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Abstract

Clinical trials must ensure the quality of both standard and interventional treatments to
rigorously evaluate potential benefits, avoid adverse outcomes, and maintain integrity of
results. Quality assurance (QA) endeavours to achieve this and is fundamental to all clinical
trial elements, though variation exists between specialties. For radiotherapy (RT) in the UK,
the NIHR-funded national Radiotherapy Trials Quality Assurance (RTTQA) group has
centralised trial RTQA processes across the RT pathway enabling a robust, consistent,
efficient and multidisciplinary approach, replacing piecemeal, trial-by-trial application for QA
funding. Meanwhile, the surgical community are moving towards standardised QA processes
but are yet to achieve this universally. For SACT, though the importance of QA is recognised,
under-reporting persists, and the increasing number and diversity of agents used poses
challenges. QA in pathology and radiology is also growing as the complexity of clinical trials
increases. Internationally, the EORTC have developed QA processes across domains, but
uncertainty and challenge in QA implementation remain. Additionally, while the benefits of
trial QA are now recognised, the potential negative effects of QA need to be recognised.
Using illustrative examples from contemporary oesophago-gastric cancer studies, we further
explore the current status of clinical trial QA cross these specialties.
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Abbreviations

BICR  Blinded independent central reviews

CTCAE Common Terminology Criteria for Adverse Events
EORTC European Organisation of Research and Treatment of Cancer
GHG  Global Harmonization Group

LN Lymph node

NIHR National institute for Health and Care Research
0G Oesophago-gastric

PFS Progression-free survival

QA Quality assurance

RCT Randomised controlled trial

RT Radiotherapy

RTQA Radiotherapy quality assurance



RTTQA Radiotherapy Trials Quality Assurance group
SACT Systemic anti-cancer therapy
SOC  Standard of care

SQA  Surgical quality assurance
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Introduction

All interventions, including standard of care, in a randomised clinical trial (RCT) should be
delivered to a high standard, to enable rigorous evaluation of potential benefits, avoid
adverse outcomes, and ensure the validity of the trial results (1, 2). Clinical trials teams have
identified that quality assurance (QA) programmes* are an essential component of high-
quality trial delivery (3) and the work to develop the training and delivery of such
programmes has become a standard consideration. Furthermore, QA has been shown to
result in greater uniformity in clinical practice and an overall improvement in quality of care

for centres participating in clinical research, even in the setting of a “negative” trial (4, 5).

Treatment of cancer is increasingly complex, often requiring a multi-modal approach of
radiotherapy (RT), surgery, and systemic anti-cancer therapy (SACT) as well as progressively
greater input from other specialties such as pathology and radiology. Trial QA varies
substantially across these domains, however (3). Here we seek to describe the current
landscape of QA in oncology clinical trials, drawing from recent studies in oesophago-gastric

(OG) cancer, and referring to challenges and future directions of this landscape.

Radiotherapy

RT quality assurance (RTQA), which seeks to promote protocol adherence and high-quality
RT delivery, forms an integral part of modern RT trials, with evidence demonstrating the
positive relationship between protocol compliance and outcome across a range of tumour
sites (6), and a breadth of strategies encompassing each stage of the RT pathway showing
an improvement in standards (5, 7) (for a more detailed description of the RT pathway
please see Gwynne et al (8)). In the UK, the NIHR-funded national Radiotherapy Trials
Quality Assurance (RTTQA) group has, since 2010, centralised trial RTQA processes enabling
a robust, consistent, cost-effective and multidisciplinary approach (7, 9). There has been a
gradual move from historical, retrospective RTQA, where amending identified variations was
not possible, to a prospective or timely-retrospective (typically within two weeks of
treatment starting) approach, enabling on-treatment corrections and thus improving

standards. Such a shift may have led to more time-, labour- and cost-intensive processes.
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Classifying trial-related RTQA by complexity [9] ensures proportionality of the interventions.

The pre-accrual and on-trial components of RTQA are described in Table 1.

The SCOPE trials have been the backbone of UK OG RT trials and have included a RTQA
programme starting with SCOPE1 in 2008 and each subsequent trial’s QA programme
informing the next (10). This QA approach increases the reliability of the trial series’ results,
promotes learning, education and training of clinicians and the community as a whole, and
enhances the confidence to implement new techniques in a supported, stepwise and
uniform manner (11). In 2001, the US SWOG 9008/Intergroup 0116 RCT comparing
chemoradiotherapy after surgery and surgery alone, found that 30% did not complete the
CRT because of toxicity and more than 40% of the RT plans had significant errors, leading to
some scepticism surrounding the true benefit of RT in the context of optimal surgery (2) and

has led to an ongoing debate about the role of RT in stomach cancer ever since.

