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Abstract

Photobiomodulation in the management of oral mucositis for
adult head and neck cancer patients receiving irradiation:
the LiTEFORM RCT
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Newcastle upon Tyne, UK

10Leeds Institute of Clinical Trials Research, University of Leeds, Leeds, UK
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*Corresponding author Michaelnugent@nhs.net

Background: Oral mucositis is a debilitating and painful complication of head and neck cancer
irradiation that is characterised by inflammation of the mucous membranes, erythema and ulceration.
Oral mucositis affects 6000 head and neck cancer patients per year in England and Wales. Current
treatments have not proven to be effective. International studies suggest that low-level laser therapy
may be an effective treatment.

Objectives: To assess the clinical effectiveness and cost-effectiveness of low-level laser therapy in
the management of oral mucositis in head and neck cancer irradiation. To identify barriers to and
facilitators of implementing low-level laser therapy in routine care.

Design: Placebo-controlled, individually randomised, multicentre Phase III superiority trial, with an
internal pilot and health economic and qualitative process evaluations. The participants, outcome
assessors and therapists were blinded.

Setting: Nine NHS head and neck cancer sites in England and Wales.
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Participants: A total of 87 out of 380 participants were recruited who were aged � 18 years and were
undergoing head and neck cancer irradiation with � 60 Gy.

Intervention: Random allocation (1 : 1 ratio) to either low-level laser therapy or sham low-level
laser therapy three times per week for the duration of irradiation. The diode laser had the following
specifications: wavelength 660 nm, power output 75 mW, beam area 1.5 cm2, irradiance 50 mW/cm2,
exposure time 60 seconds and fluence 3 J/cm2. There were 20–30 spots per session. Sham low-level
laser therapy was delivered in an identical manner.

Main outcome measure: The mean Oral Mucositis Weekly Questionnaire-Head and Neck Cancer
score at 6 weeks following the start of irradiation. Higher scores indicate a worse outcome.

Results: A total of 231 patients were screened and, of these, 87 were randomised (low-level laser
therapy arm, n = 44; sham arm,n = 43). The mean age was 59.4 years (standard deviation 8.8 years)
and 69 participants (79%) were male. The mean Oral Mucositis Weekly Questionnaire-Head and
Neck Cancer score at 6 weeks was 33.2 (standard deviation 10) in the low-level laser therapy arm
and 27.4 (standard deviation 13.8) in the sham arm.

Limitations: The trial lacked statistical power because it did not meet the recruitment target. Staff
and patients willingly participated in the trial and worked hard to make the LiTEFORM trial succeed.
However, the task of introducing, embedding and sustaining new low-level laser therapy services into
a complex care pathway proved challenging. Sites could deliver low-level laser therapy to only a small
number of patients at a time. The administration of low-level laser therapy was viewed as straightforward,
but also time-consuming and sometimes uncomfortable for both patients and staff, particularly those staff
who were not used to working in a patient ’s mouth.

Conclusions: This trial had a robust design but lacked power to be definitive. Low-level laser therapy
is relatively inexpensive. In contrast with previous trials, some patients found low-level laser therapy
sessions to be difficult. The duration of low-level laser therapy sessions is, therefore, an important
consideration. Clinicians experienced in oral cavity work most readily adapt to delivering low-level laser
therapy, although other allied health professionals can be trained. Blinding the clinicians delivering
low-level laser therapy is feasible. There are important human resource, real estate and logistical
considerations for those setting up low-level laser therapy services.

Future work: Further well-designed randomised controlled trials investigating low-level laser therapy in
head and neck cancer irradiation are needed, with similar powered recruitment targets but addressing
the recruitment challenges and logistical findings from this research.

Trial registration: This trial is registered as ISRCTN14224600.

Funding: This project was funded by the National Institute for Health and Care Research (NIHR)
Health Technology Assessment programme and will be published in full inHealth Technology
Assessment; Vol. 26, No. 46. See the NIHR Journals Library website for further project information.
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Plain English summary

Around 9 out of 10 head and neck cancer patients undergoing treatment experience pain, swelling
and sores in their mouth (oral mucositis). This can lead to weight loss, painful ulcers, difficulty

talking, eating and drinking, and even hospitalisation.

Current care includes helping patients to keep their mouth and teeth clean, encouraging them to have
a healthy diet and prescribing mouthwashes, painkillers and mouth-coating gels. However, these
treatments give limited help in preventing or treating this condition.

The LiTEFORM trial looked at whether or not low-level laser therapy could be used to prevent and
treat oral mucositis. Patients were allocated to one of two arms at random: active laser or fake (sham)
laser. Neither the patients nor the hospital staff knew which laser was being used.

Eighty-seven people joined the study during the time allowed (44 received low-level laser therapy
and 43 received sham treatment); however, this was a smaller number than the planned target of
380 people. As a result, no meaningful conclusion can be drawn from the results about whether the
therapy is beneficial or cost-effective.

People receiving the low-level laser therapy reported slightly more soreness in their mouth than those
receiving the sham laser, but this could be down to chance. The number of participants is too small to
draw conclusions about whether or not the low-level laser is helpful. Some patients found the laser
treatment sessions to be difficult.

Setting up a new service delivering laser therapy at the same time as cancer treatments was more
complicated than originally anticipated. Problems included the scheduling of appointments, finding
suitable rooms and having enough trained staff with time to deliver laser therapy.

However, this study has provided us with knowledge on how best to set up a laser therapy service in
the NHS as part of the cancer treatment pathway and the costs involved. These findings could help
future studies looking into low-level laser therapy for those with head and neck cancer.
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Scientific summary

Background

Low-level laser therapy is purported in the literature to be the most effective treatment for oral
mucositis caused by head and neck cancer irradiation. Oral mucositis is both the most common and
the most devastating consequence of head and neck cancer radiotherapy. It affects around 97% of
the 6000 people receiving radiotherapy or chemoradiotherapy for head and neck cancer in the UK
each year.

This trial was motivated by the need to determine whether or not the positive results reported
from several small studies overseas could be applied to the adult population receiving head and
neck cancer irradiation in the UK, as well as considerations of feasibility of delivery within the NHS,
cost-effectiveness and any possible harmful effects to patients and/or their care pathway.

Objectives

Primary objective
The primary objective was to examine the clinical effectiveness of low-level laser therapy in the
management of oral mucositis for adult head and neck cancer patients receiving (chemo)radiotherapy.

Secondary objectives

l To explore the feasibility of site set-up and recruitment using an internal pilot.
l To investigate the short- and long-term harms and benefits for patients receiving low-level laser

therapy in terms of clinical outcomes and quality of life.
l To examine the cost-effectiveness of low-level laser therapy by conducting an economic evaluation.
l To undertake a qualitative substudy to identify and understand the:

¢ barriers to and facilitators of recruitment during the trial
¢ barriers to and facilitators of the wider implementation of low-level laser therapy within

the NHS
¢ experience and impact of setting up and delivering low-level laser therapy services on patients

and health professionals.

Methods

Design
This was a multicentre, Phase III, individually randomised, placebo-controlled superiority trial with an
internal pilot and qualitative substudy, set in secondary care, comparing low-level laser therapy three
times per week plus standard care with sham low-level laser therapy three times per week plus
standard care for the prevention of oral mucositis in patients being irradiated for head and neck
cancer. Participants, assessors and therapists were blinded. Participants were randomised in a 1 : 1
ratio, using a centralised random block allocation set by an independent statistician, and were stratified
by planned treatment and radiotherapy field. This was a pragmatic trial and, for this reason, attempts
were not made to standardise standard care for oral mucositis or radiotherapy regimes across sites.
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Setting and participants
This trial was set in NHS head and neck cancer treatment sites in England and Wales.

Inclusion criteria

l Adults aged � 18 years diagnosed with head and neck cancer.
l Patients who had the capacity to provide written informed consent.
l Patients who had received a histological diagnosis of head and neck squamous cell carcinoma. Primary

sites included the oral cavity, oropharynx, nasopharynx, larynx, hypopharynx or unknown site.
l Patients who had been discussed in a head and neck multidisciplinary team meeting and were

deemed medically fit for an agreed treatment plan for primary or adjuvant radiotherapy with
our without concurrent cisplatin or cetuximab. Induction chemotherapy was also permitted.

l It had been planned for the patient to receive a minimum of 60 Gy to a defined clinical target
volume in the oral cavity or oropharynx, or neck levels Ia/b.

Exclusion criteria

l Patients who were known to be pregnant or planning to become pregnant within the trial
treatment period.

l Patients who had photosensitive epilepsy.
l Patients who had parotid tumours.
l Patients who had previous radiotherapy for head and neck cancer.
l Patients who were experiencing current/ongoing oral mucositis and trismus limiting access for treatment.
l Patients who were experiencing active heavy tumour bleeding from their mouth.
l Patients for whom the multidisciplinary team recommend short-course palliative radiotherapy.
l Patients on immunosuppressant drugs (except low-dose steroids).
l Patients who were participating in other trials assessing different treatments for oral mucositis.
l Patients who were unable to provide written informed consent.

Measurement of clinical outcomes

Primary
The primary outcome measure was the severity of oral mucositis, which was measured by the Oral
Mucositis Weekly Questionnaire-Head and Neck Cancer (OMWQ-HN) score at 6 weeks and was
completed by the participant. This was collected at baseline, weekly during radiotherapy and at the 4-month
and 14-month follow-ups. It is a nine-item patient questionnaire that measures symptoms of mucositis
and their impact on patient well-being over the past 7 days. A higher score indicates a worse outcome.

Secondary
The World Health Organization (WHO) ’s Oral Mucositis Grading Scale score was recorded by a
clinician at baseline, weekly during the 6-week treatment period and at the 4-month follow-up.
All outcome assessors were unaware of treatment allocation.

The following measures were recorded at baseline, 6 weeks and at the 4-month and 14-month follow-ups:

l European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire 30
(EORTC QLQ-C30) (patient completed) (version 3.0) and the European Organisation for Research and
Treatment of Cancer Quality of Life Module for Head and Neck Cancer 35 (EORTC QLQ-H&N35)
(patient completed)

l the MD Anderson Dysphagia Inventory (MDADI) (patient completed) outcome measure
l the Performance Status Scale for Head and Neck Cancer Patients (PSS-HN) (rated by the research

nurse, speech and language therapists or health professional)
l the 100-ml water swallow test (assessed by a speech and language therapist or trained research nurse)
l weight and body mass index.

SCIENTIFIC SUMMARY
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The use of a feeding tube, use of analgesics, topical treatments and mouthwash, visits to an oral
hygienist, and pain scores [as measured using the EuroQol-5 Dimension, five-level version, (EQ-5D-5L)
descriptive questionnaire] were recorded at baseline and weekly during the 6-week treatment period.

Adverse events attributed to low-level laser therapy and clinical complications, notably the number of
days as inpatient hospital admissions and interruptions in cancer treatment, were recorded weekly.

Data on disease recurrence and persistence of disease were recorded at 14 months.

Statistical considerations
The minimal clinically important difference for the OMWQ-HN is 4 points. We assumed a standard
deviation of 10.7 points at 6 weeks. The trial was powered with a 5% alpha and 90% power. The
sample size calculation required 190 participants in each treatment arm, allowing for 20% loss to
follow-up or missing data.

Owing to under recruitment, the statistical analyses performed were descriptive and no formal
statistical testing between arms was carried out. All analyses were performed on a modified
intention-to-treat basis, defined as all randomised participants, and included seven participants who
randomly received treatment that was the opposite to what they should have received according to
the original randomisation schedule.

Summary statistics were calculated for the OMWQ-HN by treatment arm for each time point. The
difference between treatment arm means at 6 weeks was reported with a 95% confidence interval.
For the secondary outcome measures, questionnaires were scored in accordance with their manuals
and any missing data were handled as recommended. Outcomes were summarised descriptively as
frequencies (and percentages) or means/medians (and standard deviations/interquartile ranges).
Where appropriate, the difference between arms has been reported with associated 95%
confidence intervals.

Health economic analysis
Low-level laser therapy treatment costs were determined by microcosting equipment and human
resources required to run the service. An electronic case report form was used to establish health
service utilisation during the intervention phase and a Health Service Utilisation Questionnaire was
used to collect information at 4 months post treatment. Details of prescribed medications were
collected from the trial participants at each clinic visit.

Completion rates and domain scores for the EQ-5D-5L and EuroQol-5 Dimensions visual analogue
scale (EQ-5D-VAS) were initially computed for the two treatment arms. The health state utilities
calculated from the responses to the EQ-5D-5L were used to estimate mean quality-adjusted life-years
for both treatment arms at 4 months.

Qualitative analysis
The qualitative process evaluation involved interviews and observations with a diverse sample of
patients and hospital staff at all LiTEFORM trial sites.

The analysis was theoretically informed by normalisation process theory and was conducted in
accordance with the standard procedures of rigorous qualitative analysis, including open and focused
coding, constant comparison, memo taking, deviant case analysis and mapping. A proportion of
data were analysed collectively in ‘data clinics’, where the research team shared and exchanged
interpretations of key issues emerging from the data.
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Results

In total, 221 patients were screened between November 2017 and April 2019. Of these, 87 were
randomised and 71 were included in the primary analysis. Participants across the two arms had similar
baseline characteristics. There were 37 participants in the low-level laser therapy arm and 34 in the
sham arm. The mean (standard deviation) OMWQ-HN total score at 6 weeks was 33.2 points (10.0 points)
in the low-level laser therapy arm and 27.4 points (13.8 points) in the sham arm. The average score on
the OMWQ-HN was 5.8 points higher (95% confidence interval 0.1 to 11.5 points) in the low-level laser
therapy arm than in the sham arm, with a higher score indicating poorer well-being and oral function.
For the WHO Oral Mucositis Grading Scale score, the low-level laser therapy arm had, on average,
10% fewer participants with grades III/IV oral mucositis at 6 weeks (95% CI –32.7% to 12.7%) than
those in the sham arm.

Unsurprisingly, participants were most burdened by being unable to eat normally. This is illustrated by
PSS-HN data, feeding tube use and quantity of oral diet. At 6 weeks, 33 out of 37 (85%) participants in
the low-level laser therapy arm and 32 out of 34 (91%) participants in the sham arm were, at best, able
to consume only very soft food textures. The proportion of participants using a feeding tube was the
same in both treatment arms [25/37 (66%) in the low-level laser therapy arm and 23/34 (66%) in the
sham arm]. There were relatively more participants in the low-level laser therapy arm who had total
dependence on a feeding tube (15/25, 60%) than in the sham arm (9/23, 39%). Just over two-thirds of
participants in each arm [low-level laser therapy arm, 25/37 (68%); sham therapy arm, 23/34 (70%)]
were achieving an oral intake level of > 25%.

