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ABSTRACT – Clinical research contributes to the evidence base 
for the planning of improved healthcare services and creates an 
excellent environment for the delivery of healthcare and the 
recruitment and retention of excellent and well-motivated staff. 
In this paper, we consider the evidence that a research-intensive 
healthcare system might yield improved outcomes as a result of 
the impact of the process of research on the provision of care. 
We review progress in establishing clinical research networks for 
cancer and the evidence of the impact of the conduct of clinical 
cancer research in the National Health Service.

KEY WORDS: Clinical research networks, research-intensive 
healthcare systems

Introduction

The development of new knowledge to underpin the planning of 
new healthcare initiatives is a clear and explicit product from 
clinical research. However, it has been hypothesised that the 
process of clinical research itself can result in improved out-
comes directly by improving the outcomes for individual trial 
patients and/or indirectly by improving the quality of healthcare 
services in research-active healthcare institutions. The studies of 
benefits for individual trial patients, compared with similar 
patients in the same institutions, are not extensive but are 
broadly negative, as has been previously reviewed.1–3 This evi-
dence is insufficient to support the hypothesis that an individual 
patient will benefit compared with a similar patient in that same 
service, and investigators should not advise patients that there 
are individual benefits to them from agreeing to randomisation 
in a randomised controlled trial (RCT) or other study. By con-
trast, the limited available evidence4–7 does suggest that health-
care outcomes are better in research-active healthcare systems. 
However, the literature to support this conclusion is modest and 
there is a need for further research. It is nonetheless reasonable 
to discuss with patients that being managed in research-active 

healthcare institutions is desirable. Patients should feel confident 
that their care will be at least as good as any elsewhere and that 
healthcare services in research-active National Health Service 
(NHS) institutions might be better. 

The mechanisms by which research activity can improve out-
comes are not clearly understood. Clinical research requires high-
quality infrastructure, including technologies, estate and expert 
clinical teams. Staff have to be trained to a high standard and proc-
esses of care are systematised through clinical trial protocols. 
Clinical research is generally seen as prestigious and promotes 
recruitment and retention of high-quality staff.8 For example, the 
Radiotherapy Trials Quality Assurance (RTTQA) Programme 
designs and implements quality assurance (QA) programmes for 
all National Institute of Health Research (NIHR) portfolio cancer 
trials that include a radiotherapy component and, by doing so, 
enables the safe and standardised implementation of new radio-
therapy protocols, which then go on to drive training and uptake 
of new practices and/or techniques across the NHS.

In the developing world, the consequences of research activity 
can be more readily demonstrated. For example, studies of cancer 
screening in India and sub-Saharan Africa are associated with 
establishing training programmes and infrastructure for clinical 
care that outlast the period of the trial itself.9 In this setting, there 
is a readily demonstrable link between the instigation of clinical 
research and the establishment of excellent clinical care. Examples 
include the development of public health policy for cervical 
cancer screening in India; the augmentation of trained human 
resources for oral, breast and cervical cancer screening in India; 
improved public and professional awareness and early detection 
of lesions and improved healthcare infrastructure for early detec-
tion, diagnosis and treatment of such lesions.9 

A key component of the support for clinical research in the 
NHS in the UK has been the development of clinical research 
networks (CRN).10–12 These were established sequentially in 
cancer, mental health, dementias and neurodegenerative dis-
eases, diabetes, medicines for children, stroke, primary care and 
a comprehensive network, and are now collectively referred to in 
England as the NIHR CRN. In 2010–11, 564,698 people were 
entered into NIHR CRN portfolio studies, representing more 
than a doubling of previous documented recruitment; this also 
means that approximately 1% of the population of England 
entered trials or studies in each year.13 In 2012, 98% of NHS 
organisations are currently active in research, and we are una-
ware of any healthcare system with a comparable level of engage-
ment in research. All of the CRNs have evidence of their indi-
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trials and other well-designed studies, local networks were able to 
select those parts of the portfolio that suited their strengths and 
the commitment of their clinical staff. The networks were actively 
managed with targets set by the Department of Health for patient 
recruitment and, as the organisation developed, priorities were 
set for randomised clinical trials and for the delivery of clinical 
studies and trials within the timespan allotted by the research 
funder and with the number of patients necessary to achieve their 
scientific goals. The initiative in England was linked to similar 
initiatives with slightly different models in Wales, Scotland and 
Northern Ireland, and integrated working at the UK level was a 
priority. The recruitment of patients into NCRN portfolio studies 
in England and across the whole of the UK is shown in Fig 1.