The need for internationally standardised, collaborative approaches for both RTQA
implementation and reporting is well recognised (6, 7, 9, 12). The RTQA Global
Harmonisation Group (GHG), of which the UK RTTQA group is a founding member, has
sought to do this through publishing consensus guidance on in nomenclature (13), protocol
variations definitions (14), and contouring of organs-at-risk (15). A recent UK survey of
processes for contouring reviews across 24 trials has shown that, in many areas, approach is
consistent and in line with GHG guidance, but differences were seen in reviewer training,
assessment of clinical impact of variation, and mitigating inter-reviewer variation, reflecting
areas where there is a lack of consensus/guidelines. Competency requirements have since
been introduced for new reviewers and criteria to reflect clinical impact are being
developed. Next steps include sharing examples of best practice, standardising education
and training for new reviewers, developing strategies to mitigate for inter-reviewer

variation (10, 16).

Both the UK RTTQA group and GHG continue to adapt to new radiation technologies, such
as molecular RT, the use of proton beam and MRI guided RT (7). The role of semi-automated
assessment (17) and artificial intelligence (18) may in the future assist with QA workload and

reduce inter-reviewer variation (9).

Surgery
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In comparison, surgical QA (SQA) initiatives in RCTs are more limited, due to the challenges in
heterogeneity of surgical techniques, decision-making, and post-operative management (19).
The impact of surgical expertise, which influences clinical outcomes and compromises the
validity of the findings, along with learning curves for new techniques (which may be poorly
understood), are often not considered. The European Organisation of Research and
Treatment of Cancer (EORTC) identified poor SQA measures in RCTs from 1980 to 2013 (20)
and a recent review demonstrated no surgical QA for 96% of interventional trials (21). In
particular, the variability in lymph node (LN) dissection in OG trials has cast doubt on the
reported outcomes. The Dutch D1 vs D2 trial demonstrated 84% of D2 dissection
gastrectomies were suboptimal (1), while the US SWOG 9008/Intergroup 0116 RCT identified
54% had an inadequate LN resection rate (2). The Medical Research Council has emphasised
the need for optimal surgical performance to reach clinically translatable outcomes (22).
Although studies provide videotape and booklets with step-by-step instructions on the
operative approach, there is inadequate monitoring during surgery which needs to be
addressed. The IDEAL framework (23) for robotic surgery recognises the need for a consensus

on the markers of adequate quality of the surgery to allow definitive RCTs to be performed.

Various methods of SQA have been employed. The Jadad scale (24) for QA in RCTs was
deemed simplistic and lacking accurate surgical quality indicators (25). Newer platforms such
as the Consolidated Standards of Reporting Trials of Non-Pharmacological Treatment
(CONSORT-NPT) (26) and Standard Protocol Items: Recommendations for Interventional
Trials (SPIRIT) (27) have endorsed detailed reporting of interventions for replicability in

practice.

However, few studies reported video assessments or review of operative notes as a quality
control measure (2, 28, 29). OG RCTs have shown reduced variation in LN harvest and
adjusted in-hospital mortality, with surgeon credentialing by operative note assessment and
performance monitoring (30). The Neo-AEGIS trial selected high volume surgeons to ensure
SQA (31). Most recently, the ROMIO trial presented a strong example of implementing a QA
tool to monitor technical performance and quality of oesophagectomies comparing
laparoscopic and open approaches. The Objective Structured Assessment of Technical Skills
(OSATS) or Hierarchical Task Analysis for Oesophagectomy (HTA-O) were used with
intraoperative photography and/or videography (32). The ROMIO trial ensured timely
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feedback to the trial surgeons and group sessions to show examples of good technique and
areas for improvement (32) .

Overall, reviews show a lack of transparency in QA reporting with 18% reporting entry criteria,
29% providing standardisation of procedures, and 28% undergoing monitoring (33). For RCTs,
which are often multi-centre, there is a balance between standardising practice and

understanding what is realistically achievable via a pragmatic design.

Recent suggestions of a standardised approach to QA in pragmatic surgical oncology trials aim
to ensure replicability, reliability and data integrity. Butterworth et al described the first
international expert consensus on QA in OG surgical oncology trials, identifying three critical

components as shown in Figure 1 (34).