Participants’ social confidence was impaired, with 28 out of 37 (78%) participants in the low-level laser
therapy and 26 out of 34 (74%) participants in the sham arm eating only in the presence of selected
persons in selected places.

The results from the following measures provided the secondary outcomes and they showed a decline
during the 6 weeks of treatment, consistent with the cumulative side effects from (chemo)radiotherapy,
in both arms: MD Anderson Dysphagia Inventory, EORTC QLQ-C30 and EORTC QLQ-H&N35, the
timed 100-ml water swallow test, weight and body mass index.

The dramatic decline in the quality of life experienced by participants across both arms (mean decline
in the EORTC QLQ-C30 global score of 24.6 points in the low-level laser therapy arm and 24.5 points
in the sham arm) was consistent with previously reported studies.

Pain scores and concomitant analgesic use increased in a similar way over the 6 weeks of treatment.
Overall, 83% of participants [33/37 (87%) in the low-level laser therapy arm and 28/34 (78%) in the
sham arm] required opioid medication at 6 weeks, which is in accord with the high levels of pain
reported on the EORTC QLQ-H&N35 and similarly high feeding tube use.

In total, 69 out of 87 (79%) (36/44 in the low-level laser therapy arm and 33/43 in the sham arm)
participants experienced an adverse event. For each system organ class, adverse events appeared
balanced across the two treatment arms.

Health economic evaluation
The total cost of delivering the intervention was estimated to be £802 per patient.

In the 6-week modified intention-to-treat sample, the average total costs of using hospital services
during the intervention period (i.e. weeks 2–6) were £1615 in the low-level laser therapy arm and
£1613 in the sham arm.

SCIENTIFIC SUMMARY
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The average per-patient inpatient costs at the 4-month data collection point were £881 in the low-
level laser therapy arm and £1417 in the sham arm. The average per-patient outpatient costs at the
4-month data collection point were £528 in the low-level laser therapy arm and £625 in the sham
arm. The average per-patient primary care costs at the 4-month data collection point were £107 in the
low-level laser therapy arm and £150 in the sham arm. These figures must be interpreted with caution
because of the small sample size.

The mean costs of the medications prescribed before the 4-month post-intervention data collection
time point were £284 in the low-level laser therapy arm and £217 in the sham arm.

The mean EQ-5D-5L utility scores at baseline were 0.729 points in the low-level laser therapy arm
and 0.772 points in the sham arm. The mean utility scores at 6 weeks were 0.559 points in the
low-level laser therapy arm and 0.626 points in the sham arm. The mean utility scores at 4 months
were 0.736 points in the low-level laser therapy arm and 0.768 points in the sham arm. The mean
accumulated quality-adjusted life-years at 4 months were 0.218 in the low-level laser therapy arm
and 0.231 in the sham arm.

The mean EQ-5D-VAS scores at baseline were 72 points in the low-level laser therapy arm and
71 points in the sham arm. The mean EQ-5D-VAS scores at 6 weeks were 54 points in the low-level
laser therapy arm and 57 points in the sham arm. The mean EQ-5D-VAS scores at 4 months were
72 points in the low-level laser therapy arm and 71 points in the sham arm.

Qualitative findings
The capacity to deliver low-level laser therapy (or sham), rather than the capacity to recruit, was the
central problem that inhibited the successful conduct of the trial. The failure to recruit to target was
not tied to recruiters ’ views and personal preferences. Instead, the pressures around the practical
enactment of the scheduling, staffing and physical location of low-level laser therapy could neither
introduce nor sustain the expected throughput of trial participants. The initial work of set-up, which
involved finding suitable rooms and suitable staff and then adequately adjusting the room and training
the staff, as well as receiving appropriate organisational approvals, took considerable time. Cognitive
participation was very high in that staff and patients were very willing be involved and commit to the
implementation of the trial. Staff reported a positive impact for the oral mucositis of some of their
patients. Some participants perceived a positive impact on their oral mucositis. Others benefited from
the additional time and care that they had received.

Conclusions

The LiTEFORM trial had a robust design but fell short in recruitment, in spite of high levels of participation
and perceived value, because of the lack of site capacity. This, in turn, was caused by the excess treatment
cost model within which it had to be delivered. Nevertheless, to our knowledge, the LiTEFORM trial
recruited faster than all but one other low-level laser therapy trial and opened more sites than these
other trials.The lack of power prevents any meaningful clinical conclusions about the clinical effectiveness
and cost-effectiveness of low-level laser therapy inhead and neck cancer irradiation.The health economic
evaluation demonstrated that low-level laser therapy is relatively inexpensive. Qualitative data show that
low-level laser therapy sessions can be challenging for patients.This, along with the low rate of completing
all 18 low-level laser therapy sessions, means that we can conclude that low-level laser therapy is not
tolerated as easily as previously described. The duration of low-level laser therapy sessions is, therefore,
an important consideration. Clinicians experienced in oral cavity work most readily adapted to delivering
intraoral low-level laser therapy, although other allied health professionals can be trained. Overall, the
LiTEFORM trial shows that there are important human resource, real estate and logistical considerations
for those setting up low-level laser therapy services.
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Future work

1. Further adequately powered multicentre randomised controlled trials with robust allocation
concealment are required.

2. Future studies designed to address the capacity constraints identified are required.
3. Studies should investigate low-level laser therapy protocols with less onerous treatment sessions.

Trial registration

This trial is registered as ISRCTN14224600.

Funding

This project was funded by the National Institute for Health and Care Research (NIHR) Health
Technology Assessment HTA programme and will be published in full inHealth Technology Assessment;
Vol. 26, No. 46. See the NIHR Journals Library website for further project information.
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Chapter 1 Introduction

Scientific background

Description of the condition
Oral mucositis (OM) has the unfortunate distinctions of being both the most common and the most
debilitating complication of head and neck cancer (HNC) irradiation.1 It is characterised by inflammation
of the mucous membranes with erythema and ulceration (Figure 1).

Many patients need opioid medications to control the pain, which affects their ability and willingness
to eat and drink throughout radiotherapy and, for some, months thereafter. Consequently, around 90%
of patients will require nutritional support and most will require tube feeding.

Feeding tubes can be inserted through the nose (Figure 2) or directly through the abdominal wall
into the stomach.2 The pain of OM for patients is only the beginning of the story. Patients ’ general,
psychosocial and financial well-being, and that of their carers, are also affected by OM.3 Mucositis is
an independent risk factor for pharyngo-oesophageal stricture. Stricture is a devastating complication,
which can develop after HNC radiotherapy as a result of scarring partially or completely blocking the
gullet and can result in a permanent inability to swallow, an aspiration of food and fluid into the lungs,
and a long-term dependence on feeding tubes.4 Strictures typically present within the first 6 months
following the completion of irradiation, but can develop up to 5 years following completion. 5

Size of the problem
Six thousand patients per year in England and Wales undergo (chemo)radiotherapy [(C)RT] for HNC.6

Ninety-seven per cent of these patients will develop OM because of their (C)RT. Patients receiving
(C)RT are at greater risk of more severe OM than those who are not because of potentiation of the
effects of the radiotherapy by the chemotherapy.7

How does oral mucositis develop?
The natural history of OM is gradually being unravelled. In 2004, Soniset al.3 described a five-stage
mechanism by which the condition develops and then heals (Figure 3). These stages are initiation, the
primary damage response, signalling and amplification, ulceration, and healing. In the first stage (initiation),

FIGURE 1 Example of oral mucositis on the tongue.
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the mucosal cells are injured by the cancer therapy. In the next two stages, reactive oxygen species
and inflammatory cytokines (released by direct tissue injury) cause further damage to the submucosa,
leading to ulceration (stage 4). Microbial toxins are also thought to stimulate further inflammation of
the ulcerated lesion. In stage 5, which is the least well-understood phase, healing takes place. In the
UK, cancer treatments are delivered daily from Monday to Friday, but not at weekends or bank
holidays. Radiotherapy continues for 6–7 weeks, much longer than the 15–21 days in Sonis’s table.3

Concurrent chemotherapy is given either weekly or every 3 weeks for the duration of the radiotherapy. 8

In effect, all five stages may be happening at the same time.

FIGURE 2 Example of a patient with a nasal feeding tube. Used with permission from the photo subject.

FIGURE 3 Soniset al.’s3 five stages of mucositis. Reproduced with permission from Basileet al.9 This is an Open Access
article distributed in accordance with the terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use, provided the original work is properly
cited. See: https://creativecommons.org/licenses/by/4.0/. The figure includes minor additions and formatting changes to
the original figure.
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Current oral mucositis treatment strategies in the UK
In general, patients are encouraged to improve oral hygiene as a preventative measure. Mouthwashes
are typically prescribed in an effort to protect the oral mucosa, by keeping the oral mucosa moist and
clean during treatment. Mouthwashes, such as Biotène™(GlaxoSmithKline plc, Brentford, UK), also
help with the side effect of mouth dryness. A variety of mouthwashes are used, but there is no
evidence of any of them being effective in relation to OM. It is suggested that chlorhexidine
mouthwash is not used because its alcohol content makes it painful to use.10

Nutrition is optimised by prescribing supplement drinks for patients who find chewing solid foods
difficult and for those whose oral intake remains inadequate despite dietary changes to softer or
liquid-textured foods. Pain is managed using combinations of topical and systemic analgesics, following
the World Health Organization (WHO) ’s analgesia ladder11 as symptoms progress. Anecdotal evidence
suggests that there remains a variation in management strategies in the UK.

In terms of the process described by Soniset al.3, it is possible that stage 4 is suppressed by these
measures. Mouthwash irrigation may reduce the bacterial load in the ulcers, and coating gels may
cover mucosal breaches, reducing discomfort. However, none of the current approaches has the ability
to affect the progression through the stages.

Rationale for the LiTEFORM trial
Low-level laser therapy (LLLT), or photobiomodulation, is a treatment that has the potential to reduce
the severity of OM. LLLT involves the application of a low-powered laser to the affected tissue. The
most familiar types of medical lasers are those that are used to cut or ablate tissues. LLLT works in
dramatic contrast to this, modulating biochemical pathways within the cell to reduce inflammation
and improve healing. The mechanism by which this happens is not fully understood. It is postulated
that the light is absorbed into the mitochondria, which increases the activity of the cell, accelerates
cell healing and inhibits pain.12 It is plausible that LLLT is modulating all five stages of Soniset al.’s3

mucositis model. The effect of the laser depends on the wavelength and density of the light, as well as
the duration and frequency of application. The timing of LLLT with respect to radiotherapy treatment
sessions may also be significant.

Evidence for the use of low-level laser therapy
Low-level laser treatment for OM in HNC is gaining popularity outside the UK. 13 Results from trials
have been encouraging. There has been a series of systematic reviews conducted over the last decade,
including two by the Cochrane collaboration.14 These reviews have pointed towards progressively
stronger evidence supporting the use of low-level lasers for managing OM in HNC.

To our knowledge, the most up-to-date systematic review prior to starting the LiTEFORM trial was
conducted by Oberoi et al.15 This included 18 randomised controlled trials (RCTs) of LLLT for OM,
10 of which related to patients with conditions other than HNC who were treated with a mixture of
chemotherapy and radiotherapy. This review concluded that prophylactic LLLT reduced severe OM
in patients with cancer [risk ratio 0.37, 95% confidence interval (CI) 0.20 to 0.67; p = 0.001]. Many of
these patients did not receive radiotherapy but experienced OM as a result of high-dose chemotherapy.
The review suggested that future research should identify the optimal characteristics of LLLT and
determine the feasibility of using LLLT in the clinical setting.

Limitations of current evidence

To our knowledge, much of the previous published evidence has methodological and other limitations.
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Allocation concealment
Published LLLT trials have varied methods for delivering low-level laser treatment. The method of
blinding both staff and patients to laser treatment tended to be poorly described, affecting the trial
results owing to potential reporter bias. In Oberoi et al.’s15 review, it was noted that only 21% of
studies reported adequate allocation concealment. Furthermore, none of the studies included in
the systematic reviews attempted to blind the clinicians delivering the LLLT. Some of these trials are
badged as being double or triple blinded. There is a risk of unblinded clinicians transferring attitudes
or providing differential treatment to active and sham arms. 16

Feasibility for use in routine practice
To our knowledge, no previous trial provided data on the human resource requirements to deliver this
treatment. There is no guidance on required facilities or clinical governance, and there are no reported
assessments on the impact of integrating this treatment into routine clinical care. Hence, there are
still not many recommendations on how to set up and deliver this treatment.

Who should deliver low-level laser therapy?
The reported studies used physicians, dentists or physiotherapists to deliver LLLT. To our knowledge,
there is no information on which health-care professionals should deliver this intervention to patients.

Lack of multicentre studies
Only one small study involving 30 participants attempted to use more than one site.17 In this trial,
28 participants were recruited at one site and one each at the other two sites. The potential benefits
of a multicentre RCT would be a larger number of participants and greater variety of locations, which
may increase the generalisability of the findings. There is some evidence18 that single-site clinical trials
with continuous outcomes show larger intervention effects than multicentre trials. This may reduce the
generalisability of the results.18,19

Acceptability to patients
There is little evidence on the acceptability to patients or on how they would perceive the LLLT
treatment. In their systematic review, Oberoi et al.15 recognised that this intervention requires patients
to co-operate with an intervention delivered to an inflamed, painful oral cavity. Patients would undergo
this repeatedly during a demanding, prolonged course of cancer treatment, with potential logistical and
financial implications.

Acceptability to staff
Low-level laser therapy requires specialist equipment, a dedicated room and specially trained staff,
as well as a degree of co-ordination for the appointments. There are no data on the acceptability of
this treatment for clinicians or any occupational health hazards it entails.

Oncological safety
There are few published data on the safety of this treatment with regard to its effects on recurrence
or persistence of disease.

Cost
Finally, there is little guidance on the cost of setting up and delivering LLLT, or its cost-effectiveness.

Summary with implications for trial design

We designed the LiTEFORM trial to address the issues raised in the prior, incomplete, research attempts.

INTRODUCTION
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Our aim was to investigate LLLT in a population attending for outpatient radiotherapy or
chemoradiotherapy (CRT) in multiple regional cancer sites in the UK. The research aimed to show
whether or not LLLT conferred a benefit over standard care, was acceptable to patients, was practical
to deliver and was cost-effective.

Aims and objectives

The main aim of the trial was to estimate the magnitude of any benefit of LLLT delivered three times
per week by staff trained in the management of OM in HNC irradiation when compared with sham
LLLT. The trial aimed to measure this using a combination of patient- and clinician-reported outcome
measures to allow the assessment of symptomatic responses to the treatment and its effect on quality
of life (QoL) and function of HNC patients. We also intended to assess the financial impact for health-
care providers. The qualitative arm of the trial aimed to assess the impact of setting up low-level laser
services within various NHS trusts, all of which have an individual staff and service provision mix that
has developed over time to specifically reflect that area’s population and resource availability.

