2015; London, UK 
Samantha Womack  
E: samantha.womack@aesculap 
-academy.com  
T: +44 (0)114 225 9035

NEW 
The Thyroid Cancer Conference 
15 June 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/ 
conferences

Palliative Care and Symptom 
Management 
15, 16, 17, 25 & 26 June 2015;  
London UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0)20 7808 2900  
E: school@rmh.nhs.uk

Chemotherapy in Cancer Care 
17, 18, 19 June, 2 & 3 July 2015;  
London UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0)20 7808 2900  
E: school@rmh.nhs.uk

Quality improvement and audit: 
improving outcomes 
17 June 2015; London, UK 
W: www.rcr.ac.uk/oncologyevents  
E: conf@rcr.ac.uk

Lung cancer meeting 
22 June 2015; Manchester, UK 
W: www.rcr.ac.uk/oncologyevents  
E: conf@rcr.ac.uk

Breast Cancer Care  
22-26 June 2015; London UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0) 20 7808 2900  
E: school@rmh.nhs.uk

Enhancing Care of the Dying 
(Blended Learning) 
22 June - 10 July 2015; London, UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0) 20 7808 2900  
E: school@rmh.nhs.uk

MASCC / International Symposium 
on Supportive Care in Cancer 2015 
25-27 June 2015;  
Copenhagen, Denmark 
W: http://mascc2015.kenes.com/

NEW 
Anaesthetists – TCI and BIS 
Practicum 
26 June 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/ 
conferences

NEW 
Children’s and Young People’s 
Oncology: Psychological and 
Neuropsychological Study Day 
29 June 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/
studydays

Haemato-Oncology Care 
29 June-3 July 2015; London, UK 
W: www.royalmarsden.nhs.uk/
school  
T: +44 (0)20 7808 2900  
E: school@rmh.nhs.uk

July
NEW 
Targeted Treatments for 
Haematological Cancers 
1 July 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/
studydays

BNOS 2015 
1-3 July 2015; Nottingham, UK 
W: www.bnos.org.uk

17th ESMO World Congress on 
Gastrointestinal Cancer 
1-4 July 2015; Barcelona, Spain 
W: esmo.org

NEW 
Tracheostomy Care – Everything 
you need to know 
7 July 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/
studydays

NEW 
Soft Tissue Sarcomas – a Clinical 
Update 
8 July 2015; London, UK 
E: conferenceteam@rmh.nhs.uk 
T: +44 (0)20 7808 2921 
W: www.royalmarsden.nhs.uk/ 
conferences

15th British Academic Conference in 
Otolaryngology 
8-10 July 2015; Liverpool, UK 
E: info@baco2015.org  
W: www.baco2015.org/

International Conference on Cancer 
Nursing (ICCN) 2015 
8-11 July 3015; Vancouver, BC, Canada 
W: WWW.ISNCC.ORG

5th World Congress of the 
International Academy of Oral 
Oncology 
8-11 July 2015; Sao Paula, Brazil 
W: www.iaoo2015.com

British Gynaecological Society 
9-10 July 2015; Gateshead, UK 
W: http://bgcs.org.uk/

NEW 
The Fourth Radiotherapy in 
Haemato-Oncology Conference 
14 July 2015; London, UK 
E: conferenceteam@rmh.nhs.uk  
T: +44 (0)20 7808 2921  
W: www.royalmarsden.nhs.uk/ 
conferences

ESMO-ESO Course on Medical 
Oncology for Medical Students 
16-21 July 2015; Valencia, Spain 
W: esmo.org

World Congress on Larynx Cancer 
2015 
26-30 July 2015;  
Cairns, Queensland, Australia 
E: wclc2015@surgeons.org  
W: www.wclc2015.org 

August
ESMO Academy  
28-30 August 2015; Oxford, UK 
W: www.esmo.org/Conferences/
ESMO-Academy-2015  
T: +41 (0)91 973 19 00

September
ICCN 2016 
4-8 September 2016; Hong Kong 
W: WWW.ISNCC.ORG

To have your event listed in the Oncology News diary, E: patricia@oncologynews.biz by June 5th 2015.
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The Royal Marsden Study Day Programme 2015 - 2016
Please visit: www.royalmarsden.nhs.uk/studydays

The Royal Marsden Conference Programme 2015 – 2016
Please visit: www.royalmarsden.nhs.uk/conferences