Quality-controlled registries have been recommended to ensure data transparency and
monitoring study delivery (35). Surgical QA tools have been developed for gastrectomies and
Ivor-Lewis oesophagectomies (36, 37). A neutral party should perform monitoring to reduce
the risk of bias and ensure standards are met. The ADDICT trial, currently open to recruitment,
is achieving surgical standardisation by video operation manuals and blind review of photo
documentation of the surgical field post-resection (38). Operation manuals detail authorised
operative steps and those not allowed; a widely accepted method to document SQA in
surgical quality (39). Future surgical oncology trials can utilise this framework to address
challenges in good SQA (34). There is no consensus on the minimum caseload required for
proficiency, and therefore a statement should be included in SQA protocols and assessment
of real-time videos should be considered prior to recruiting trial surgeons. Park et al
demonstrated improved clinical outcomes including operative time and lymph node retrieval

in the second 100 robotic cases compared to the first 100 (40).

The recent increase in adoption of robotic platforms has raised new SQA challenges, with
valid concerns about the effect this may have on maintaining QA in surgical clinical trials.
Varying designs may influence the ease and speed of performing the surgery but does not
affect the operative steps and underlying principles of oncological resection. For SQA,

operative steps must be defined, and the surgeon must be credentialed in performing robotic
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surgery. Factors specific to the system, such as speed and haptic feedback need to be

considered in the analysis.

Developments have seen the EORTC establish the SURCARE collaborative platform in 2016
with the European Society of Surgical Oncology and the Japanese Clinical Oncology Group
encouraging surgeon credentialing, technical standardisation and central committee review
to ensure QA for surgical oncology trials (3, 41). Careful consideration of SQA by achieving
standardised protocols will inform more robust trial outcomes. This is critical as outcomes of

high quality RCTs inform changes in the delivery of surgical care.

Systemic Anti-Cancer Therapy

SACT QA is important in clinical trials to assess the validity and reproducibility of trial results,
and their applicability to individual scenarios in real world clinical settings. Many elements
of QA are commonly incorporated into SACT trial protocols. Such elements include:
proportion of patients completing specific SACT regimen; proportion of patients
experiencing toxicities according to Common Terminology Criteria for Adverse Events
(CTCAE); pharmacy accountability; and SACT prescription and administration records. SACT
records may include details of preparation and administration of intravenous medication, as
well as compliance with oral SACT supportive medications. However, it has been observed
that these QA measures are inconsistently collected and reported. Furthermore, where
specific QA measures have been recorded according to a trial protocol, these are not always
comprehensively presented alongside the trial results. The recently published
MATTERHORN phase 3 RCT trial of perioperative FLOT chemotherapy +/- Durvalumab
immunotherapy for gastric and junctional cancer provides a good example of where details
of SACT compliance, toxicity and treatment delays have been detailed in the main
publication and supplementary materials, guidance on dose adjustments and treatment
preparation and administration offered in the treatment protocol, as well as the important
interplay between pathology QA in disease response assessment (blinded central review)

(42).
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Publications of SACT RCTs are generally reported according to CONSORT (Consolidated
Standards of Reporting Trials) guidelines, a set of regularly updated consensus-based
reporting standards (43, 44). In addition, the SPIRIT (Standard Protocol Items:
Recommendations for Interventional Trials) Statement refers to a set of guidelines of items
that should be included in trial protocols (27). CONSORT and SPIRIT guidance both detail
checklists of the minimum information, which should be included in trial reporting, although
these checklists focus on methodological aspects of trial design and participant flow rather
than SACT delivery QA. SACT delivery safety indicators are key measures of QA not fully
captured by CONSORT and SPIRIT guidance. Like surgery, the Jadad scale (24) has not found
traction and is not routinely used in SACT clinical trials, likely as its simplicity prevents
comprehensive QA assessment. The EORTC uses QA questionnaires as part of EORTC
membership assessment and on-site visits prior to commencement and as part of ongoing
monitoring of EORTC clinical trials (3), which covers aspects of prescription, rounding
procedures, preparation and administration. The selection of sites is guided by the local
provisions to deliver the medical treatment as well as the track record of sites in delivering

clinical research (45).

Different types of SACT may necessitate different QA measures. Chemotherapy, small
molecule inhibitors, and immunotherapy have different methods of delivery and toxicity
profiles. Using dose reductions as a QA measure may be useful in chemotherapy studies but
meaningless in studies of flat-dosed immunotherapies; autoimmune toxicities are an
important safety measure in immunotherapy studies, but of lesser relevance in investigation
of small-molecule drugs. Additionally, differences between curative and palliative treatment

approaches may require different QA measures.