Primary objective

l To compare the clinical effectiveness of LLLT plus standard care with that of sham LLLT plus
standard care, as measured by the Oral Mucositis Weekly Questionnaire-Head and Neck Cancer
(OMWQ-HN), in adult HNC patients receiving (C)RT.

Secondary objectives

l To determine the clinical effectiveness of LLLT in preventing severe OM during radiotherapy or CRT
for HNC as shown by the clinician-measured WHO Oral Mucositis Grading Scale scores.

l To apply evidence derived from the trial to inform NHS guidance in the use of LLLT for
managing OM.

l To investigate the short- and long-term benefits to patients in terms of dependence on feeding
tubes, nutritional status, pain control, admission to hospital, treatment interruptions, swallowing
function and QoL.

l To investigate the long-term risks of LLLT (e.g. survival, recurrence and disease progression).
l To identify barriers to and facilitators of implementing LLLT in routine clinical care through a

qualitative process evaluation.

Economic evaluation

l To compare the total costs of LLLT with those of sham LLLT, calculated by combining data collected
from the electronic case report form (eCRF), Health Service Utilisation and Time and Travel
Questionnaires (seeReport Supplementary Material 1and 2) with nationally available unit cost data.

l To compare quality-adjusted life-years (QALYs) derived from the responses to the EuroQol-5
dimensions, five-level (EQ-5D-5L), questionnaire with those of the European Organisation for
Research and Treatment of Cancer Quality of Life Questionnaire 30 (EORTC QLQ-C30) measured
at baseline and throughout the trial.

l To compare the cost-effectiveness measured in terms of the incremental cost per change
(improvement) in OMWQ-HN score recorded between baseline and at 6 weeks of therapy
(as detailed in the statistical primary end point).

l To evaluate incremental cost per QALY of LLLT when compared with standard care (from the
perspective of the NHS and Personal Social Services over 14 months).
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Qualitative study

l To identify barriers to and facilitators of recruitment by interviewing patients, interviewing health
professionals, observing launch event and site initiation visits, and audio-recording
recruitment consultations.

l To feed back to sites barriers and facilitators that have been identified by developing a detailed
action plan and preparing site-specific feedback.

l To understand practitioners’ and sites’ experiences of training in and delivering LLLT and the‘fit’ of
LLLT within the treatment pathway.

l To identify barriers to and facilitators of wider implementation of trial findings and LLLT.

INTRODUCTION
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Chapter 2 Methods

This chapter covers general trial methods, statistical analysis and governance. Details of the health
economic and qualitative methods and analyses are provided inChapter 4, Economic evaluation,

and Chapter 5, Qualitative study, respectively.

Overview of the trial design

This was a multicentre, Phase III, individually randomised, double-blind, placebo-controlled superiority
trial with an internal pilot and qualitative substudy set in secondary care. Patients with a treatment
plan for HNC irradiation were identified and recruited from NHS head and neck multidisciplinary team
(MDT) clinics. Participants were randomised in a 1 : 1 ratio to receive either standard care plus LLLT or
standard care plus sham LLLT. This was a pragmatic trial embedded in current NHS clinical practice and
attempts were not made to impose an external standard of care for OM or (C)RT regimes across sites.
There was interest in any benefit added by LLLT in a real-world situation and the feasibility of setting
up and running a new LLLT service within different NHS settings. The trial included an integrated
internal pilot, economic evaluation (see Chapter 4, Economic evaluation) and parallel process evaluation
(seeChapter 5, Qualitative study).

Trial registration and protocol availability

The LiTEFORM trial was registered with the International Standard Randomised Controlled Trial
Number (ISRCTN) registry on 27 March 2017 (ISRCTN14224600). The protocol is available on the
National Institute for Health and Care Research (NIHR) Health Technology Assessment (HTA) project
web page (www.journalslibrary.nihr.ac.uk/programmes/hta/1557160/#/).

Ethics and governance

The Newcastle upon Tyne Hospitals NHS Foundation Trust was the sponsor for the trial (reference 08097).
Favourable ethics opinion for the trial was obtained on 28 April 2017 from the NHS Research Ethics Service
Committee West Midlands – Solihull Research Ethics Committee (REC) (REC reference: 17/WM/0096).
Health Research Authority approval was received on 3 May 2017. Subsequent approval was sought and
obtained for the three substantive protocol amendments (see Appendix 1, Table 28).

Setting

The trial was conducted in nine HNC treatment sites in England, Scotland and Wales, as follows:

1. City Hospital Sunderland NHS Foundation Trust (now South Tyneside and Sunderland NHS
Foundation Trust).

2. University Hospital Southampton NHS Foundation Trust.
3. Velindre NHS Trust.
4. The Leeds Teaching Hospitals NHS Trust.
5. The Newcastle Upon Tyne Hospitals NHS Trust.
6. Taunton & Somerset NHS Foundation Trust.
7. Plymouth Hospitals NHS Trust.
8. Royal Cornwall Hospitals NHS Trust.
9. Royal United Hospitals Bath NHS Trust.
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Participants

Participants were adults aged � 18 years who had been diagnosed with HNC and were due to start
treatment with irradiation at one of the participating sites.

Inclusion criteria

l Adults aged � 18 years diagnosed with HNC.
l Patients who had the capacity to provide written informed consent.
l Patients who had received a histological diagnosis of squamous cell carcinoma of the oral cavity,

oropharynx, nasopharynx, larynx, hypopharynx or unknown squamous cell primary of head and neck
origin histologically confirmed.

l Patients who had been discussed in a head and neck MDT meeting and were deemed medically fit
for an agreed treatment plan for primary or adjuvant radiotherapy ± concurrent or induction
chemotherapy (cisplatin or cetuximab).

l It had been planned for the patient to receive a minimum of 60 Gy to a defined clinical target
volume in the oral cavity or oropharynx, or neck levels Ia/b, as defined by the current Radiation
Therapy Oncology Group criteria.20

Exclusion criteria

l Patients who were known to be pregnant or planning to become pregnant within the trial
treatment period.

l Patients who had photosensitive epilepsy.
l Patients who had parotid tumours.
l Patients who had previous radiotherapy for HNC.
l Patients who were experiencing current/ongoing OM and trismus, limiting laser access for treatment.
l Patients who are experiencing active heavy tumour bleeding from their mouth (haemorrhage).
l Patients for whom the MDT recommend short-course palliative radiotherapy.
l Patients on immune suppressant drugs (except low-dose steroids).
l Patients who were participating in other trials assessing different treatments for OM.
l Patients who were unable to provide written informed consent.

Intervention

Low-level laser therapy
Participants were scheduled to receive three sessions of LLLT (or sham) per week for 6 weeks,
with each session taking 20–30 minutes. The LLLT sessions took place prior to radiotherapy, ideally
no longer than 2 hours before (in protocol version 2.0 this was 60 minutes and this was amended to
2 hours for protocol version 2.1) and a minimum of 24 hours after the last session. The LLLT was
delivered via a non-contact method that involved shining a weak laser light on areas inside the oral
cavity. Throughout the treatment, the participant had to be in a reclined position while keeping their
mouth open.

At each session, 20–30 prespecified spots were treated with LLLT. Spots were located within the
following anatomical sites of the oral cavity: hard and soft palate (four spots), ventral tongue and floor
of the mouth (four spots), buccal mucosa (six spots), labial mucosa (four spots), dorsal tongue (six spots)
and lateral border (six spots). The treatment of each spot required the laser to be shone on it for
60 seconds. The primary tumour site was avoided and a minimum of 20 spots could be expected to be
treated at each session. Each participant had an individualised treatment exclusion diagram with any
areas that must not be treated clearly marked by their treating clinician. These diagrams represented
those patients who had not undergone surgery to remove the primary tumour prior to irradiation
(approximately 60% of patients).

METHODS

NIHR Journals Library www.journalslibrary.nihr.ac.uk

8



Low-level laser therapy equipment
The laser machine included a control unit (Figure 4) with an attached probe that was used to deliver
the laser therapy. The probe was similar in size to a toothbrush (Figure 5) and was fitted with a new
transparent sleeve at the start of each session for infection control purposes.

Low-level laser therapy was delivered using a red laser with the following specifications: wavelength
660 nm, power output 75 mW, beam area 1.5 cm2, irradiance 50 mW/cm2, exposure time 60 seconds
and fluence 3 J/cm2. In addition to the laser system, the manufacturer supplied an accompanying sham
adaptation switch box (see Laser device allocation concealment).

FIGURE 4 The THOR® LX2.3 660-nm dental laser and control unit (reproduced with permission from THOR
Photomedicine Ltd, Chesham, UK; 2021, personal communication).

FIGURE 5 The THOR 660-nm, visible-red, single-laser dental probe (reproduced with permission from THOR
Photomedicine Ltd, Chesham, UK; 2021, personal communication).
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Training for staff delivering low-level laser therapy
Low-level laser therapy was delivered by a variety of clinical staff who had undergone the appropriate
laser training, as documented on site delegation and training logs. A comprehensive training package
was developed for staff to complete prior to delivering any LLLT. This included an online eLaser
Training Course (provided by NHS Healthcare for Education England, www.e-lfh.org.uk/home/;
accessed 16 February 2019) and practical training with the laser system. The practical training was
initially provided by the machine manufacturer, but staff in the sites were able to provide this training
in-house for new staff once they became more familiar with the equipment. The manufacturer was able
to provide further face-to-face practical training on how to use the LLLT machine where requested.

Laser safety and maintenance
The low-level laser used in the trial is indicated for use for OM. This laser is classified as a 3b laser,
which means that it does not cut or burn but may be hazardous for eye exposure. Laser operators,
observers and participants were required to wear laser safety glasses while the laser was in operation,
and these could be worn over prescription glasses when required. The use of laser safety glasses was
documented at each session. LLLT was delivered in a locked room with reflective surfaces covered and a
warning was placed outside the door.

All sites were required to appoint a laser protection advisor (LPA) if one was not already in place.
The LPA role included approving the local laser rules and providing overarching advice on the general
use of the laser. Sites were also required to appoint a laser protection supervisor (LPS), who had
day-to-day knowledge of the laser therapy administered for the LiTEFORM trial. Their role included
maintaining a list of laser operators and their training, and authorising them as competent to use the
laser. Typically, this was a member of staff who was involved in the trial and named on the delegation log.
The manufacturers serviced the equipment annually at no additional cost and provided a replacement
laser machine at sites wherever possible during this time to allow for continued provision of service.
All sites were also provided with an equipment decontamination guide for cleaning and disinfection in
addition to following any local procedures.

Funding of the trial intervention
The THOR laser system [THOR LX2.3 laser and light-emitting diode (LED) therapy system (THOR
Photomedicine Ltd, Chesham, UK)] was purchased by each site and was classed as an excess treatment
cost (ETC). Each laser system included:

l THOR LX2.3 laser and LED therapy system– control unit
l THOR 660-nm, visible-red, single-laser dental probe
l glass laser light guide(s)– spares provided free of charge
l patient laser safety glasses
l staff laser safety glasses
l sham adaptation box
l leads/cables/connectors.

The sham adaptation switch box was purchased upfront by sites in addition to the laser system package.
All sites were reimbursed for the sham switch box as a research cost through the site agreement with
the sponsor. All servicing for the trial performed by THOR was free of charge. Staff training and time to
deliver the active LLLT were also classed as ETCs. Costs for delivering the sham LLLT therapy sessions
were classed as research costs and were included in the per-participant payment.

Standard care for both arms
Aside from the randomised allocation to receive either LLLT or sham treatment, both arms received
standard of care as per local policies. This varied between sites because of the lack of a standardised
protocol for the treatment of OM in the UK (see Appendix 1, Table 29, for site-specific practices).
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However, this typically included patient education through reinforcing the importance of good oral
hygiene and hydration, as well as providing nutritional advice and pain management using analgesics,
mouthwashes and coating gels.

The variation in practice across the country regarding the prevention and treatment of OM was
acknowledged during the design of the LiTEFORM trial, and no attempt to standardise care across
sites was made. This was to ensure that sites were comfortable recruiting participants to the trial,
knowing that they were going to be given all standard measures at that site in addition to LLLT/sham
treatment. Given that the evidence for treatment of OM is, to our knowledge, very limited, this seemed
to be reasonable.

Outcome measurements

Primary outcome measure
The primary outcome measure was the results of the OMWQ-HN.21 The OMWQ-HN is a validated
patient-reported outcome measure (PROM) with proven sensitivity and responsiveness in comparison
with other patient-reported measures. 22 It has been recommended by the Head and Neck Steering
Committee, part of the Coordinating Center for Clinical Trials, National Cancer Institute, Rockville,
MD, USA.23 There is good evidence of high completion rates, with patients returning over 90% of
questionnaires, even during the last 2 weeks of radiotherapy when patients are at their lowest ebb.22

The OMWQ-HN results were collected at baseline (after consent but before the first day of LLLT
treatment), weekly during radiotherapy and at 4 and 14 months post radiotherapy. The OMWQ-HN is
a nine-item patient-reported questionnaire specific to the HNC population, and measures symptoms
of mucositis, including mouth and throat soreness, and their impact on patient well-being over the
past 7 days. All questions use a Likert-type response format. The first question quantifies the mouth
and throat symptoms that the patient is experiencing on a five-point scale, with 0 indicating no
soreness and 4 indicating extreme soreness. There then follow five questions addressing the impact
of soreness on patient function (sleeping, swallowing, drinking, eating and talking), which are rated
on a five-point scale, with 0 indicating no limitations and 4 indicating unable to do. The remaining
three questions assess the degree of mouth and throat pain and soreness using an 11-point scale, with
0 indicating no pain or soreness and 10 indicating the worst pain or soreness imaginable or possible.
The responses to the OMWQ-HN are summed to give a total overall score between 0 and 54 points,
with a higher score indicating poorer well-being and oral function. The decision to use a PROM for
the primary outcome was guided by comments from the review board, as opposed to the original plan
of a clinician-rated mucositis score. The patient and public involvement (PPI) group members were
instrumental in deciding which PROM should be used; they were given a selection of PROMS that had
been vetted for reliability, validity and responsiveness. The OMWQ-HN was selected by the PPI group
because it was quick and tapped into meaningful things for patients at this time. The PPI group ruled
out other PROMs for a variety of reasons. For example, one had a poor English translation and was
felt to be ambiguous, onerous and more related to broader QoL issues that were not appropriate for
people going for daily radiotherapy.

Secondary outcome measures
Economic and qualitative outcomes are detailed inChapter 4, Economic evaluation, and Chapter 5,
Qualitative study.