12 May Nutrition and Survivorship: Nutritional Issues following Cancer Treatment ............................................................................... ID: 477

04 Jun Challenges and Opportunities in Non-Medical Prescribing .................................................................................................................. ID: 479

29 Jun Children’s and Young People’s Oncology: Psychological and Neuropsychological Study Day .............................................. ID: 481

01 Jul Targeted Treatments for Haematological Cancers ................................................................................................................................. ID: 480

07 Jul Tracheostomy Care – Everything you need to know .............................................................................................................................. ID: 482

07 Sep Managing Oral Complications in the Cancer and Palliative Care Setting ....................................................................................... ID: 496

14 Sep Paediatric Oncology Solid Tumours Study Day ......................................................................................................................................... ID: 528

28 Sep Targeted Treatment for Cancers of the Digestive System: A Bird’s Eye View .............................................................................. ID: 484

06 Oct Introduction to Paediatric Cytotoxic Medication Study Day............................................................................................................... ID: 485

10 Oct The Royal Brompton Chest Radiography Study Day ............................................................................................................................... ID: 486

14 Oct The Royal Marsden Palliative Care Update ................................................................................................................................................. ID: 487

19 Oct The Royal Marsden Hospital Manual Clinical Nursing Procedure: Student Nurse Study Day ............................................... ID: 541 

30 Oct Master Class: Working with the Sexual Consequences of Cancer and Its Treatment – An Integrated Model of Care ...... ID: 432

04 Nov The Royal Marsden Gynaecological Cancer Study Day .......................................................................................................................... ID: 488

23 Nov Managing Issues in Haematological Disorders in Adults ....................................................................................................................... ID: 489

01 Dec Molecular Mechanisms of Targeted Cancer Treatment ........................................................................................................................ ID: 490

08 Dec Nutrition and Survivorship: Nutritional issues following Cancer Treatment ............................................................................... ID: 478

2016 

18 Jan The Royal Marsden Head and Neck Cancer Study Day .......................................................................................................................... ID: 491

25-29 Jan The Use of Essential Oils Series ........................................................................................................................................................... ID: 471 - 474

02 Feb Targeted Treatments for Malignant Melanoma ........................................................................................................................................ ID: 497

08 Feb The Royal Marsden Radiotherapy Study Day ............................................................................................................................................. ID: 498

07 Mar National Oncoplastic Breast Cancer Surgery Study Day ....................................................................................................................... ID: 499

14 Mar The Royal Marsden Cancer Research Study Day ...................................................................................................................................... ID: 483

For further information please email: conferencecentre@rmh.nhs.uk 
Tel: 020 7808 2921, Fax: 020 7808 2334

15 Jun The Thyroid Cancer Conference ...................................................................................................................................................................... ID: 463

26 Jun Anaesthetists - TCI and BIS Practicum .......................................................................................................................................................... ID: 494

08 Jul Soft Tissue Sarcomas – a Clinical Update .................................................................................................................................................... ID: 503

14 July The Fourth Radiotherapy in Haemato-Oncology Conference ............................................................................................................. ID: 504

02 Oct The Eighth Annual Royal Marsden Breast Cancer Meeting: Hot Topics in Breast Cancer ........................................................ ID: 506

09 Oct The Royal Marsden Kidney and Prostate Cancer Conference .............................................................................................................. ID: 507

06 Nov The Eighth Royal Marsden Pain and Opioid Conference ........................................................................................................................ ID: 509

13 Nov The Seventh Annual Royal Marsden Head and Neck Conference: Skin Cancer of the Head and Neck ............................... ID: 510

20 Nov The Fourth Royal Marsden Lung Cancer Symposium .............................................................................................................................. ID: 511

2016 

17 Mar Molecular Pathology: Current Topics Symposium ................................................................................................................................... ID: 542

15 April Pain Study Day: Persistent Pain Following Breast Cancer ..................................................................................................................... ID: 532
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Join us at the 2015 NCRI Cancer Conference
The largest cancer research meeting in the UK

Register by 31 July 
for earlybird rates

· Be part of the largest cancer 
research meeting in the UK

· Discover, share and collaborate with 
colleagues from across the globe

· Be inspired by over 120 speakers 
across 50 sessions

Submit your abstract
online by 5 June 2015

· Showcase your research and 
receive feedback from your peers

· Ensure your work is accessible to the 
UK and international research 
community

· Win prizes and awards for the 
best submissions

2015 1–4 November 2015
BT Convention Centre 
Liverpool, UK

conference.ncri.org.uk
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Building on the success of last year’s event the 2015 Annual Scientifi c 
Meeting’s oncology lecture stream is entitled Prostate cancer update. 