Whilst not routinely performed in SACT clinical trials, there may be a role for peer review in
the QA of SACT trials where there are degrees of subjectivity, for example if (and to what
degree) to dose-reduce SACT. Later phase trials typically provide some recommendations,
but direct investigators to apply local practice and clinical judgement. Although such peer-
review processes are not routine practice in SACT trials, translation of established peer

review practice in RT and surgical trials could be helpfully applied to some aspects of SACT
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QA in clinical trials, with implementation of peer-review for “grey-area” scenarios where

physician interpretation affects decision-making.

A QA framework could improve the consistency and interpretation of such trials, but this
should not be a one-size-fits-all checklist and nuances of different SACT therapies and
treatment settings should be taken into consideration. One approach might be to create
modular recommendations for each SACT subtype (e.g. cytotoxic chemotherapy,
immunotherapy, small molecules etc.) Such a framework should be evidence-based,
validated, and updated as appropriate, created using robust methodology and stakeholder
engagement. This would then provide a firm foundation for increasing awareness,

improving consistency and setting the standard for SACT clinical trial QA.

Other areas

Multi-centre trials also create challenges for two other critical disciplines — pathology and
radiology, as detailed in the five pillars of the QA programme at the EORTC (3). Rdcken et al.
undertook a literature review of QA of pathology in clinical trials in 2016 and found no
references to participation in an external QA programme for testing of several biomarkers

that influence choice of systemic therapy and explores the reasons why such credentialing
may be necessary (46). In the UK, the UK NEQAS provides External Quality

Assessment/Proficiency Testing for all major aspects of clinical laboratory testing addresses
this (47). In addition, the Royal College of Pathologists sets out guidance for reporting, but a
UK survey found that preparation and histopathological assessment of OG specimens varied
significantly across institutions, with only five out of 32 units who responded ‘meeting’ or
‘exceeding’ those guidelines. There was wide variation in how centres defined positive (R1)
margins, and how margins and LNs were assessed (48). This led to the HERO group setting
out guidelines for OG cancer specimen preparation and assessment, to provide maximum
benefit for patient care and standardize reporting to allow benchmarking and improvement
of surgical quality (49). Central pathological evaluation, where biomarkers may guide
treatment, or where pathological response is a primary or secondary endpoint, provides

another QA strategy in this domain.
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For radiology, quality of both staging (required for eligibility) and tumour response
assessment are essential. For the former, the Union for International Cancer Control (UICC)
TNM classification of malignant tumours, and the latter, the RECIST (Response Evaluation
Criteria in Solid Tumours) criteria (50), provide globally recognised standards used
universally in both routine practice and the clinical trial setting, markedly improving
consistency and reproducibility internationally in these domains. However, regarding
response assessment, RECIST has limitations, particularly in OG cancer, where the disease is
difficult to accurately measure on CT alone. Novel agents also present new challenges
because of atypical treatment response patterns, for example those seen with
immunotherapy (i.e. pseudoprogression) (51) and an updated irRECIST criteria has therefore

been proposed (52).

As with pathology, many trials, including the UK PICCOS trial (exploring the role of
pressurised intraperitoneal chemotherapy in stomach, colon, and ovarian cancers) (53),
include central radiology review. This strategy has been adopted to ensure the validity of
the primary endpoint of peritoneal progression free survival (PFS) in PICCOS, given the
difficulties of measuring peritoneal disease response on CT scans (54). Blinded independent
central reviews (BICR), where local assessments are reviewed by a central committee,
provide important QA, but can add complexity to trial design and increase costs. Radiology
QA requirements should be defined for each trial. One example might be that BICRs are

mandated for trials with PFS as an endpoint, but local audit may be appropriate for others.

As with RT, the radiology equipment is also subject to QA checks. SCOPE2, a definitive
chemoradiotherapy trial for oesophageal cancer utilised PET CT to aid treatment decisions,
provided a PET imaging manual and appointed a radiology lead and core laboratory for QA

to ensure the standards of PET imaging across sites (55).

Reproducibility in routine clinical practice

Robust QA during a clinical trial ensures the integrity of the trial results, but when these
treatments are implemented in routine clinical practice, there is potentially a risk that the
absence of such rigorous QA will not result in the same outcomes. In reality, there is already
a certain level of QA in place at sites across the country, through national agencies and

initiatives (e.g. IRMER for ionising radiation
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(https://www.gov.uk/government/publications/ionising-radiation-medical-exposure-
regulations-2017-guidance), centralisation of OG surgery
(https://data.parliament.uk/DepositedPapers/Files/DEP2010-1407/DEP2010-1407.pdf),
National Oesophago-gastric Cancer Audit (https://www.nogca.org.uk/), local morbidity and
mortality meetings, Blueteq for SACT prescribing (https://blueteq.com/commissioner-high-
cost-drugs-new/). In addition, a positive association between a centre’s post-surgical and
survival outcomes and its research participation has been demonstrated in colorectal cancer
(4). In OG cancer, participation in the SCOPE trials, supported by the QA programme, has
been the driver for UK centres implementing new technologies, increasing quality and
access to world-leading RT techniques (5). The experience of contouring in UK clinical trials
has informed the Royal College of Radiologists guidance on peer review, which has been
adopted across UK centres (56). A wider discussion of how results of RCTs relate to real

world populations is beyond the scope of this paper.