There is clear evidence of a continuing remarkable increase in 
recruitment and of an achievement well beyond the original goal 
of doubling recruitment into RCTs and other well-designed 
studies. The increasing recruitment was widely spread across the 
whole of the UK, including rapidly increasing clinical research 
activity in parts of the country that had previously seen little or 
no such activity. Although there were increases in study numbers 
and recruitment in the traditionally strong areas of clinical cancer 
research, such as breast cancer and haematology, there was also 
substantial growth in the recruitment into trials in rare diseases. 
The peer-reviewed research portfolio has steadily grown, with 
increasing study numbers opening each year and being com-
pleted in a timely way (Fig 2). The route by which studies and 
trials enter the portfolio is tightly defined and quality assured by 
the funders of the individual study and/or trial. The trials must 
conduct research that has undergone high-quality peer review at 
an international and/or national level for it to enter the portfolio. 
However, once this has been done, there is no additional process 
of scientific peer review by the network. The job of the network 

vidual success in increasing research activity within the NHS. 
The longest period of observation relates to cancer in the 
National Institute for Health Research Cancer Research Network 
(NCRN) (Fig 1),11 which we discuss further here.

The development of infrastructure for clinical research in the 
NHS in England was closely integrated with the development of 
cancer networks, which provided an innovative planned approach 
to the provision of cancer services, especially to ensure multidis-
ciplinary team working, specialised care and appropriate provi-
sion in primary, secondary and tertiary care. The reorganisation 
into cancer services gathered momentum during the late 1990s. 
A proposal to promote clinical cancer research by providing 
infrastructure support within the NHS was brought forward in 
1999 and resources were provided by the Department of Health 
for the development of the NCRN from 2000. Each of the then 
34 cancer networks was provided with resources to recruit staff 
and provide support for the delivery of the clinical research port-
folio of clinical trials and other well-designed studies. Local 
cancer research networks were led by clinicians with network 
managers. A close partnership between clinicians and managers 
was a strong theme in this leadership. Network staff included 
clinical research nurses, other clinical research practitioners and 
staff in radiology and pathology and pharmacy who were all 
crucial to the delivery of the clinical research portfolio. The 
cancer networks and, therefore, cancer research networks cov-
ered the country and were closely integrated. NCRN is led by a 
national coordinating centre, which is responsible for the overall 
performance management of the NCRN and supports national 
initiatives to develop the research portfolio and develop the 
workforce. The organisation sought to achieve a balance between 
national consistency and local ownership of the initiative. 
Although the NCRN was responsible for a national portfolio of 

Fig 1.  National Institute for Health Research Cancer Research Network (NCRN) studies between 2001 and 2012. Overall recruitment to 

NCRN portfolio studies in (a) England and (b) the UK as a whole, as a percentage of new cancer cases.
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is to promote the development of the portfolio through sup-
porting clinical studies groups (CSG) in all major cancer sites and 
special topics, to accept studies peer reviewed by funders, and to 
deliver the research within the NHS.

The delivery of study targets for recruitment in a timely way is 
an important part of the work of the NCRN and this was studied 
by Stead et al. (Fig 3).12 

Before the establishment of the NCRN, the median recruit-
ment periods exceeded the planned periods and median recruit-
ment numbers were less than targets. Post NCRN, these medians 
were both on target and 74% of trials recruited to target com-
pared with 30% before the NCRN.12

A large number of practice-changing ran-
domised trials have been supported through this 
route (Table 1).