The WHO’s Oral Mucositis Grading Scale score24 is a clinician-rated score that measures objective,
subjective and functional aspects of OM based on clinical observations, an oral examination of erythema
and ulceration, and functional status. Data on the WHO scale were collected at baseline, weekly during
the 6-week treatment period, and at the 4-month follow-up. The WHO scale is a single item that is scored
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on a five-point scale (Table 1). Owing to the subjective nature of this score, an intraoral photograph was
taken at the time of the completion of the WHO mucositis score at the 4-month follow-up visit. Another
member of the research team anonymised this for independent fully blinded evaluation.

The MD Anderson Dysphagia Inventory (MDADI) is a patient-reported swallowing outcome measure
specifically designed for the HNC population.25 The MDADI contains 20 items that constitute four
subscales: global, emotional, functional and physical. Each item is scored on a five-point Likert scale
ranging from 1 (strongly agree) to 5 (strongly disagree). Scores for one emotional item and one functional
item were reverse scored in accordance with the scoring guidelines. Each subscale was calculated as
the average of its items and rescaled to range from 20 (worst impairment) to 100 (no impairment). A
subscale score was computed using‘participant subscale mean’ imputation if at least half of its items
were non-missing. A composite score was computed to summarise overall impairment on the emotional,
functional and physical domains. The composite score was computed as the weighted average of the
untransformed (before rescaling) emotional, functional and physical domain scores and was then scaled
to range from 20 to 100. The composite score was computed if all three subscale scores were available.
The MDADI was collected at baseline, 6 weeks and at the 4- and 14-month follow-ups.

The European Organisation for Research and Treatment of Cancer (EORTC) Quality of Life
Questionnaire 30 (EORTC QLQ-C30) (version 3.0) and EORTC Quality of Life Questionnaire Module
for Head and Neck Cancer (EORTC QLQ-H&N35) were collected at baseline, 6 weeks and at the
4-month and 14-month follow-ups. The EORTC Quality of Life Questionnaire (QLQ), an integrated
system for assessing the health-related QoL of cancer patients, comprises the following: the QLQ-C30
module, which contains 30 items that constitute 15 subscale scores– a global health status/QoL
subscale, five functional subscales and nine symptom subscales (six of which are made up of single
items).26 All items are scored on a Likert scale from 1 (not at all) to 4 (very much), except for those
related to global health status/QoL, which are scored from 1 (very poor) to 7 (excellent). The 15
subscales were each rescaled to range from 0 to 100. Higher scores on the global health status/QoL
represent better QoL. Higher scores on the functional subscales represent higher levels of functioning.
Higher scores on the symptom subscales represent greater symptomology/problems. We summarised
13 of the 15 subscales (i.e. excluding‘global health status/QoL’ and ‘financial difficulties ’) with a
QLQ-C30 summary score; computation of the summary score was performed only when at least half
of the subscale scores were non-missing.27 The symptom subscales that formed part of the summary
score were reverse scored to ensure that higher scores on the summary score reflected better
functioning and lower symptomology.

The EORTC QLQ-H&N35 module is a diagnosis-specific module designed to be used in conjunction
with the EORTC QLQ-C30.27–29 It is intended for use among a wide range of HNC patients with disease
of varying stage and being treated with various modalities. The EORTC QLQ-H&N35 contains 35 items
that constitute 18 symptom subscales (11 of which are represented by single items). Higher scores on
the subscales represent greater symptomology/problems.

TABLE 1 The WHO Oral Mucositis Grading Scale

Grade Description

0 (none) None

I (mild) Oral soreness, erythema

II (moderate) Erythema, ulcers, solid diet tolerated

III (severe) Oral ulcers, liquid diet only

IV (life-threatening) Oral feeding is impossible, requires parental nutrition
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Performance Status Scale for Head and Neck Cancer Patients (PSS-HN) is a three-item scale designed to
evaluate functional performance of HNC patients on the domains of normalcy of diet, eating in public
and understandability of speech.30 The PSS-HN responses were collected at baseline, weekly during the
6-week treatment period and at the 4- and 14-month follow-ups. Each item is scored on an ordinal scale
ranging from 0 to 100, with higher scores representing better functional performance. Responses on
each item were dichotomised according to whether the participant had scored � 50 or > 50.30,31 For the
eating in public item, a separate category was used to code participants who were inpatients.

The timed water swallow test (WST)32 was used to measure changes in swallow function. The WST
provides an indication of overall swallowing performance. Participants were asked to drink 100 ml
of water as they were timed and the number of swallows taken was recorded. Three measures of
swallowing performance were computed: capacity (i.e. total volume swallowed divided by total time
taken in seconds), volume (i.e. total volume swallowed divided by total number of swallows) and speed
(i.e. total time taken divided by total number of swallows). If the participant displayed overt signs of
significant aspiration or became distressed, the test was halted and the remaining amount of water in
the cup was recorded. Participants scored 0 on all three WST outcomes if they had severe dysphagia
or odynophagia and were nil by mouth. The WST was collected at baseline, 6 weeks and at the 4- and
14-month follow-ups.

Pain outcomes included the use of analgesics and topical treatments in mouthwashing assistance visits
to an oral hygienist, as well as scores on the pain domains of the EQ-5D-5L and the OMWQ-HN.

The EQ-5D-5L‘pain/discomfort ’ item is a measure of patients’ self-reported pain/discomfort and is
rated along an ordinal scale from 1 (no problems) to 5 (extreme pain or discomfort).33

Data on the use of analgesics were categorised as no analgesia, anti-inflammatory analgesic/paracetamol
(e.g. ibuprofen), opioids (e.g. morphine) and others. Data on the use of mouthwash were categorised as
no mouthwash, simple mouthwash (e.g. saline), analgesic mouthwash [e.g. benzydamine hydrochloride
(Difflam; Mylan UK Healthcare Ltd)], antiseptic mouthwash (e.g. chlorhexidine), mucosa-protecting
mouthwash [e.g. oral mucoadhesive (Mugard, Norgine UK Ltd)] and others. Data were collected at
baseline and weekly during the 6-week treatment period.

Weight and body mass index (BMI) changes from baseline were recorded on a weekly basis during
treatment and at the 4- and 14-month follow-ups.

Participants’ oral intake as a proportion of normal (pre illness) and dependence on a feeding tube
was recorded weekly during the 6-week treatment period and at the 4-month and 14-month
follow-up visits.

Adverse events (AEs) attributed to LLLT and clinical complications included the number of days as an
inpatient, the number of hospital admissions and the number of interruptions in CRT treatment.

Data on disease recurrence and persistence of disease were recorded at 14 months.

Safety
Adverse effects were recorded from day 1 of LLLT to the 12-week follow-up visit, serious adverse
events (SAEs) were reported up to the last trial visit (at either 4 or 14 months) and any serious
adverse reactions (SARs) were reported until trial closure. All events were graded according to severity
(i.e. mild, moderate, severe or life-threatening) and their relationship to LLLT assessed (i.e. unrelated,
unlikely, possible, probable or definite). Full guidance on AE and SAE reporting was provided in the
protocol (see www.journalslibrary.nihr.ac.uk/programmes/hta/1557160/#/).
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It was expected that most of the AEs that occurred during the trial would be related to the CRT that
participants were receiving rather than the LLLT. However, it was anticipated that participants may
experience the following AEs after receiving LLLT:

l nausea
l dizziness
l increase in OM symptoms within 24 hours of receiving laser therapy
l decrease in OM symptoms within 24 hours of receiving laser therapy
l tingling sensation in their mouth
l feeling of warmth in their mouth.

In the unlikely event that a participant experienced persistent or severe reaction to LLLT, staff were
instructed to discontinue the intervention immediately.

Participant timeline

Screening and recruitment
Each site held weekly HNC MDT meetings at which the MDT decided whether or not to recommend
(C)RT treatment to a patient. Research team members were embedded in the MDT and identified
participants who would potentially be eligible following treatment recommendations. Staff at each site
screened these potential participants against the eligibility criteria. Potentially eligible participants
were then approached at one of their routine appointments prior to starting (C)RT and given a
participant information sheet (PIS) (seeReport Supplementary Material 3) to read and consider in their
own time. In addition, a video-recording of a role-play of the consent discussion between a clinician
and a patient was accessible for patients at sites, as well as on the trial website (www.liteform.org.uk;
accessed 23 May 2019). The PIS was also available on this website.

Sites kept logs of screening activity, including the number of patients who were screened for eligibility
and given PISs.

Consent procedure
Patients were reapproached about the trial at one of their subsequent standard hospital visits prior to
attending for their planned (C)RT. A minimum of 48 hours was required to have elapsed since receipt
of the PISs.

Informed consent discussions were undertaken by an appropriate member of site staff (as named on
the delegation log) and patients were asked for verbal consent to audio-record these discussions.
Patients were encouraged to discuss the PIS with an appropriate member of site staff and were given
the opportunity to ask any questions.

Those indicating that they wished to participate gave written informed consent by signing and dating
the trial consent form (see Report Supplementary Material 4), which was witnessed and dated by a
delegated member of the local research team. Completed consent forms and eligibility checklists were
sent securely to the Newcastle Clinical Trials Unit (NCTU) to be checked for accuracy and completeness
prior to randomisation. Participants who declined to take part in the trial were given the option to
providing a reason and this was recorded.

Schedule of events
Figure 6and Table 2detail the participant flow and schedule of events, respectively. Baseline assessments
were performed after consent at a standard care (C)RT planning appointment (and could be split across
several appointments if needed), but always before the first day of LLLT treatment. During weeks 1–6
of the participant ’s scheduled (C)RT, assessments were conducted weekly. These assessments typically
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took place on the same weekday as the first day of LLLT and sites were instructed to perform these
assessments before LLLT was given that day. At 6 weeks, when the primary outcome was collected,
further questionnaires and assessments took place.

Subsequent follow-up visits were designed to align with participants’ standard care visits. No assessments
were performed at the week 12 visit, but AEs were recorded and concomitant medications were checked
and recorded. At the 4- and 14-month follow-up visits, questionnaires and other assessments were
repeated. Clinical outcomes regarding recurrence and disease progression were also recorded at the
14-month visit. In protocol V4.0 (amendment 3) (seeAppendix 1, Table 28, and the project web page
www.journalslibrary.nihr.ac.uk/programmes/hta/1557160/#/), the planned follow-up schedule was
modified to reflect 14-month data being collected only for participants who commenced laser therapy
prior to 6 July 2018 (see Appendix 1, Table 28).

About
40 minutes

About
10 minutes

About
40 minutes

About
10 minutes

About
40 minutes

About
1 hour

About 20–30
minutes per session

About 20–30
minutes per session

Consent to LiTEFORM

• Completion of questionnaires
• Timed WST

Radiotherapy planning appointment

Weeks 1–6 of planned radiotherapy

Once per week: completion of questionnaires

Week 6 only: questionnaires and timed WST

Planned radiotherapy treatment (6–7 weeks)
and standard treatment for OM

Chat with study team

Completion of questionnaires
Timed WST

Completion of questionnaires
Timed WST

Planned 14-month head and neck follow-up

Planned 4-month head and neck follow-up visit

Planned 12-week head and neck follow-up visit

LLLT:
laser therapy
(three times
per week)

Sham:
sham laser therapy

(three times
per week)

FIGURE 6 Trial flow chart showing the planned progress of participants.

DOI: 10.3310/UWNB3375 Health Technology Assessment 2022 Vol. 26 No. 46

Copyright © 2022 Nugent et al. This work was produced by Nugent et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

15



Withdrawal of participants
Participants had the right to withdraw from the trial at any time without having to give a reason.
The principal investigator could also discontinue an individual’s participation in the trial if this was
considered to be in the patient ’s best interest. Participants who withdrew consent for further follow-up
were included in the analysis up to the date of withdrawal. Reasons for withdrawal were recorded,
where available.

TABLE 2 Schedule of events

Event

Time point

Pre
screening

Screening
and planning
(baseline) 1–5 weeks 6 weeks 12 weeks 4 months 14 months a

Patient given PIS �

Informed consent obtained �

Eligibility confirmed �

Demographic information/medical
history recorded

�

Randomisation �

MDADI administered � � � �

EORTC QLQ-C30 administered � � � �

EORTC QLQ-H&N35 administered � � � �

EQ-5D-5L administered � � � �

OMWQ-HN administered � � � �

PSS-HN administered � � � � �

Weight/BMI recorded � � � � �

Use of analgesics/topical
treatments recorded

� � �

WHO Oral Mucositis Grading
Scale administered

� � � �

Intraoral photograph taken �

Hospitalisation details recorded � �

Timed WST carried out � � � �

(C)RT administered � �

LLLT/LLLT sham administered � �

Clinical outcomes recorded � � �

Health Care Utilisation
Questionnaire administered

� �

Time and Travel Questionnaire
administered

�

AEs assessed and concomitant
medications recorded

� � �

a The 14-month visit was for participants who commenced laser therapy prior to 6 July 2018.
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Randomisation

Randomisation was performed by computer allocation via the NCTU secure web-based randomisation
service. Participants were randomised to receive standard care plus LLLT or standard care plus sham
LLLT on a 1 : 1 basis. The method of random permuted blocks was used with block sizes of two, four
and six. Randomisation was stratified by planned treatment [radiotherapy alone or (C)RT] and
radiotherapy field (unilateral or bilateral). Randomisation was not stratified by site.

Laser device allocation concealment
A sham adaptation switch box was used to conceal participants’ allocation to the LLLT or sham arm.
This was a small box situated between the main laser unit and the attached probe (Figure 7). The two
dials outside the switch box (labelled ‘tens’ and ‘units’) were used to select a participant-specific machine
number (in the range 1–99). This controlled the delivery of either sham therapy or LLLT as required. For
example, for machine number 14, the operator would turn the tens dial to 1 and the units dial to 4.

Internally, the switch box contained a circuit board laid out in a grid pattern. The rows in the grid
correspond to the tens dial on the switch box and the columns to the units dial. There were two
possible grids that could be used within the switch box (grid 1 or 2), with each grid containing a
different set of randomly assigned on/off positions (see Appendix 1, Figure 17). The switch boxes were
preset to an agreed grid by the manufacturer before delivery and the sites did not have access to the
internal workings of the switch box.

Following randomisation, the secure web-based system generated an e-mail to staff at the site,
notifying them of the participant ’s allocated machine number. Within the randomisation system, the
machine number was generated in an analogous way to a kit number or bottle number used in double-
blind drug trials. Machine numbers were allocated uniquely within each site. This system ensured that,
in the unlikely event of a participant being unblinded, staff would not become aware of the allocation
of any other participants at their site.