Impact on study set up and costs

The pressures sites experience in setting up clinical trials is high in the current climate. The
RTQA group, as part of work done in the UK to increase efficiency of trial set-up has
developed processes to address this (57). Recommendations include time limits for
feedback and introduction of streamlining, where pre-accrual QA requirements are modified

according to past participation in a similar trial (57).

The costs of QA require acknowledgement. The centralisation of the RTTQA group in 2010,
with funding from the NIHR, replaced the need for piecemeal, trial-by-trial application for
funding for QA component (7) and centres are now able to claim clinical trial RT QA as a NHS
service support cost (57). Currently there is no such centralised funding for surgical or non-
commercial trial SACT QA. There is also a need for the cost effectiveness of QA to be
addressed. Weber et al. explored the effect of differing levels of RTQA on outcome in a
simulated head and neck study, specifically looking at quality-adjusted life years (58). They
found that despite a 14-fold increase in the cost of the RTQA programme from basic to
complex, the higher level of RTQA input was cost effective, as it resulted in better patient

outcomes in terms of tumour control and overall survival. Despite the uncertainties of
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model, it does act as proof of concept. For all QA programmes, improving efficiency through

adjusting the intensity of the QA according to the complexity of the study is important (9).

Conclusion

Trial outcomes are known to be impacted by the quality of the treatments delivered within
it, but ensuring quality across centres in a multi-centre trial is challenging. QA programmes
for all trial components are essential to ensure that variations from protocol do not lead to
poor outcome and invalidate trial results. Learning from QA process across disciplines and
across international organisations can help and inform best practice both in clinical trials
and routine practice, and further enhancement of QA programmes is likely to lead to

improved patient care in both settings.

*Quality assurance (QA): the systematic and independent examination of all trial-related
activities and documents. These audits determine whether the evaluated activities were
appropriately conducted and that the data were generated, recorded, analysed, and
accurately reported according to protocol, standard operating procedures, and good clinical

practices (59).
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Figure legends

Table 1. Pre-trial on On-trial RTQA requirements (7, 13, 60-63)

Figure 1. Critical components identified for surgical QA in OG trials(34).
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Pre-accrual RTQA On-trial RTQA

RPGD

Facility Questionnaire

Details of a centre’s equipment,
procedures and available personnel is
collected

Dosimetry audit

Dose measurements are taken under
reference conditions by an independent
clinical scientist

A Radiotherapy Planning Guidance
Document is provided, giving detailed
instructions for each part of the RT
pathway, including contouring and
planning

Benchmarking

Centres are required to complete a
contouring and planning case prior to
recruitment. Submissions are compared
with a ‘gold standard’. This ensures
processes are of satisfactory standard,
provides opportunity for learning, and
highlights protocol ambiguities

Contouring and planning Individual case
reviews (ICRs)

Contouring and planning ICRs are
undertaken for recruited patients
This can be prospective (prior to RT
start) or retrospective (after RT start),
and permits ongoing maintenance of
standards

The requirements for each trial varies
depending on trial and procedure
complexity

ICRs are usually undertaken by
member(s) of the Trial Management
Group or RTQA team

Streamlining of these processes is
sometimes applied if a centre has
participated in a preceding, related
clinical trial




e_..of recruiting surgeons and centres

C re d e nt i a I i ng sconsidering unit caseload, minimum number of cases per centre

susing unedited video assessment

e_..the approach of a surgical procedure to include specified
steps, anatomical landmarks and extent of dissection

Sta n d a rd is i ng susing video or photographic assessment

ssupplying an operation manual for key operative steps

»_..of adherance to interventional protocols

Au d 1Tl ng susing undeited video or phtographic assessments, operation
notes and pathiological assessmeny.




Highlights
e C(linical trial quality assurance (QA) is essential to ensure validity of results
e Radiotherapy QA is well established, surgical QA is growing but not yet universal
e QA in systemic therapy is challenging and currently under-reported
e The importance of pathology & radiology QA also needs recognition
e Impact on trial set up, delivery and clinical practice requires consideration
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