The College is delighted to announce that Professor Michael McKay 
from The North Coast Cancer Institute in New South Wales will be 
delivering a keynote lecture on spinal cord compression as part of 
Tuesday’s lecture stream.

The day will cover numerous topics including: stereotactic body and 
pelvic nodal radiotherapy; treatment of hormone naïve metastatic 
disease, molecular characterisation, immunotherapy, advances in 
imaging, how to optimise screening and early detection and a debate 
on radical prostatectomy.

The Annual Scientifi c Meeting will feature an industry exhibition, 
the College AGM and an evening drinks reception which is an ideal 
opportunity for attendees to network with colleagues from around the 
world.

Delegates can keep up to date with the programme and access 
learning points and references through the newly designed 
conference app: www.rcrasm.com

Attendance at the meeting will earn delegates 5 RCR CPD credits.

Early bird registration fees are available until Friday 29 May 2015.

For details of the programme, venue, and accommodation and to 
book a place, please visit:  

www.rcr.ac.uk/asm

ANNUAL SCIENTIFIC 
MEETING 2015
Tuesday 8 September 2015, The Barbican, London

5th Trends in Head and Neck Oncology

5-7 November 2015
Lisbon Marriott Hotel, Lisbon, Portugal

THNO

CONGRESS & EXHIBITION ORGANISERS
P.O. Box 440 - 5201 AK ’s-Hertogenbosch - The Netherlands
Tel. +31 (0)73 690 14 15 - info@congresscare.com - www.congresscare.com 

www.THNO2015.org

SYMPOSIUM
2015

NOVEL TARGETS, INNOVATIVE AGENTS, 
ADVANCED TECHNOLOGIES:  
A WINNING STRATEGY?

With renowned participation of:

James Doroshow, John Mendelsohn,
Andrea Califano, Antoine Yver, Waun Ki Hong,
Jean-Charles Soria, Razelle Kurzrock, James Allison, 
Ton Schumacher, Ralph Weichselbaum, 
Alexander Eggermont and many others

JUNE 29-30, 2015 PARIS, FRANCE
www.winsymposium.org

DON’T MISS AN EXCEPTIONAL SCIENTIFIC EVENT

PICK UP YOUR COPY OF 
ONCOLOGY NEWS AT:

WIN Symposium 
in Paris, June 2015

EAS 2015 
in Florence, June 2015

MASCC / ISOO 
in Copenhagen, June 2015

ISNCC 
in Vancouver, July 2015

Contact Patricia for further information:
T: +44 (0)288 289 7023
Patricia@oncologynews.biz
www.oncologynews.biz

http://is.gd/oncologyfacebook
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Varian Medical Systems announced in 
March that it has been selected to equip 
and service two new national proton 
therapy centers in England with the Varian 
ProBeam® proton therapy system. Under a 
public tender, Varian was selected as the 
preferred supplier to provide equipment 
and service to operate two three-room 
centers to be constructed in London and 
Manchester in a contract valued at up to 
£80 million. Varian expects to conclude 
and sign the contract and book the 
equipment portion of the order in the 
summer.

Equipment installation is expected to 
take place from August 2017, with patient treatments expected to begin 
from 2018. The UK’s two national proton therapy centers will be located 
at UCLH (University College London Hospitals NHS Foundation Trust) in 

London and The Christie NHS Foundation 
Trust in Manchester. 

“Varian is proud to have been selected 
as the preferred equipment supplier for the 
proton therapy centers at UCLH and The 
Christie,” said Dow Wilson, Varian’s chief 
executive offi cer. “As the leading supplier 
of radiotherapy equipment and software 
to the National Health Service we will be 
able to leverage our existing UK-based 
engineering and logistics infrastructure to 
deliver industry leading technology while 
meeting the NHS requirements for value 
for money.” 