Serious breach affecting treatment delivered
Following routine laser testing, it became apparent that the laser machine was not giving the expected
output (i.e. LLLT or sham) for certain machine numbers (seeChapter 2, Laser device allocation concealment).
This was further investigated by unblinded trial personnel, including a NCTU monitor who was not part
of the trial team. It was found that laser machines at all sites had been consistently set up to use the

FIGURE 7 Sham adaption for laser machine (reproduced with permission from THOR Photomedicine Ltd, Chesham, UK;
2021, personal communication).
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incorrect grid [grid 2 was being used rather than grid 1 as pre-agreed at the time of randomisation set-up
(seeAppendix 1, Figure 17)]. At this point, 20 participants had commenced laser therapy (involving five
sites in total). Of these 20 participants, seven had received treatment that was not what they should
have received according to the trial randomisation schedule. It was agreed by the Trial Management
Group (TMG) that the trial randomisation schedule should be updated to match the output grid that the
laser machines had been set up with by the manufacturer (i.e. grid 2). The randomly assigned allocations
for the first 20 participants were left unchanged in the randomisation log and the seven affected
participants, three of whom had received LLLT and four of whom had received sham therapy, continued
with the treatment that they had started receiving. 34 Although the incorrect grid had been used to
programme the laser machine for 20 participants, their unique machine number was generated randomly
from the randomisation schedule and, therefore, the allocation procedure was still random and unbiased.

Blinding
The laser safety glasses supplied to staff delivering LLLT were designed by the manufacturer to block
the red light coming from the probe. This prevented staff from seeing if the machine was delivering the
sham output or the active LLLT. Staff were instructed to wear the laser safety glasses before switching
the laser on and not to remove them until the laser was switched off. This was primarily to keep staff
safe, but also to reduce the risk of any accidental unblinding.

Participants were also instructed to wear laser safety glasses that emitted a pulsing red light inside the
rims of laser safety glasses (Figure 8). The pulses emitted red light in time with the pulsing light from
the laser machine. If a red light is shone on the roof of the mouth, it is possible to see/experience a
faint red light travelling through the hard palate when the eyes are closed. This pulsing red light was
designed to help maintain the trial blinding and stop the participant from knowing if they were
receiving the sham output or the active LLLT.

FIGURE 8 Laser safety glasses (reproduced with permission from THOR Photomedicine Ltd, Chesham, UK; 2021,
personal communication).
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Additional measures were taken to protect trial blinding, including the incorporation of additional
resistors in the head of the sham LLLT probe to create warmth as if it was delivering the LLLT.

Trial management and oversight

Trial Management Group
The NCTU managed the trial on behalf of the trial sponsor. NCTU responsibilities included trial set-up,
obtaining regulatory approvals, facilitating and performing site training, monitoring (on and off site),
amendments, regular contact with site teams, maintenance of the central trial master file and trial
close down.

The TMG was responsible for overseeing the day-to-day management of the trial and comprised the
chief investigator, co-investigators, statisticians, health economists, qualitative researchers, a patient
representative and the NCTU trial management team [i.e. trial manager, senior trial manager, clinical
trial administrator and data(base) manager]. The TMG met approximately every month throughout the
trial to ensure adherence to the trial protocol and monitor the conduct and progress of the trial.

Oversight committees
A Trial Steering Committee (TSC) was established to provide oversight of the trial on behalf of the funder.
The TSC consisted of an independent clinical chairperson, an independent clinician, an independent
statistician and a layperson. The TSC met four times throughout the trial and members were in regular
contact through e-mail and teleconference when required.

An independent Data Monitoring Committee (DMC) was formed with the purpose of monitoring
efficacy and safety end points. The DMC consisted of an independent clinical chairperson, two further
independent clinicians and an independent statistician. DMC meetings were scheduled to take place
prior to TSC meetings and the DMC made recommendations to the TSC regarding the continuation
of the trial.

Statistical methods

Sample size
The sample size calculation assumed a group mean difference of four points in the OMWQ-HN,
reflecting a meaningful treatment effect, and at 6 weeks a standard deviation (SD) of the OMWQ-HN
of 10.7 points.20 The trial was powered with a 5% alpha and 90% power. The original sample size
calculation required 152 participants with primary outcome data in each treatment arm. This was
inflated to 190 patients recruited in each arm (380 in total) to account for a maximum of 20% loss
to follow-up or missing data.

Internal nine-month pilot phase
The LiTEFORM trial included a 9-month pilot phase with up to seven sites planned to open to
recruitment during this period. A further three sites had been planned to open during the full RCT
(taking the total number of sites to 10). Meetings of the DMC and TSC were held at the end of the
pilot phase to review recruitment, any barriers, participant safety and data collection to date. These
committees made recommendations as to whether or not the trial should continue and were guided by
the following progression criteria specified in the protocol:

l Site set-up to be complete for four pilot sites by 4 months post funding contractual start date
(month 1), including the training of a minimum of two nurses or delegated staff to deliver LLLT in
each site to a competent level to ensure that there are no gaps as a result of, for example, annual
leave. The second phase of an additional three sites to be set up by month 6.
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l The first four pilot sites recruiting, on average, 1.5 participants per month for the first 4 months
post funding.

l The first four sites recruiting at full rate, on average, two participants per month from months 5– 9
post funding.

l The additional three sites recruiting, on average, 1.5 participants per month during months 3 and 4.
l The additional three sites recruiting, on average, two participants per month during months 5–9.
l Completion of the OMWQ-HN at 6 weeks in at least 80% of randomised participants.
l A minimum of 100 participants recruited and randomised by the end of the 9-month pilot phase.

Data handling
Data were entered by sites on to the MACRO (Elsevier BV, Amsterdam, The Netherlands) database
and were checked throughout the recruitment period to ensure that the eCRFs were as complete
and accurate as possible. There were two types of validation to ensure data integrity: manual and
electronic. The following types of checks were performed: range checks, consistency checks, protocol
checks and accuracy checks. All issues arising from the checks were queried with site staff. All changes
to the data were documented in the audit trail, including details of who made the change, when the
change was made and why the change was made, to prove data integrity.

Essential data will be retained for a period of at least 5 years following close of the trial, in line with
sponsor policy and the latest European Directive on good clinical practice (GCP) (2005/28/EC).35

Data were handled, digitalised and stored in accordance with the Data Protection Act 199836 and
the Data Protection Act 2018. 37 This was in accordance with General Data Protection Regulations
(GDPR). For such purposes, the sponsor will act as the data controller for this study and NCTU as
the data processor.

Statistical analysis plan
A complete statistical analysis plan (SAP), which provides full details of all statistical analyses, variables
and outcomes, was finalised and signed before the final database lock and analysis (see the project web
page: www.journalslibrary.nihr.ac.uk/programmes/hta/1557160) (seeReport Supplementary Material 5).

Owing to the trial under recruiting, the statistical analyses performed were descriptive in nature and
no formal statistical testing between arms was carried out. Analyses followed the intention-to-treat
(ITT) principle, including all participants randomised into the trial, regardless of their adherence to the
entry criteria, subsequent discontinuation of laser therapy or deviation from the protocol. The ITT
analysis set was modified (mITT) to allow the seven participants who randomly received treatment
that was not what they should have received, according to the original randomisation schedule, to be
included in the treatment arm corresponding to the treatment they received (see Serious breach
affecting treatment delivered).

Statistical analyses were conducted on complete cases from the mITT analysis set, that is participants
were included in the analyses if they attended the visit of interest and had evaluable data for the
outcome measure of interest. Evaluable data are non-missing for the outcome measures listed in
Outcome measurements, except for the three questionnaires MDADI, EORTC QLQ-C30 and EORTC
QLQ-H&N35, for which simple imputation for missing questionnaire items in accordance with the
questionnaire’s scoring manual was used (seeSecondary outcome measures).

A Consolidated Standards of Reporting Trials (CONSORT) flow diagram was drafted to describe
participant flow and retention throughout the trial (see Figure 10). Participants who discontinued
with LLLT and participants who withdrew from the trial were presented in a line listing. Descriptive
statistics were used to summarise participant follow-up, compliance with the LLLT schedule and
baseline characteristics.
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Primary outcome
The primary outcome was the OMWQ-HN total score at 6 weeks post start of LLLT. The OMWQ-HN
total score was computed for all participants except those with missing data on more than one item,
with the exception of participants who scored 0 (no soreness) on question 1 (who would not then
proceed to the remaining questions and would be given a total score of 0).21

Primary analysis of the primary outcome
Summary statistics for the OMWQ-HN total score at 6 weeks were reported by arm, along with the
mean difference between arms and associated 95% confidence interval (CI). This analysis did not adjust
for a participant ’s OMWQ-HN total score at baseline, as the baseline score was collected before the
start of (C)RT treatment and mucositis is a side effect of (C)RT treatment.

Additional summary statistics were reported for the OMWQ-HN at baseline, during weeks 1 –6 of
CRT and at the 4-month follow-up visit. Participants’ individual scores are plotted over the course
of treatment. Changes in the OMWQ-HN total score from baseline to 6 weeks were also shown
graphically (seeFigure 14).

Planned subgroup analyses
The OMWQ-HN total score at 6 weeks was summarised descriptively within each level of trial
stratification subgroup: (1) planned treatment (radiotherapy alone or CRT) and (2) unilateral or bilateral
radiotherapy fields for those participants included in the primary analysis.

Secondary outcomes
The descriptive summaries for secondary outcomes, as presented inChapter 3, Results, primarily
focused on assessments undertaken at baseline, 6 weeks and 4 months, with further descriptive
summaries included inAppendix 2.

For the WHO Oral Mucositis Grading Scale score, the number and percentage of participants with
each grade were presented and the difference in proportion of participants reporting grades III or IV,
indicating severe or life-threatening mucositis, was reported with associated 95% CIs.

Health-related QoL questionnaires (i.e. MDADI, EORTC QLQ-C30 and EORTC QLQ-H&N35) were
scored according to their manuals and any missing data were handled as recommended. Outcomes were
summarised descriptively as frequencies (and percentages) or means/medians [and SDs/interquartile
ranges (IQRs)]. The difference between treatment arm means at 6 weeks and treatment arm means at
4 months for these measures were reported and presented graphically (seeFigure 12).

Adverse events were coded using the Medical Dictionary for Regulatory Activities terminology
(MedDRA®) and the preferred term was used for reporting. The number of AEs per participant
and worst grade per participant were summarised descriptively by allocated treatment arm.

The number of participants reporting each AE was tabulated (for AEs occurring in at least 5% of
participants in either treatment arm). SAEs were presented as a line listing that included the allocated
treatment arm. All non-serious adverse reactions (AEs that were possibly, probably or definitely related
to LLLT) that occurred were tabulated according to the allocated treatment arm.

Patient and public involvement

The patient perspective was central to the trial design and implementation, and will be important for the
dissemination. A patient representative (Mrs Valerie Bryant) was actively involved in the LiTEFORM trial
since the project idea was developed; she was a valued member and regular attendee of TMG meetings.
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As an author of this report, Mrs Valerie Bryant reviewed its content and continues to provide guidance on
the dissemination of findings to lay audiences.

A PPI group, which was led by Mrs Valerie Bryant, was established at the outset. The group met
throughout the trial and their views have been represented at the TMG meetings. The group members
changed throughout the trial and included individuals with experience of HNC treatment at various
post-treatment time points and some with previous experience of LLLT.

In planning this research, the PPI group identified OM as the worst part of receiving (C)RT, and
anything that might ease this and prevent the eating and drinking problems was deemed a top priority.
Subsequently, group members provided input, opinion and guidance for the trial. Examples of this
include the selection of the PROM (primary outcome); trial launch event presentation; and revisions
of the content and language used in the PIS, health economic questionnaires and the end-of-study
information sheets (see Report Supplementary Material 6and 7). The PPI group has advised on trial
processes, including initial patient approach and informing participants about which treatment arm
they had been allocated to after the trial had ended.

As part of dissemination, Mrs Valerie Bryant and a LiTEFORM trial participant planned and produced a
video that captured the patient experience of the trial, once recruitment had closed. This video will be
used for multiple purposes and audiences, with around 20 minutes of footage available to tailor use for
each purpose.

Definition of the end of trial

The last participant trial visit was either the 4-month follow-up visit or the 14-month follow-up visit.
The end of the study was defined as the database lock. Recruitment ended at the time planned;
however, the study did not reach the recruitment target. Fourteen-month data were collected only
for participants who commenced their laser therapy prior to 6 July 2018. Those participants affected
by this shorter follow-up were provided information through an end-of-study information sheet
(seeReport Supplementary Material 6and 7).

METHODS
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Chapter 3 Results

Introduction

Following the decision by the funder that the LiTEFORM trial would close before reaching its original
recruitment target, it was agreed with the funder that recruitment would cease and follow-up would
end when the last participant to enter the trial was scheduled to have reached their 4-month visit
(the revised ‘last patient trial visit ’). Fourteen-month visit data were collected only for participants
who had been in the trial long enough at the time of the revised ‘last patient trial visit ’. With only
87 participants randomised, not all of the statistical analyses proposed in the protocol were appropriate.
In particular, formal comparative analyses of effectiveness were not performed and analyses were
descriptive (seeChapter 2, Statistical analysis plan). Summaries of baseline, 6-week and 4-month visit
data are presented in this chapter. The 14-month visit data are presented in Appendix 2owing to the
small numbers of participants followed up at that time point.

Recruitment

The trial was conducted in nine regional HNC sites in England, Scotland and Wales (seeChapter 2,
Setting). Recruitment was expected to take place over 24 months, starting in April 2017. Recruitment
opened on 27 October 2017; the first participant was randomised on 29 November 2017 and the last
on 1 April 2019. Eighty-seven participants (23% of the original target of 380) were randomised over
this 18-month period. The number of randomised participants per site ranged from two to 24, with a
median of eight participants. Figure 9shows the original recruitment target, the actual recruitment
and the recruitment by site. Sites are listed from top to bottom in order of their opening dates. Figures
in parentheses represent the total number of participants recruited for that site.

Internal nine-month pilot phase

The LiTEFORM trial included a 9-month internal pilot phase, with up to seven sites planned to open to
recruitment during this period and 100 participants randomised. A further three sites were planned to
open during the full RCT with an additional 280 participants randomised. At the end of the 9-month
pilot phase, the trial was reviewed by the DMC, TSC and NIHR HTA programme. Although, at that
stage, the trial had not met the required progression criteria (see Chapter 2, Statistical methods, Internal
nine-month pilot phase), we were advised by the funder, following recommendations and support from
the oversight committees, to continue with site set-up and recruitment at the open sites. Owing to
the length of time required to set up new sites, site set-up needed to continue while the NIHR HTA
programme considered a recovery proposal extending the duration of the trial. However, because of
the slower than expected opening of sites and participant recruitment, the trial was closed before
reaching the original recruitment target of 10 sites and 380 participants.