Patient and public involvement has been cen-
tral to this process and over 1,000 patients have 
been involved in the development of clinical 
research and the CRNs. There is good descrip-
tive evidence of an impact on the quality of 
clinical research from patient and public involve-
ment, and work continues to improve the effec-
tiveness of this process.14

Increasingly, economic pressures to ensure 
best value from each new therapy, coupled with 
the excellent translational research opportunities 
in the UK, enable the focus of NIHR and CRNs 
to shift towards clinical research that, although 
increasingly sponsored by industry, can help 
identify the subgroups of patients in whom new 
therapies are most effective. This represents an 
opportunity for the NHS to contribute to the 
strength of an important part of the UK economy 

at the same time as improving the potential cost-effectiveness of 
new therapies. This new emphasis has seen a rapid growth in the 
recruitment of patients into industry-funded studies (Fig 4) and 
an impressive increase in the ability of the NHS to support phar-
maceutical and biotech-sponsored studies to time and target 
(Fig 5).

The expansion of commercially sponsored research also pro-
vides NHS patients and clinicians with improved or earlier 
access to novel agents, some of which will be found to provide 
superior outcomes. The network experience so far suggests that 
active academic and commercially sponsored clinical research 
portfolios can be highly complementary, or even synergistic, 
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Fig 2. The absolute number of patients recruited per year into NCRN portfolio studies 
(left axis) and the number of studies in the portfolio and open and closing in each year 
(right axis). NCRN = National Institute for Health Research Cancer Research Network.
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Fig 3. The impact of the NCRN on the speed of recruitment. (a) pre-NCRN planned and actual recruitment periods indicate that the actual 

recruitment period exceeded the planned recruitment period. Post-NCRN planned and actual median recruitment periods were identical. (b) pre-

NCRN planned recruitment numbers and actual recruitment numbers indicate the actual recruitment fell well short of planned recruitment. Post-

NCRN the actual median recruitment figures match the planned median recruitment figures.
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Table 1. Examples of practice-changing randomised trials that have been supported by the NCRN.

Trial Disease 
UK 
recruitment Refs Impact 

AZURE15 Breast cancer 2710/3360 NEJM 2011 Likely to reverse the current trend to give adjuvant bisphosphonates to all 
patients with early breast cancer

ICON716 Ovarian cancer 375/1528 NEJM 2011 Demonstrated advantage of the use of anti-angiogenic therapy in ovarian 
cancer

COIN17,18 Colorectal Lancet 2011; 
Lancet 
Oncology 
2011

Demonstrated that, even with molecular selection, addition of antibody 
therapy does not necessarily add benefit to combination chemotherapy; 
also showed that most patients do not require continuous treatment but 
can have treatment breaks

PRO719 Prostate cancer 844 Lancet 2010 Demonstrated the survival benefit of adding radiotherapy to hormones in 
management of localised disease

PARSPORT20 Head and neck 
cancer

94 Lancer 
Oncology 
2011 

Intensity modulated radiotherapy improves adverse effects and quality of 
life

MRC OVO521 Ovarian cancer 1038 Lancet 2010 No increased survival from CA125 monitoring

COMICE22 Breast cancer 1623 Lancet 2010 Demonstrated that there was no advantage in routine use of magnetic 
resonance imaging in early breast cancer diagnosis, potentially saving 
healthcare system resources

GEMCAP23 Pancreatic cancer 533 JCO 2007 Established this combination as the usual standard UK treatment for 
advanced pancreatic cancer

OEO224,25 Upper 
gastrointestinal 
cancer

802 JCO 2009; 
Lancet 2001 

Changed standard of care: patients with operable oesophageal cancer now 
receive pre-operative chemotherapy as standard of care

TACT26 Breast cancer 4124/4162 Lancet 2009 Reversed some of the ever-increasing use of adjuvant taxanes in early 
breast cancer, with financial and toxicity savings for healthcare systems and 
patients