For further information contact: Neil Madle, Varian Medical Systems, 
T: +44 7786 526068, E: neil.madle@varian.com 
W: www.varian.com

Latest developments on products and services from the industry. To have your news included contact 
Patricia McDonnell at Oncology News on T/F: +44 (0)288 289 7023, E: patricia@oncologynews.biz

NEWS UPDATE

Provectus Biopharmaceuticals 
awarded PH-10 Patent by US 
Patent and Trademark Offi ce 

Varian Medical Systems selected to equip two national proton therapy centers in 
England 

Provectus Biopharmaceuticals, Inc. have announced 
that it received US Patent No. 8,974,363 from the 
United States Patent and Trademark Offi ce (USPTO). 
The new patent, entitled “Topical medicaments and 
methods for photodynamic treatment of disease,” 
provides detailed protection of the Company’s 
investigational dermatological drug PH-10. 

Dr Craig Dees, PhD, CEO of Provectus, said, “This is 
our 29th patent awarded in the United States, and it 
protects our PH-10 preparation of rose bengal in the 
treatment of a number of diseases, especially those 
affecting the skin but not limited to them. It also 
covers the use of PH-10 against diseases of the mouth 
and digestive tract, the urinary tract and reproductive 
system, the respiratory tract and all organs related 
to those. In addition, it protects the use of PH-10 in 
treating tissue surfaces exposed during surgery and 
tissue affected by microbial and parasitic infection. 
Delivery of PH-10 in liquid, semi-solid and aerosol 
forms are covered.” He added, “We believe that 
PH-10 may have multiple medical uses. Much as our 
investigational agent PV-10 appears promising for 
melanoma, liver cancer, breast cancer and so on, 
PH-10 may prove itself useful in treating many different 
types of tissue disease, disorder and damage. Provectus 
is engaged in several research projects at differing 
stages of development to determine just how broad its 
applications may be.” 

For further information visit:  www.pvct.com 
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Provectus Biopharmaceuticals opens 
patient enrollment; begins Phase 3 
comparative clinical trial of PV-10 for 
melanoma 

Provectus Biopharmaceuticals, Inc. 
enters phase 3 and has opened 
enrollment of patients for its phase 
3 international FDA comparative 
clinical trial of PV-10 for melanoma. 
The Company is seeking 225 
patients and enrollment has begun 
at St. Luke’s University Hospital and 
Health Network, Bethlehem, PA, the 
fi rst study site to be opened, with 
additional sites to be added in the 
coming weeks and months. 

The study is an international 
multicenter, open-label, randomised 
controlled trial (RCT) of single-agent 
intralesional PV-10 versus systemic 
chemotherapy with dacarbazine 
(DTIC) or temozolomide (TMZ) 
to assess treatment of locally 
advanced cutaneous melanoma 
in patients who are BRAF V600 
wild-type and have failed or are 
not otherwise candidates for 
ipilimumab or another immune 
checkpoint inhibitor. Subjects in 

the comparator arm will receive the 
Investigator’s choice of dacarbazine 
or temozolomide as determined 
by Investigator preference and/
or local availability of the agent. 
Effectiveness will be assessed by 
comparison of progression-free 
survival (PFS) between all intent-
to-treat (ITT) subjects in the two 
study treatment arms. The Primary 
Outcome Measure is progression-
free survival (PFS) to be assessed 
every 12 weeks up to 18 months. 

The Secondary Outcome 
Measures include complete response 
rate (CRR) and its duration (to be 
assessed every 12 weeks up to 18 
months); and Overall survival (OS) 
to be assessed every 12 weeks up to 
18 months. 

For a complete history of Provectus’ 
research into PV-10 as a treatment 
for melanoma, visit https://www.
pvct.com/pv10melanoma.html 
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NEWS UPDATE

Lifting the Lid on bowel cancer Most people are very surprised 
to hear how common bowel 
cancer is as it is talked about 
much less than other common 
cancers, mainly due to the 
embarrassment many of us feel 
when talking about anything to 
do with bums and poo. Due to 
this there is far less awareness 
of the symptoms of the disease. 
People don’t know what to look 
out for so don’t get symptoms 
checked out until much later 
than they should do. 

That’s why the charity Beating 
Bowel Cancer continues to 
dedicate itself to raising awareness 
of the condition, and this April as 
part of Bowel Cancer Awareness 
month they urged people to lift 
the lid on their toilet habits. 