Participant journey

Patient/participant progress from the assessment for eligibility to the end of their LiTEFORM trial
journey is shown in the CONSORT flow diagram inFigure 10.
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FIGURE 9 Cumulative number of participants randomised by month.

Screening and eligibility
A total of 231 patients were identified by trial sites and screened for eligibility. Of these participants,
50 out of 231 (22%) were deemed ineligible to take part by local research staff. When available,
the main reasons given for the ineligibility of screened patients were as follows:

l planned radiotherapy dose of < 60 Gy (n = 11)
l non-NHS patient (n = 10)
l OM and trismus prior to radiotherapy treatment ( n = 7)
l non-squamous cell carcinoma (n = 5)
l participation in a competing trial ( n = 5).

Of the 181 patients deemed eligible, 145 (80%) were given information about the trial and (20%) were
not. When available, reasons for not having been given information about the trial were as follows:

l patient was missed (n = 9)
l there was no capacity at the site to take on new participants (n = 3)
l patient did not want to commit to the additional time/burden ( n = 2)
l patient was participating in a competing trial (n = 2).

RESULTS
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Assessed for eligibility
(n = 231)

Randomised
(n = 87)a

Excluded
(n = 144)

• Ineligible, n = 50
• Declined to participate, n = 58
• Did not receive study
    information, n = 36

• Received at least one session of LLLT, n = 43
• Did not receive any sessions of LLLT, but
    agreed to continue with trial assessments,
    n = 1

Allocated to laser therapy: LLLT
(n = 44)

• Received at least one session of laser
    therapy, n = 40
• Did not receive any sessions of sham laser
    therapy, reasons under withdrawals below,
    n = 3b

Allocated to sham laser therapy
(n = 43)

On study at 4 months
(n = 39)

(Did not attend 4-month visit, n = 4)

Included in 6-week mITT analysis (n = 37)d

Not included in 6-week mITT analysis (n = 3)
• OMWQ-HN has missing items, n = 1
• OMWQ-HN not undertaken, n  = 2

On study at 6 weeks
(n = 40)

(Did not attend 6-week visit, n = 1)

Received at least one session of LLLT,
n = 4
• Unable to tolerate radiotherapy
• Poor oral access
• No reason given
• Oral discomfort

Withdrawals
(n = 4)c Did not receive any sessions of sham laser

therapy, n = 3b

• Requirements of trial too demanding
• Nausea and vomiting
• Laser not available
Received at least one session of sham
laser therapy, n = 2
• Oral discomfort
• SAE

Withdrawals
(n = 5)c

Included in 6-week mITT analysis (n = 34)e

Not included in 6-week mITT analysis (n = 4)
• OMWQ-HN has missing items, n = 1
• OMWQ-HN not undertaken, n  = 3

On study at 6 weeks
(n = 38)

(Did not attend 6-week visit, n = 2)

On study at 4 months
(n = 38)

(Did not attend 4-month visit, n = 3)

On study at 14 months
(n = 12)

(Did not attend 14-month visit, n = 2)

Study closed before 14-month
visit reached

(n = 27)

Death
(n = 1)c

Study closed before 14-month
visit reached

(n = 21)

Death
(n = 1)c

On study at 14 months
(n = 16)

6-week visit

4-month visit

14-month visit

FIGURE 10 The CONSORT flow diagram of participant journey through the trial. a, Target recruitment was 380
participants; b, these are the same three participants (there were five withdrawals in the sham arm in total); c, see
Table 4for further details; d, OMWQ-HN primary analysis ( n = 37) included six participants who had discontinued LLLT
(seeTable 8); and e,n = 34 OMWQ-HN primary analysis (n = 37) included nine participants who had discontinued sham
laser therapy (seeTable 8).
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Of the 145 patients given information about the trial, 58 (40%) declined the offer to participate.
The reasons given for non-participation (which were largely reported in free text) were as follows:

l patient did not want to commit to the additional time/burden for the trial ( n = 22)
l patient felt that the trial was too much to consider after their cancer diagnosis ( n = 6)
l patient did not want to be randomised to receive sham (n = 3)
l patient could not organise travel to accommodate the trial ( n = 2)
l staff were unable to contact the patient ( n = 2).

Randomisation by arm
Following consent, 87 participants were randomised: 44 were allocated to the LLLT arm and 43 were
allocated to the sham arm.

Numbers analysed
Statistical analyses were conducted on complete cases from the mITT analysis set (Table 3)
(seeChapter 2, Statistical analysis plan).

Withdrawals and deaths
All participants provided data at their baseline visit. Three participants in the sham arm withdrew from
the trial before starting laser therapy (see Figure 10). During the 6-week treatment period, six further
participants withdrew from the trial (LLLT arm, n = 4; sham arm,n = 2). The reasons and timings of
withdrawals are given in Table 4. Two further participants died during the trial: one of metastatic
squamous cell carcinoma (LLLT arm) and one of bilateral pulmonary thromboembolism (sham arm).

TABLE 3 Analysis sets

Analysis set

Treatment arm ( n)

LLLT Sham

ITT 45 42

mITT 44 (including 41 from the LLLT ITT population) 43 (including 39 from the sham ITT population)

TABLE 4 Withdrawals and deaths

Treatment arm Reason Last LLLT session received

LLLT Unable to tolerate radiotherapy 1 week (session 1)

LLLT Poor oral access 1 week (session 1)

LLLT No reason given 1 week (session 3)

LLLT Oral discomfort 3 weeks (session 2)

LLLT Death (metastatic squamous cell carcinoma
of the retromolar region)

4 weeks (session 1)

Sham Requirements of trial too demanding No laser therapy received

Sham Nausea and vomiting No laser therapy received

Sham Laser not available No laser therapy received

Sham Oral discomfort 1 week (session 3)

Sham SAE 2 weeks (session 2)

Sham Death (bilateral pulmonary thromboembolism) 6 weeks (session 3)

RESULTS
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Participant follow-up visits
Participants were scheduled to return for their trial assessments at the following time points:

l baseline (after consent but before day 1 of radiotherapy)
l weeks 1–5
l 6 weeks
l 4 months after the final 6-week radiotherapy session (± 2 weeks)
l 14 months after the final 6-week radiotherapy session (± 2 weeks).

Only 28 participants (LLLT arm,n = 12; sham arm,n = 16) who started radiotherapy prior to 6 July
2018 had been in the study long enough to attend their 14-month trial visit.

Attendance at trial visits and compliance with trial visit windows
The attendance at trial visits for those participants still being followed up was high: 75 out of 78 (96%)
at the 6-week visit and 70 out of 77 (91%) at the 4-month visit ( Table 5). Nearly all participants (26/28,
83%) who had been in the trial long enough to have a 14-month visit scheduled attended. However,
compliance with the ± 2-week trial visit windows at 4 and 14 months was poor: 28 out of 70 (40%) at
4 months and 14 out of 26 (54%) at 14 months (Figure 11). We suspect that the compliance with these
trial visit windows reflects local follow-up protocols for cancer.
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FIGURE 11 Compliance with the 4- and 14-month trial visit windows. The solid vertical lines are at 4 and 14 months since
the last radiotherapy session; the dashed vertical lines are± 2 weeks around these visit times. At 4 months, 28 out of
70 (40%) participants were within the 2-week visit window and at 14 months there were 14 out of 26 (54%) participants.

TABLE 5 Participant attendance at trial visits by treatment arm

Time point

Number attended/number on trial (% of randomised)

Treatment arm

Total (N = 87)LLLT arm (N = 44) Sham arm (N = 43)

6 weeks 39/40 (88.6) 36/38 (83.7) 75/78 (86.2)

4 months 35/39 (79.5) 35/38 (81.4) 70/77 (80.5)

14 monthsa 10/12 (22.7) 16/16 (37.2) 26/28 (29.9)

a Only 28 participants had been in the trial long enough to be followed up at 14 months (LLLT arm, n = 12;
sham arm,n = 16).

DOI: 10.3310/UWNB3375 Health Technology Assessment 2022 Vol. 26 No. 46

Copyright © 2022 Nugent et al. This work was produced by Nugent et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

27



Baseline data

Baseline characteristics of the treatment arms were reported descriptively (Table 6), including the trial
stratification factors, type of planned treatment (radiotherapy alone/CRT) and type of radiotherapy
field (unilateral/bilateral). For categorical outcomes, it should be noted that with only 44 participants
in the LLLT arm and 43 in the sham arm, one participant (in either arm) is equivalent to approximately
2.3%; therefore, an apparently ‘large’ difference of 9% between arms, for example, represents, on
average, four participants more in one arm than the other.

TABLE 6 Baseline characteristics of all randomised participants (mITT analysis set,n = 87)

Characteristic

Treatment arm

Overall ( N = 87)LLLT (N = 44) Sham (N = 43)

Stratification factors (at randomisation),n (%)

Planned treatment

Radiotherapy alone 12 (27.3) 8 (18.6) 20 (23.0)

Chemoradiotherapy 32 (72.7) 35 (81.4) 67 (77.0)

Type of radiotherapy field

Unilateral neck 9 (20.5) 10 (23.3) 19 (21.8)

Bilateral neck 35 (79.5) 33 (76.7) 68 (78.2)

Clinical measurements

Age (years)

Mean (SD) 59.1 (9.4) 59.7 (8.2) 59.4 (8.8)

Sex,n (%)

Male 38 (86.4) 31 (72.1) 69 (79.3)

BMI (kg/m2)a

Mean (SD) 26.7 (4.4) 26.9 (5.6) 26.8 (5)

Weight (kg)

Mean (SD) 80.1 (14.8) 80.4 (18.1) 80.2 (16.4)

HNC information

Site of disease,n (%)

Nasopharynx 1 (2.3) 2 (4.7) 3 (3.4)

Oropharynx: HPV positive 24 (54.5) 31 (72.1) 55 (63.2)

Oropharynx: HPV negative 8 (18.2) 2 (4.7) 10 (11.5)

Oropharynx: HPV undetermined 1 (2.3) 1 (2.3) 2 (2.3)

Larynx 3 (6.8) 0 (0.0) 3 (3.4)

Oral cavity 6 (13.6) 5 (11.6) 11 (12.6)

Unknown primary 1 (2.3) 2 (4.7) 3 (3.4)

RESULTS
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TABLE 6 Baseline characteristics of all randomised participants (mITT analysis set,n = 87) (continued)

Characteristic

Treatment arm

Overall ( N = 87)LLLT (N = 44) Sham (N = 43)

TNM classification,n (%)

Primary tumour

T0 1 (2.3) 2 (4.7) 3 (3.4)

T1 9 (20.5) 11 (25.6) 20 (23.0)

T2 21 (47.7) 14 (32.6) 35 (40.2)

T3 5 (11.4) 6 (14.0) 11 (12.6)

T4 8 (18.2) 10 (23.3) 18 (20.7)

Regional lymph nodes

N0 7 (15.9) 3 (7.0) 10 (11.5)

N1 14 (31.8) 11 (25.6) 25 (28.7)

N2 23 (52.3) 26 (60.5) 49 (56.3)

N3 0 (0.0) 3 (7.0) 3 (3.4)

Distant metastasis

MX 0 (0.0) 2 (4.7) 2 (2.30)

M0 44 (100.0) 40 (93.0) 84 (96.6)

M1 0 (0.0) 1 (2.3) 1 (1.1)

Radiotherapy and surgery details

Treatment received,b n (%)

Radiotherapy only 10 (22.7) 8 (18.6) 18 (20.7)

Chemoradiotherapy 33 (75.0) 31 (72.1) 64 (73.6)

Missing 1 (2.3) 4 (9.3) 5 (5.7)

Surgery to primary tumour, n (%) 15 (34.1) 17 (39.5) 32 (36.8)

Debulking 1 0 1

Transoral laser microsurgery 2 1 3

Transoral robotic surgery 4 2 6

Open surgery, no reconstruction 1 3 4

Open surgery with distant flap reconstruction 2 2 4

Neck dissection, unilateral/bilateral 3 6 9

Other 2 3 5

Comorbidity,n (%)

ACE-27

Grade 0 (none) 15 (34.1) 20 (46.5) 35 (40.2)

Grade 1 (mild) 4 (9.1) 4 (9.3) 8 (9.2)

Grade 2 (moderate) 6 (13.6) 3 (7.0) 9 (10.3)

continued
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Baseline characteristics were approximately balanced across the arms with the exception of sex,
for which descriptively (i.e. not in relation to the numerical values) there was a higher proportion of
males in the LLLT arm (86%, 38/44), than in the sham arm (72%, 31/43). Although disease sites were
balanced overall across the arms, for oropharynx there was some imbalance in the distribution of
oropharynx-human papillomavirus (HPV)-positive and -negative cases.

Participants ranged in age from 40 to 76 years (mean 59.4 years, SD 8.8 years); this age distribution
was similar to that in previously reported HNC LLLT studies.39–42

Health-related quality-of-life scores were, descriptively, well balanced across arms. MDADI scores
were in the region of those reported pre treatment from other HNC series (these scores, and EORTC
QLQ-C30 scores, would typically be expected to decline during radiotherapy treatment).43,44

Baseline characteristics are also reported for the subset of 71 participants who were included in the
analysis of the primary outcome (seeAppendix 2, Table 30).

TABLE 6 Baseline characteristics of all randomised participants (mITT analysis set,n = 87) (continued)

Characteristic

Treatment arm

Overall ( N = 87)LLLT (N = 44) Sham (N = 43)

Grade 3 (severe) 1 (2.3) 0 (0.0) 1 (1.1)

Unknown 7 (15.9) 3 (7.0) 10 (11.5)

Missing 11 (25.0) 13 (30.2) 24 (27.6)

Health-related quality of life

MDADI, mean (SD) (higher score indicates better overall QoL)

Global score 78.2 (26.2) 81.4 (24.1) 79.8 (25.1)

Composite score 81.7 (16.7) 83.9 (13.5) 82.8 (15.1)

EORTC QLQ-C30 summary score38 (higher score indicates better functioning/lower symptoms)

Mean (SD) 80.1 (15.8) 81.3 (14.6) 80.7 (15.2)

Eating and communication performance,n (%)

PSS-HN (lower scores reflect poorer performance status)

Normalcy of diet (score of � 50) 10 (22.7) 6 (14.0) 16 (18.4)

Public eating (score of � 50) 8 (18.2) 2 (4.7) 10 (11.5)

Understandability of speech (score of � 50) 2 (4.5) 0 2 (2.3)

Swallowing

WST (volume, ml per swallow)c

Median (IQR) 20 (14.3–25) 20 (14.3–25) 20 (14.3–25)

WST (capacity, ml per second)c

Median (IQR) 12.5 (8.3–20) 16.7 (9.1–20) 14.3 (8.3–20)

ACE-27, Adult Comorbidity Evaluation 27; HPV, human papillomavirus; TNM, tumour node metastasis.
a Missing for one participant in the sham arm.
b Based on data collected at the 6-week visit.
c Baseline WST volume missing for two LLLT arm and two sham arm participants; WST capacity missing for one LLLT

arm and two sham participants.