Neo-tAnGo27 Breast cancer 831 JCO 2009 Demonstrated a benefit for the reverse sequence of taxanes and 
anthracyclines. This has been incorporated into many current trial designs 
and is leading to changes in clinical practice

CR0728 Colorectal cancer 1350 Lancet 2009 Demonstrated the superior benefit from short-course pre-operative 
radiotherapy over selective post-operative radiotherapy. Also clarified the 
importance of optimal surgical resection. Both findings will change standard 
practice

ASTEC29 Endometrial 
cancer

1404 Lancet 2009 Two negative findings will simplify therapy and new standard practice: no 
advantage for systematic lymphadenectomy for endometrial cancer; and no 
advantage for adjuvant external beam radiation for high-risk early-stage 
endometrial cancer

START30 Breast cancer 2215 Lancet 2008 Changing standard of care to reduced number of radiotherapy fraction: 
major savings for healthcare systems and easier for patients

MS0131 Mesothelioma 401 Lancet 2008 Eliminated some standard chemotherapy drugs as being ineffective for this 
difficult-to-treat cancer, focussing research attention on the development of 
new approaches

FOCUS32 Colorectal cancer 2135 Lancet 2007 Demonstrated that sequential treatments might be equally beneficial and 
better tolerated compared with combination chemotherapy from the 
outset. Provided important framework for testing new approaches

CLASSIC33,34 Colorectal cancer 794 JCO 2007; 
Lancet 2005

Demonstrated the safety and efficacy of laparoscopic surgery for colorectal 
cancer, which led to its wide adoption across the UK

RT0135 Prostate cancer 862 Lancet 
Oncology 
2007 

Introduced and developed standardised approaches to conformal prostate 
radiation in the UK

QUASAR136 Colorectal cancer 3239 Lancet 2007 Supported a small but detectable benefit from adjuvant chemotherapy in 
stage II (moderate risk) colorectal cancer. 
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with more available studies leading to more clinicians and 
patients interested in participating in research, thus improving 
the evidence base for the NHS. Furthermore, the interactions of 
clinicians with pharmaceutical and biotechnology companies 
can make possible research opportunities and trials that would 
otherwise be difficult to develop or organise, such as in rare 
disease types. The Industry Alliance programme between NCRN 
and, initially, AstraZeneca, and now including GlaxoSmithKline, 
has established an innovative and uniquely collaborative way for 
academic clinical researchers and industry clinical scientists to 
engage productively to address research needs that have no 
immediate commercial applicability but are considered impor-
tant to NHS clinicians. Industry has realised the potential of the 
NCRN and the National Cancer Research Institute (NCRI) CSGs 
to provide seamless expertise in clinical academic science, trial 
design and delivery, enhancing the speed and breadth of devel-
opment of their pipeline of novel compounds. For their part, the 
UK clinical academic community and CRNs have welcomed the 
opportunity to work with novel pipeline compounds, and design 
and deliver innovative phase II trials, often in patient popula-
tions that would not normally have access to novel compounds.

External peer review has been very positive about the achieve-
ments of the NCRN and of the non-cancer initiatives that have 
followed. The direct benefits of investment by the UK Government 
in NHS clinical research and in clinical research infrastructure are 
apparent and have been the subject of positive international com-
ment. Many factors have contributed to the success of the CRNs 
but we would like to highlight the effective partnership between 
research funders, the clinical investigator community that gener-
ates the research portfolio, CRNs embedded in the NHS, NHS 
host organisations and managers, and Government departments. 
Perhaps most crucial to the success of these developments has 
been the engagement of healthcare professionals of all the clinical 
professions in the generation and delivery of the research and the 
commitment of patients to the development of a successful 

Table 1. (Continued)

Trial Disease 
UK 
recruitment Refs Impact 

ALMANAC37 Breast cancer 1031 JNCI 2006 Supported the widespread and controlled introduction of sentinel node 
biopsy for patients with early breast cancer, reducing NHS costs, patient 
morbidity and length of hospital stay