The charity’s Lift the Lid 
campaign asked everyone to 
have as many conversations as 
possible about bowel cancer 
with family, friends, work mates 
and neighbours in order to help 
raise awareness and get people 
comfortable talking about bowel 
cancer and its symptoms. 

April may be over but it’s 
never too late to help the lift the 
lid on the disease; whether it’s 
over the phone, by text message, 
by email, through social media 
or simply having a chat face to 
face,  every conversation counts.

For more information about 
bowel cancer, visit Beating 
Bowel Cancer’s website at 
www.beatingbowelcancer.org

Further information from: Ivor Smith, ScheBo • Biotech UK Ltd, PO Box 6359, Basingstoke, RG22 4WE
Tel: 01256 477259    Fax: 01256 327889    E-mail: i.smith@schebo.co.uk     www.schebo.co.uk

®

Bringing sensitivity to bowel cancer screening

®

®
•

•
“In conclusion, faecal M2-PK, either as an ELISA or as a lateral rapid flow test, is a 

cost-effective and easy-to-perform routine test.” Tonus, C. et al. World J Gastroenterology, 2012. 

M2-pyruvate kinase has a key role in controlling tumour glucose metabolism

Elekta supports the first Paperless Radiotherapy Interest Group (p-RIG) Conference

“On Saturday the 18th April, Stu MCGrail, Wozzee 
Neelake and David Birchmore, hosted the First P-RIG 
Conference in Birmingham. The event was attended 
by 80 delegates from across the country who share a 
vision of paperless radiotherapy and how to achieve 
this. If you are interested search P-RIG on Google 
groups”, claim the founders.

Addenbrooke’s U. H. had three speakers at the 
conference and “the customisable ability of MOSAIQ 
has allowed us to mould the system around our 
pathways, enabling us to embed a process of paperless 
working. Whilst providing a safe and efficient 
environment to manage our patients, their care and 
their treatment”, testifies Kevin Skilton.

Also present was U. H. Coventry and Warwickshire, 
represented by Bill Kelly who described the multi 
department paperless working; “MOSAIQ has the tools 
and flexibility to adapt to your workflow and allow you 
to create the system to meet your needs. This allows 
safe and consistent patient management at any stage 
in the treatment process”.

Leeds T. H. representatives showed how to improve 
the workflows to the MOSAIQ users.

For further information email:  
andre.silveira@elekta.com

From left to right,  
Melanie Bryan (Leeds T. H.), 
Clare Sinstead and Becky Cole 
(Nottingham U. H.) and  
Mathew Beasley (Leeds T. H.).

From left to right,  
Kevin Skilton (Addenbrooke’s 
H.) Bill Kelly (UHCW),  
Stuart Archer (Addenbrooke’s 
H.), Wozzee Neelake 
(p-RIG), Hannah Chantler 
(Addenbrookes H.),  
Andre Silveira (Elekta) and 
Stuart McGrail (p-RIG).
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NEWS UPDATE

Varian Medical Systems is expanding in North Africa 
with the creation of a strategic operating entity in 
Algeria. Varian Medical Systems Algeria SPA is the 
result of a joint venture with Cialfarm S.A.R.L., a 
local healthcare specialist.  

“This move represents the next step in our 
commitment both to the Algerian cancer program 
and the wider business community,” said Burt 
Lang, Varian’s managing director in Africa. “Cancer 
is growing rapidly in Africa and has become 
one of the continent’s top healthcare concerns. 
Radiotherapy plays a vital and cost effective role in 
treating cancer and we are committed to making 
it available to more patients across the continent.”

Varian Medical Systems Algeria represents a 
signifi cant investment in new offi ces, a training 

and education center, a parts depot and a service 
center. “This partnership will focus on enhancing 
access to care and patient outcomes, providing 
clinical customers with a high level of service, 
and the creation of educational programs to train 
clinicians on the use of Varian technology to 
deliver advanced radiotherapy,” said Fouad Rahal, 
managing director of VMS Algeria SPA.

“Through this joint venture with the world’s 
leading radiotherapy company we aim to support 
the National Cancer Program and meet the needs 
of cancer patients in Algeria,” said Karim Djerboa, 
managing director of Cialfarm S.A.R.L.  