RESULTS
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Treatment received

Participants were scheduled to receive three sessions of LLLT or sham therapy per week during their
6 weeks of radiotherapy, giving a possible maximum of 18 sessions.

Laser therapy sessions
Table 7presents a summary and a breakdown of the number of laser therapy sessions received by
treatment arms for (1) all 87 randomised participants and (2) the 71 participants included in the
analysis of the primary outcome. The lowest reported effective frequency of LLLT sessions for OM in
HNC is two per week.45 We, therefore, considered receiving at least two sessions of laser therapy per
week for 6 weeks to be sufficient to deliver a therapeutic dose. Only 54% (47/87) of participants
received at least two sessions of laser therapy per week for 6 weeks [with a slightly higher percentage,
63% (45/71), for the participants included in the analysis of the primary outcome].

Discontinuation of treatment
Of the 87 randomised participants, 83 received at least one session of LLLT or sham laser therapy
(seeTable 7). Eighteen participants (LLLT arm,n = 6; sham arm,n = 12) discontinued treatment before
completing their scheduled 18 sessions, but remained in the trial and continued with trial assessments
(Table 8). The most frequently recorded reason for discontinuation was the participant becoming too
unwell to tolerate the laser therapy sessions. Radiotherapy for HNC, as stated previously, is a very
intense treatment with significant associated side effects. The reasons for withdrawal reflect a pattern
of the side effects gradually building up. People who struggled with the laser treatment withdrew from
the trial early, soon after starting laser treatment. As treatment continued, more participants then
dropped out because of the side effects of their (C)RT.

TABLE 7 Number of laser therapy sessions

Events

All randomised participants Participants in the primary analysis

Treatment arm

Total
(N = 87)

Treatment arm

Total
(N = 71)

LLLT
(N = 44)

Sham
(N = 43)

LLLT
(N = 37)

Sham
(N = 34)

Median (IQR) number of
sessions received

17 (14.5–18) 16 (7–17) 16 (12–18) 17 (16–18) 17 (14–18) 17 (15–18)

Received at least two sessions
per week for 6 weeks, n (%)

26 (59.1) 21 (48.8) 47 (54.0) 25 (67.6) 20 (58.8) 45 (63.4)

Breakdown of number of sessions received,n (%)

16–18 29 (65.9) 22 (51.2) 51 (58.6) 28 (75.7) 21 (61.8) 49 (69.0)

13–15 5 (11.4) 8 (18.6) 13 (14.9) 4 (10.8) 8 (23.5) 12 (16.9)

10–12 1 (2.3) 2 (4.7) 3 (3.4) 1 (2.7) 0 (0.0) 1 (1.4)

7–9 2 (4.5) 1 (2.3) 3 (3.4) 1 (2.7) 1 (2.9) 2 (2.8)

4–6 3 (6.8) 3 (7.0) 6 (6.9) 3 (8.1) 2 (5.9) 5 (7.0)

1–3 3 (6.8) 4 (9.3) 7 (8.0) 0 (0.0) 2 (5.9) 2 (2.8)

0 1 (2.3) 3 (7.0) 4 (4.6) 0 (0.0) 0 (0.0) 0 (0.0)
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Radiotherapy and chemotherapy received
Details of the therapy regimes for participants receiving radiotherapy and CRT are described in Tables 9
and 10. All participants receiving radiotherapy received intensity-modulated radiation therapy (IMRT).

Primary outcome

The primary outcome was the OMWQ-HN score at 6 weeks post start of LLLT (see Chapter 2, Primary
outcome). Responses to the OMWQ-HN were summed to give a total overall score between 0 and
54 points, with a higher score indicating poorer well-being and oral function.

Participants evaluable for the primary outcome
A total of 78 participants (LLLT arm, n = 40; sham arm,n = 38) remained in the trial at 6 weeks
when the primary outcome was collected (seeFigure 10). Of these participants, seven did not (fully)
complete the OMWQ-HN and could not be included in the primary analysis (LLLT arm,n = 3; sham arm,
n = 4). The primary analysis included 71 participants (LLLT arm,n = 37; sham arm,n = 34), that is 81% of
the 87 randomised participants. The completion rate of the OMWQ-HN at each trial visit is presented
in Appendix 2, Table 31.

Primary analysis
At 6 weeks, the OMWQ-HN total score in the LLLT arm ranged from 8 to 50 points (mean 33.2 points,
SD 10.0 points) and in the sham arm ranged from 4 to 53 points (mean 27.4 points, SD 13.8 points)
(Table 11and Figure 12). The OMWQ-HN total score was, on average, 5.8 points higher (95% CI 0.1 to
11.5 points) in the LLLT arm than in the sham arm, with a higher score indicating poorer well-being and

TABLE 8 Discontinuation of laser therapy and reasons

Treatment arm Reason Last session received

Participant 6-week
OMWQ-HN data included
in the primary analysis

LLLT Unable to tolerate laser treatment Week 2 (session 2) Yes

LLLT Oral discomfort Week 2 (session 3) Yes

LLLT Lethargy Week 3 (session 3) Yes

LLLT Radiotherapy treatment side effects Week 4 (session 1) Yes

LLLT Radiotherapy treatment side effects Week 5 (session 1) Yes

LLLT Laser fault Week 5 (session 2) Yes

Sham Unable to tolerate flashing light Week 1 (session 3) Yes

Sham Nausea and vomiting Week 1 (session 3) No

Sham Radiotherapy treatment side effects Week 2 (session 1) Yes

Sham Oral discomfort Week 2 (session 1) Yes

Sham Radiotherapy treatment side effects Week 2 (session 2) Yes

Sham Radiotherapy treatment side effects Week 3 (session 3) Yes

Sham Patient choice Week 4 (session 3) No

Sham Radiotherapy treatment side effects Week 5 (session 1) No

Sham Radiotherapy treatment side effects Week 5 (session 1) Yes

Sham Oral discomfort Week 5 (session 1) Yes

Sham Nausea and vomiting Week 5 (session 2) Yes

Sham Radiotherapy treatment side effects Week 5 (session 3) Yes
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TABLE 11 Mean difference in OMWQ-HN at 6 weeks between treatment arms

Treatment arm, OMWQ-HN score (points)
at 6 weeks a

Mean score (points) difference b

(LLLT arm score minus sham arm score)LLLT (n = 37) Sham (n = 34)

33.2 (10.0) 27.4 (13.8) 5.8 (0.1 to 11.5)

a Data presented as mean (SD).
b Data presented as mean (95% CI). Mean difference was unadjusted for baseline OMWQ-HN score.

TABLE 10 Summary of systemic treatment for participants receiving CRT (N = 68)

Systemic treatment

Treatment arm, n (%)

LLLT (N = 33) Sham (N = 35)

Cetuximab 2 (6) 1 (3)

Cisplatin 27 (82) 28 (80)

Carboplatin 4 (12) 2 (6)

Missing 0 (0) 4 (11)

5-FU, fluorouracil.
One participant in the LLLT arm received neoadjuvant carboplatin and 5-FU.

TABLE 9 Summary of radiotherapy treatment for all randomised participants

Events

Treatment arm, n (%)

LLLT (N = 44) Sham (N = 43)

Aim��of��radiotherapy

Primary radical radiotherapy 24 (55) 31 (72)

Adjuvant radiotherapy 18 (41) 9 (21)

Missing 2 (5) 3 (7)

Radiotherapy received

Participants received all planned fractions 40 (91) 37 (86)

Participants missed at least one fraction 1 (2) 3 (7)

Reasons for missed fractions

Adverse event 1 (2)

Patient choice 1 (2)

Extreme weather conditions 1 (2)

Reason missing 1 (2)

Missing 3 (7) 3 (7)
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oral function. At the design stage of the trial, a minimal clinically important difference (MCID) between
arm means was considered to be 4 points.The 95% CI provides the range of possible‘true’ mean differences
in the population of interest that are compatible with the trial data; it includes the prespecified MCID, but its
lower limit is very close to a zero mean difference, sodoes not preclude the possibility of a very small mean
difference between the arms.This analysis should be interpreted cautiously given the number of participants
included and the role of chance variation.
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FIGURE 12 Distribution of OMWQ-HN total scores at 6 weeks by treatment arm ( n = 71). a, Box plot of OMWQ-HN
total scores at week 6 by treatment arm. The solid line represents the median and the dashed line represents the mean.
Each black marker represents an individual participant. b, Histograms showing frequency of OMWQ-HN total scores at
week 6 by treatment arm for LLLT (left) and sham (right).
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The summary statistics for the OMWQ-HN total score for each week are given in Table 12and
participants’ individual scores are plotted over the course of treatment in Figure 13. Changes in the
OMWQ-HN total from baseline to 6 weeks are shown in Figure 14.

Planned subgroup analyses
To inform future studies, summary statistics for the OMWQ-HN total score at 6 weeks by level of trial
stratification factors, for the 71 participants in the primary analysis, are given in Table 13.

Secondary outcomes

Descriptive summaries for secondary outcomes are presented for assessments performed at baseline,
6 weeks and 4 months. Further descriptive summaries of additional assessments can be found in
Appendix 2, including those collected during weeks 1–5 of radiotherapy and at the 14-month follow-up.
Comprehensive summaries of the completeness of individual questions/domains for secondary
outcomes are also provided inAppendix 2.

TABLE 12 Summary statistics for OMWQ-HN total score by treatment arm across visits

Treatment
arm

Time point

Baseline 1 week 2 weeks 3 weeks 4 weeks 5 weeks 6 weeks 4 months

LLLT

Total, n 44 44 41 41 40 40 40 39

Available, n 43 40 38 36 37 36 37 23

OMWQ-HN total score (points)

Minimum 0 0 0 0 0 6 8 0

Median (IQR) 4 (0–13) 0 (0–5) 7 (0–14) 16 (11–28.5) 25 (19–36) 27.5 (18.5–34.5) 34 (28–41) 18 (0–25)

Mean (SD) 8.1 (10.1) 4.7 (7.8) 9.1 (10.1) 19.2 (11.1) 26.2 (11.2) 27.2 (10.8) 33.2 (10) 14.6 (12.7)

Maximum 35 30 39 47 46 51 50 36

Sham

Total, n 43 40 39 38 38 38 38 38

Available, n 43 39 37 36 38 36 34 19

OMWQ-HN total score (points)

Minimum 0 0 0 0 3 4 4 0

Median (IQR) 3 (0–7) 0 (0–7) 3 (0–7) 15 (7.5–26) 21 (14–32) 28 (13.5–34) 26 (20–39) 7 (0–19)

Mean (SD) 6.8 (10.6) 5 (9.1) 5.9 (8.3) 17.8 (13.6) 22.4 (13) 25.6 (12.9) 27.4 (13.8) 10.7 (11.9)

Maximum 38 40 35 54 54 54 53 38

Higher scores on the OMWQ-HN indicate poorer well-being and oral function.
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well-being and oral function. One participant in the LLLT arm is not included because of missing data at baseline.
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World Health Organization Oral Mucositis Grading Scale score
The number and percentage of participants with each WHO grade at baseline, 6 weeks and 4 months
are given in Table 14. At baseline, no participants were assigned the highest grades III/IV, which indicate
severe or life-threatening mucositis. At 6 weeks, data were available for 73 out of 78 participants
(93.6%; two missing from the LLLT arm and three missing from the sham arm). In the LLLT arm, 19 out
of 38 (50%) participants had grade III/IV mucositis, compared with 21 out of 35 (60%) participants
in the sham arm. The proportion of participants with grade III/IV OM at 6 weeks was, on average,
10% (95% CI–32.7% to 12.7%) lower in the LLLT arm than in the sham arm. This 95% CI is wide
and indicates that these trial data are compatible with a difference between treatment arms in the
percentage of participants deemed to have grade III/IV OM at 6 weeks, in the population of interest,
that ranges from 33% fewer participants in the LLLT arm than in the sham arm to 13% more.

Health-related quality-of-life measures
Figures 15and 16 present the 95% CIs for the difference between treatment arm means at 6 weeks
and 4 months for health-related quality-of-life (HRQoL) measures. In addition, these figures include
the means and SDs used to calculate the mean differences, along with, for context and to facilitate
interpretation, the baseline means and SDs for the participants who were included in those calculations
at each time point. The 95% CIs at 6 weeks and 4 months are wide, reflecting the small number
of participants with evaluable data and the large variation between participants at each time point.
The 95% CIs indicate the range of possible treatment effects that are compatible with the trial data
and include effects in both directions (in favour of LLLT and in favour of sham); all include the null effect
and, therefore (and given that there are 22 outcomes at each of two time points), these results should
be interpreted cautiously.

MD Anderson Dysphagia Inventory
The MDADI was administered at the baseline, 6-week, 4-month and 14-month visits. The global,
physical, functional, emotional and composite score on the MDADI ranges from 20 to 100, with lower
scores indicating greater impairment. The MDADI was well completed by participants at all visits
for both treatment arms (see Appendix 2, Table 37). The global score (one item) was completed by at
least 90% of participants at each visit, with the highest percentage at baseline (100%) and the lowest
at the 4-month visit (70/77; 90.9%). The composite score was calculated as the weighted average of
the emotional, functional and physical domain scores (seeChapter 2, Secondary outcome measures).
The composite score completion rate was highest at baseline (100%) and lowest at the 4-month visit
(68/77; 88.3%). At each visit, missing composite score data were almost always a result of all three
domain scores being missing simultaneously.