HERA38 Breast cancer 519/5102 Lancet 2006; 
NEJM 2005

Registration study for adjuvant trastuzumab in Europe and other parts of 
the world: transformed standard of care and has led to more breast cancer 
cases being cured

MAGIC39 Upper 
gastrointestinal 
cancer

503 NEJM 2006 Changed standard of care: patients with operable lower oesophagogastric 
cancer now get chemotherapy as standard of care

SIGNIFICANT 
40

All cancers 1565 NEJM 2005 Demonstrated benefit for the use of prophylactic antibiotics in 
chemotherapy; has led to changes in practice

ICON1/
ACTION41

Ovarian cancer 194/925 JNCI 2003 Supports use of adjuvant chemotherapy for early ovarian cancer. Long-term 
follow up suggests that benefit after 10 years is mainly in patients with 
high-risk early-stage disease
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Fig 4. Recruitment of patients into industry-funded studies in the 
UK. (a) Number of commercially sponsored cancer network studies open 

to recruitment in-year. (b) Patient recruitment to commercially 

sponsored cancer network studies per year.
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Bevacizumab in the Primary Treatment of Ovarian Cancer. N Engl J 
Med 2011;365:2473–2483.

17 Maughan TS, Adams RA, Smith CG et al. Addition of cetuximab to 
oxaliplatin-based first-line combination chemotherapy for treatment 
of advanced colorectal cancer: results of the randomised phase 3 MRC 
COIN trial. The Lancet 2011;377:2103–2114.

18 Adams RA, Meade AM, Seymour MT et al. Intermittent versus contin-
uous oxaliplatin and fluoropyrimidine combination chemotherapy for 
first-line treatment of advanced colorectal cancer: results of the 
randomised phase 3 MRC COIN trial. The Lancet Oncology 
2011;12:642–653.

19 Bolla M, Van Tienhoven G, Padraig Warde P et al. External irradiation 
with or without long-term androgen suppression for prostate cancer 
with high metastatic risk: 10-year results of an EORTC randomised 
study.The Lancet Oncology 2010;11:1066–1073.

20 Dirix P, Nuyts S. Evidence-based organ-sparing radiotherapy in head 
and neck cancer.The Lancet Oncology 2010;11:85–91.

21 Rustin GJS, van der Burg MEL, Griffin CL et al. Early versus delayed 
treatment of relapsed ovarian cancer (MRC OV05/EORTC 55955): a 
randomised trial. The Lancet 2010;376:1155–1163.

22 Turnbull L, Brown S, Harvey I et al. Comparative effectiveness of MRI 
in breast cancer (COMICE) trial: a randomised controlled trial. The 
Lancet 2010;375:563–571.

23 Herrmann R, Bodoky G, Ruhstaller T et al. Gemcitabine Plus 
Capecitabine Compared With Gemcitabine Alone in Advanced 
Pancreatic Cancer: A Randomized, Multicenter, Phase III Trial of the 
Swiss Group for Clinical Cancer Research and the Central European 
Cooperative Oncology Group. JCO 2007:2212–2217.

research portfolio and evidence-based NHS and to consent to 
join their studies in such large numbers.

Conclusions

An actively managed national approach to developing clinical 
research for patients with cancer began in 2000 with the initiation 
of the NCRN. This is generating a large portfolio of 
evidence, increasingly delivered within the original planned 
timelines, which will inform the future of healthcare provision. In 
addition, it is testing the hypothesis that a research-intensive 
healthcare system per se, through its influence on the quality of 
healthcare in the host institutions, could improve outcomes for 
patients. This question is of considerable interest to policy makers. 
It increases the argument for clinical research activity in the NHS 
and in healthcare systems across the world and should provide 
some reassurance for patients and carers who are central to the 
provision of care and also to the development of clinical research. 
There has been considerable progress to date, and this has been 
mirrored in other subjects that have adopted this approach. Since 
2006, the development of the NIHR in England, and similar par-
allel developments in the other nations of the UK, have provided 
impetus and support for clinical and applied health research across 
the NHS, which should bring increasing benefits to patients.
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