For further information contact: Neil Madle, 
Varian Medical Systems, T: +44 7786 526068, 
E: neil.madle@varian.com W: www.varian.com

Varian establishes local entity in Algeria to support expansion in North Africa

Pfi zer and Provectus Biopharmaceuticals receive patent allowance for use of PV-10 

Provectus Biopharmaceuticals, Inc. have 
announced that it has received from the US 
Patent and Trademark Offi ce a Notice of 
Allowance for a joint patent application made 
with Pfi zer, Inc. The patent will protect use of 
PV-10 in combination with certain other types 
of drugs in the treatment of melanoma and 
cancers of the liver. 

The allowed claims cover use of PV-10 
in combination with systemic inhibitors of 
immune system down-regulation, such as 
anti-CTLA-4, PD-1 and PD-L1 antibodies, 
along with enhancers of immune system 
up-regulation, such as IL-2 and interferon-
gamma. Pre-clinical testing of PV-10 used in 

combination with these important classes of 
drugs demonstrated potential importance for 
treatment of advanced cancers. 

The Company hopes that the patent 
protection afforded by the Notice of Allowance 
will enable Provectus to realise fi nancial 
rewards if clinical research demonstrates 
that PV-10 used in combination with one or 
more of these other drugs improves patient 
outcomes. 

Data on the invention has been presented 
at several international meetings since 2013: 

At the Society for Immunotherapy of 
Cancer’s (SITC) 29th Annual Meeting in 
November 2014, Dr Shari Pilon-Thomas of 

the Moffi tt Cancer Center presented a poster, 
entitled “Intralesional Injection with PV-10 in 
Combination with Co-Inhibitory Blockade in a 
Murine Model of Melanoma.” She concluded 
that the new data “support combination 
therapy with IL PV-10 and co-inhibitory 
blockade.” 

For further information visit:  www.pvct.com 
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Brian Tumour Research celebrates biggest ever Wear A Hat Day campaign

The charity Brain Tumour Research is 
celebrating its biggest ever Wear A Hat 
Day, the UK’s premier brain tumour 
awareness event, raising money to 
help improve the lives of patients and 
help fi nd a cure.

The event on Friday 27th March saw 
people across the UK taking part and 
making donations to the charity which 
funds a network of research Centres 
of Excellence at the universities of 
Portsmouth and Plymouth, Imperial 
College and Queen Mary University 
of London.

Celebrity support came from TV 
presenter and businesswoman Sarah 
Beeny, sports broadcaster Jacqui 
Oatley, Television Doctor Dawn Harper 
and former World Champion boxer 
Ricky Hatton MBE as well as actress 
and author Sheila Hancock CBE. Even 
Joey, the equine star of the West End 
hit War Horse played his part, wearing 
a bespoke pink top hat in memory of 

a National Theatre employee lost to a 
brain tumour.

Sue Farrington Smith, Chief 
Executive, said: “Wear A Hat Day is 
now in its sixth year and this time we 
had more people taking part than 
ever. We are proud that so many 
people have once again taken this 
campaign into their hearts. 

“We are striving to fund a network 
of seven dedicated research centres 
whilst challenging the government 
and larger cancer charities to invest 
more in brain tumour research. Help 
us fund the fi ght. Together we will 
fi nd a cure.” 

Proceeds from events across 
the country are still coming in and 
donations of £5 can be made by 
texting the word HAT to 70660. 

For further information contact 
Susan Castle-Smith at Brain Tumour 
Research on T: 07973 927118 or 
E: Susan@braintumourresearch.org

Joey the War Horse was among those getting behind Wear A Hat Day for 
Brain Tumour Research.
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NEWS UPDATE

Vinmec International Hospital 
here in Hanoi has commenced 
offering cancer patients advanced 
radiotherapy with a new Clinac® 

iX medical linear accelerator from 
Varian Medical Systems. 

The Clinac iX system enables 
the hospital to deliver intensity-
modulated radiotherapy (IMRT), 
image-guided radiotherapy 
(IGRT), and some forms of 
stereotactic body radiotherapy 
(SBRT). Equipped with Varian’s 
RapidArc® technology, the 
new accelerator can deliver 
treatments quickly so that more patients 
have access to these modern treatment 
techniques. The clinic is also using Varian’s 
Eclipse™ treatment planning software to 
target tumours precisely while protecting 
surrounding healthy tissue. Early treatments 
at the hospital are focusing on thoracic 
cancers, gynecological cancers, head & neck 
cancers, prostate cancers, and localised 
lymphoma. 

“It is very important that cancer 
patients in this country can benefi t from 
the most modern forms of radiotherapy,” 

said radiation oncologist Dr Doan Trung 
Hiep, MD, MSc. “This excellent device has 
an advanced image guided radiotherapy 
system that makes it possible to deliver 
fast, targeted treatments to tumours even 
as they move and change over time. It also 
means we can expand the range of tumours 
we can target with our fi rst stereotactic 
radiosurgery treatments.” 

For further information contact: 
Neil Madle, Varian Medical Systems,
T: +44 7786 526068, 
E: neil.madle@varian.com 
W: www.varian.com

Vinmec makes Varian image-guided and RapidArc 
treatments available to cancer patients in Vietnam

Varian showcased technology for planning and 
delivering advanced radiotherapy and radiosurgery 
treatments at ESTRO 2015

Varian Medical Systems demonstrated 
its full range of radiotherapy planning 
and delivery systems at the annual 
ESTRO (European Society for 
Radiotherapy and Oncology) meeting, 
taking place in Barcelona in April. 
The company also unveiled new 
technology in a special event which 
took place at the Varian booth.

“Varian is committed to providing 
customers with cancer treatment 
technology that enables them 
to extend their clinical capabilities 
and treatment options affordably, 
adopting new modalities at a pace 
that suits them,” saids Tim Clark, 
head of European marketing for Varian’s 
Oncology Systems business. “Our TrueBeam 
platform has become standard of care for 
advanced radiotherapy treatments since its 
launch fi ve years ago, and Varian is pleased 
to showcase the many new capabilities and 
tools that have been developed for the 
platform since then, to make planning and 
delivering treatments faster, easier, and more 
reproducible.”

Visitors to the Varian booth learnt more 

about the company’s Edge™ Radiosurgery 
system, Varian’s fi rst dedicated, fully 
integrated end-to-end solution for planning 
and delivering advanced radiosurgery 
treatments using new real-time tumour 
tracking technology and motion management 
capabilities.  

For further information contact: Neil Madle, 
Varian Medical Systems, 
T: +44 7786 526068, 
E: neil.madle@varian.com 
W: www.varian.com

Provectus 
Biopharmaceuticals’ 
amended protocol of 
PV-10 for phase 3 study 
as treatment for 
melanoma now 
available online 

Provectus Biopharmaceuticals, Inc. have 
announced that the amended protocol 
for its phase 3 study of PV-10 as a 
treatment for melanoma is now available 
at: http://clinicaltrials.gov/ct2/show/study/
NCT02288897. The Company does not 
require additional review from the U.S. 
Food and Drug Administration(the “FDA”) 
to start the phase 3 study, and has begun 
the process of gaining approval from the 
Institutional Review Board (IRB) of each 
individual site for the amended protocol. 
Minor changes to the protocol affect 
patient eligibility, endpoint assessment 
and late crossover of patients. Specifi cally, 
the protocol has changed upon the advice 
of the FDA in the following ways: 
• V600 wild-type patients rather than 

BRAF V600E wild-type patients may 
be enrolled, thereby excluding a small 
fraction of melanoma patients with the 
BRAF V600K mutation; 

• Eligible subjects will be required to 
have 1-5 target lesions having a 
maximum diameter of at least 10 mm 
per lesion (vs. 2-5 target lesions each 
having a maximum diameter of 5 mm); 

• The previous secondary endpoint of 
“change in total symptom score from 
baseline using the patient reported 
Skindex-16 instrument (to be assessed 
12 weeks after Day 1)” has been 
re-assigned exploratory endpoint 
status; and 

• late crossover of patients at the end 
of the study has been eliminated and 
“clinically signifi cant progression” has 
been eliminated from the defi nition of 
progression. 

The Company amended its phase 3 protocol 
following a Type C meeting with the FDA 
to review certain operational aspects of 
the protocol. The meeting was held by 
teleconference on January 29, 2015. Topics 
formally reviewed included subject eligibility 
requirements, primary and secondary study 
end points, and study lesion defi nitions 
and conventions for defi ning disease 
progression. The outcome of the review 
does not affect the fundamental design of 
the study nor the patient population. 

For further information visit: 
www.pvct.com
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…a complete oncology chart captured in 
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