TABLE 13 Summary statistics for OMWQ-HN score at 6 weeks by level of randomisation stratification factors ( n = 71)

Stratification factors

Treatment arm

LLLT (N = 37) Sham (N = 34)

n
OMWQ-HN score at
6 weeks, mean (SD) n

OMWQ-HN score at
6 weeks, mean (SD)

Treatment receiveda

Radiotherapy 9 27.2 (11.7) 8 16.4 (9.9)

Chemoradiotherapy 28 35.1 (8.8) 26 30.8 (13.2)

Type of radiotherapy field

Unilateral 7 30.6 (14.8) 9 29.6 (13.0)

Bilateral 30 33.8 (8.8) 25 26.6 (14.3)

a One participant in the LLLT arm who was randomised to radiotherapy received CRT (included under CRT here).
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TABLE 14 Secondary outcomes: descriptive statistics by treatment arm and visit

Outcome

Visit

Baseline 6 weeks 4 months

LLLT arm (N = 44) Sham arm (N = 43) LLLT arm (N = 40) Sham arm (N = 38) LLLT arm (N = 39) Sham arm (N = 38)

WHO mucositis score,n/N (%)

Grades 0–II 43/43 (100) 43/43 (100) 19/38 (50) 14/35 (40) 30/31 (96.8) 34/35 (97.1)

None 39 41 3 4 18 19

Mild 4 2 6 3 8 13

Moderate 0 0 10 7 4 2

Grade III or IV 0/43 0/43 19/38 (50) 21/35 (60) 1/31 (3.2) 1/35 (2.9)

Severe 0 0 19 20 1 1

Life-threatening 0 0 0 1 0 0

WST, median (IQR),n

Volume (ml per swallow) 20.0 (14.3–25.0), 42 20.0 (14.3–25.0), 41 11.1 (0–16.7), 31 12.5 (6.7–16.7), 29 14.3 (11.1–20.0), 25 16.7 (11.8–25.0), 32

Capacity (ml per second) 12.5 (8.3–20.0), 43 16.7 (9.1–20.0), 41 2.4 (0–11.3), 32 4.7 (1.8–10), 29 10.0 (6.7–14.3), 25 12.5 (5.1–20.0), 32

PSS-HN

Normalcy of diet

Scored � 50,a n/N (%) 10/44 (22.7) 6/43 (14.0) 33/39 (84.6) 32/35 (91.4) 23/35 (65.7) 19/35 (54.3)

Median (range) 100 (0, 100) 100 (0, 100) 10 (0, 100) 20 (0, 100) 50 (10, 100) 50 (0, 100)

Eating in public

Inpatient, n/N 0/44 0/43 2/38 (5.3) b 3/34 (8.8)b 0/35 0/35

Scored � 50,c n/N (%) 8/44 (18.2) 2/43 (4.7) 28/36 (77.8) 26/31 (83.9) 13/35 (37.1) 11/35 (31.4)

Median (range) 100 (0, 100) 100 (25, 100) 25 (0, 100) 25 (0, 100) 75 (0, 100) 75 (0, 100)
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TABLE 14 Secondary outcomes: descriptive statistics by treatment arm and visit (continued)

Outcome

Visit

Baseline 6 weeks 4 months

LLLT arm (N = 44) Sham arm (N = 43) LLLT arm (N = 40) Sham arm (N = 38) LLLT arm (N = 39) Sham arm (N = 38)

Understandability of speech

Scored � 50,d n/N (%) 2/44 (4.5) 0/43 (0) 4/39 (10.3) 5/35 (14.3) 1/35 (2.9) 0/35 (0)

Median (range) 100 (25, 100) 100 (75, 100) 100 (25, 100) 100 (25, 100) 100 (25, 100) 100 (75, 100)

Weight (kg)

Mean (SD),n 80.1 (14.8), 44 80.4 (18.1), 43 74.9 (12.7), 39 75.9 (15.8), 35 71.2 (11.5), 31 71.3 (15.1), 33

BMI (kg/m2)

Mean (SD),n 26.7 (4.4), 43 26.9 (5.6), 43 25 (4), 38 25.3 (4.9), 35 24.2 (3), 30 23.8 (4.6), 33

a At best, soft, chewable foods.
b For the PSS-HN, inpatients were not scored on‘eating in public’.
c At best, only in the presence of selected persons in selected places.
d At best, usually understandable; face-to-face contact necessary.
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Summary statistics at each visit (baseline, 6 weeks, 4 months and 14 months) for the MDADI global,
emotional, functional and physical domains, and composite scores are presented inAppendix 2,
Tables 32–36. Differences between treatment arms in the MDADI global and composite score means
(with associated 95% CIs) at 6 weeks and 4 months are presented inFigure 15. MDADI global and
composite scores were lower at 6 weeks than at baseline (pre treatment) and by 4 months had
increased but were not back at the level at baseline. This drop during treatment would be expected.43

Secondary outcome

MDADI

Global Better overall QoL Baseline 37 3579.5 (25.2)
Week 61 item 45.4 (26.1)

81.1 (25.2)
45.1 (22.4) 0.3 (–11.2 to 11.7)

Baseline 35 3575.4 (27.0)
4 month 65.1 (28.0)

80.6 (25.2)
73.7 (22.6) –8.6 (–20.7 to 3.6)

Composite Better functioning Baseline 34 3584.0 (15.4)
Week 619 items 58.1 (13.6)

83.5 (13.8)
59.5 (11.7) –1.4 (–7.5 to 4.7)

Baseline 35 3380.7 (16.5)
4 month 67.5 (16.2)

83.3 (12.9)
68.0 (15.0) –0.4 (–8.0 to 7.1)

EORTC QLQ-C30

Global health/QoL Better global health/QoL Baseline 36 3366.0 (21.9)
Week 6Two items 41.4 (20.1)

68.9 (23.3)
44.4 (22.5) –3.0 (–13.2 to 7.2)

Baseline 34 3567.2 (22.0)
4 month 60.8 (20.9)

65.7 (23.5)
63.1 (25.6) –2.3 (–13.6 to 8.9)

QLQ-C30 summary Better functioning and Baseline 36 3378.8 (16.4)
Week 627 items lower symptomology 55.7 (17.4)

81.8 (14.5)
62.7 (17.7) –7.0 (–15.5 to 1.4)

Baseline 34 3579.8 (16.2)
4 month 77.3 (15.2)

80.4 (13.9)
78.7 (18.2) –1.4 (–9.4 to 6.7)

EORTC QLQ-H&N35

Pain Greater pain Baseline 37 3527.3 (20.8)
Week 6Four items 53.2 (19.4)

19.8 (22.8)
46.8 (19.0) 6.3 (–2.7 to 15.4)

Baseline 35 3527.9 (20.8)
4 month 25.9 (24.4)

20.5 (23.5)
20.0 (24.2) 5.9 (–5.7 to 17.5)

Swallowing problems Greater problems Baseline 37 3513.1 (18.4)
Week 6Four items with swallowing 56.5 (25.5)

8.6 (14.8)
49.8 (28.2) 6.7 (–5.9 to 19.3)

Baseline 35 3515.0 (19.3)
4 month 26.0 (25.2)

8.8 (14.7)
20.6 (23.0) 5.4 (–6.1 to 16.9)

Senses problems Greater problems Baseline 37 3512.6 (20.9)
Week 6Two items with sense of

smell and taste

61.3 (25.2)
13.3 (20.5)
59.0 (23.7) 2.2 (–9.3 to 13.7)

Baseline 35 3512.9 (21.0)
4 month 38.1 (28.5)

15.2 (20.4)
31.9 (22.3) 6.2 (–6.0 to 18.4)

Speech problems Greater problems Baseline 37 3515.9 (19.0)
Week 6Three items with speech 43.8 (29.3)

12.4 (18.6)
37.8 (31.8) 6.1 (–8.3 to 20.4)

Baseline 35 3518.4 (19.6)
4 month 28.9 (28.5)

13.3 (18.8)
26.7 (27.9) 2.2 (–11.2 to 15.7)

Trouble with social eating Greater trouble Baseline 36 3419.0 (23.7)
Week 6Four items with social eating 61.4 (28.9)

13.4 (20.6)
57.8 (28.2) 3.6 (–10.0 to 17.2)

Baseline 35 3418.3 (24.2)
4 month 39.5 (33.5)

12.4 (15.2)
33.3 (27.4) 6.3 (–8.5 to 21.0)

Trouble with social contact Greater trouble Baseline 37 346.7 (17.2)
Week 6Five items with social contact 34.1 (31.9)

6.7 (13.2)
27.4 (24.4) 6.7 (–6.8 to 20.3)

Baseline 35 357.2 (17.6)
4 month 14.7 (22.5)

7.0 (13.2)
13.5 (22.7) 1.1 (–9.6 to 11.9)

Sexuality Less sexual enjoyment Baseline 31 3118.8 (28.5)
Week 6Two items and interest in sex 51.1 (38.7)

28.5 (35.3)
57.5 (44.1) –6.5 (–27.5 to 14.6)

Baseline 32 3219.8 (29.5)
4 month 22.4 (28.3)

31.2 (36.6)
35.9 (41.9) –13.5 (–31.4 to 4.3)

Higher score indicates Visit n Mean (SD) n Mean (SD) Mean difference (95% CI)

LLLT Sham LLLT minus sham

–40 –30 –20 –10 0 10 20 30 40

Sham mean higher LLLT mean higher

FIGURE 15 The MDADI and EORTC scores: mean difference between treatment arms at 6 weeks and 4 months. All
MDADI and EORTC items ask participants to use‘the past week’ as a reference. Higher scores on the MDADI and EORTC
QLQ-C30 reflect relatively ‘positive’ outcomes (e.g. better functioning or QoL). Higher scores on the EORTC QLQ-H&N35
(pain to felt ill) reflect relatively ‘negative’ outcomes (e.g. greater symptoms or problems). Higher percentages on the EORTC
QLQ-H&N35 (painkillers to weight gain) reflect a greater frequency of occurrence. n indicates, for each treatment arm, the
number of participants included in the calculation of the mean and SD at 6 weeks or 4 months (and the corresponding
mean and SD for the same participants at baseline is reported too). Difference estimates are unadjusted for baseline.
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European Organisation for Research and Treatment of Cancer Quality of Life
Questionnaire 30 and the European Organisation for Research and Treatment of
Cancer Quality of Life Module for Head and Neck Cancer
The EORTC QLQ-C30 was well completed by participants at all visits for both treatment arms, with
scores available for the global health/QoL and QLQ-C30 summary for at least 88% of participants
throughout (see Appendix 2, Table 59). At each visit, the primary reason for the absence of QLQ-C30
summary score data was that all 13 scale scores were missing; partial availability of scale scores
(i.e. less than half non-missing) occurred in only one case at 6 weeks.

Secondary outcome

EORTC QLQ-H&N35

Teeth Greater problems Baseline
Week 6One item with teeth

7.6 (18.2)
12.4 (21.5) 0.2 (–11.7 to 12.2)

Baseline
4 month

9.1 (19.1)
8.1 (18.7) 3.3 (–6 to 12.7)

Opening mouth Baseline
Week 6One item

Greater problems
with opening mouth

widely

20.0 (28.2)
38.1 (34.4) 0.6 (–15.2 to 16.5)

Baseline
4 month

20.0 (30.5)
24.8 (35.6) 3.8 (–13.5 to 21.2)

Dry mouth Greater problems Baseline
Week 6One item with dry mouth

18.1 (26.0)
70.5 (28.9) –1.1 (–15.9 to 13.7)

Baseline
4 month

21.9 (29.1)
71.4 (27.0) –1.0 (–14.8 to 12.9)

Sticky saliva Greater problems Baseline
Week 6One item with sticky saliva

15.2 (21.9)
82.9 (20.4) 1.8 (–8.8 to 12.4)

Baseline
4 month

17.1 (26.0)
51.4 (38.2) 0.0 (–18.2 to 18.2)

Coughing Greater problems Baseline
Week 6One item with coughing

23.8 (22.2)
48.6 (31.7) 7.3 (–7.8 to 22.4)

Baseline
4 month

25.7 (21.5)
28.6 (23.1) 8.6 (–4.8 to 21.9)

Felt ill Greater feelings Baseline
Week 6One item of illness

12.4 (25.7)
46.7 (33.5) 4.7 (–10.7 to 20.1)

Baseline
4 month

14.3 (25.9)
13.3 (25.8) 1.0 (–11.4 to 13.3)

Pain killers Has used Baseline
Week 6One item pain killers

24 (68.6)
34 (97.1) 2.9 (–2.7 to 8.4)

Baseline
4 month

26 (74.3)
20 (57.1) –8.6 (–31.9 to 14.7)

Nutritional supplements Has used Baseline
Week 6One item nutritional supplements

(excluding vitamins)

12 (34.3)
28 (80.0) –4.3 (–23.5 to 14.8)

Baseline
4 month

11 (31.4)
20 (57.1) –11.4 (–34.7 to 11.8)

Feeding tube Has used a Baseline
Week 6One item feeding tube

4 (11.4)
21 (60.0) 4.9 (–17.5 to 27.2)

Baseline
4 month

3 (8.6)
7 (20.0) 11.4 (–8.9 to 31.7)

Weight loss Has lost weight Baseline
Week 6One item

10 (28.6)
30 (85.7) –11.4 (–30 to 7.1)

Baseline
4 month

10 (28.6)
18 (51.4) –12.0 (–35.5 to 11.5)

Weight gain Has gained weight Baseline
Week 6One item

13 (37.1)
3 (8.6) 8.6 (–7.0 to 24.1)

Baseline
4 month

12 (34.3)
7 (20.0) 4.2 (–15.5 to 24.0)

Higher score indicates Visit n Mean (SD) n

nYes indicates n Yes (%)

Mean (SD) Mean difference (95% CI)

Difference in % (95% CI)

LLLT Sham LLLT minus sham

–40 –30 –20 –10 0 10 20 30 40

Sham mean (or %) higher LLLT mean (or %) higher
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35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

35

26.1 (38.6)
12.6 (28.7)

25.7 (38.8)
11.4 (19.7)

23.4 (33.2)
38.7 (32.9)

21.0 (31.4)
28.6 (37.2)

19.8 (27.7)
69.4 (33.7)

21.0 (28.1)
70.5 (31.1)

22.5 (33.4)
84.7 (24.3)

24.8 (34.6)
51.4 (38.2)

27.9 (25.5)
55.9 (32.4)

29.5 (23.9)
37.1 (32.1)

14.4 (25.5)
51.4 (32.0)

14.3 (24.6)
14.3 (25.9)

29 (78.4)
37 (100)

27 (77.1)
17 (48.6)

13 (35.1)
28 (75.7)

13 (37.1)
16 (45.7)
10 (27.0)
24 (64.9)

10 (28.6)
11 (31.4)

9 (25.7)
26 (74.3)

9 (27.3)
13 (39.4)

6 (17.1)
6 (17.1)

5 (15.2)
8 (24.2)

Yes (%)

FIGURE 16 The EORTC scores: mean and percentage difference between treatment arms at 6 weeks and 4 months.
All EORTC QLQ items ask participants to use‘the past week’ as a reference. Higher scores on the EORTC QLQ-H&N35
(pain to felt ill) reflect relatively ‘negative’ outcomes (e.g. greater symptoms or problems). Higher percentages on the EORTC
QLQ-H&N35 (painkillers to weight gain) reflect a greater frequency of occurrence. n indicates, for each treatment arm,
the number of participants included in the calculation of the mean and SD at 6 weeks or 4 months (and the corresponding
mean and SD for the same participants at baseline is reported too). Difference estimates are unadjusted for baseline.
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The completion of the EORTC QLQ-H&N35 scales was> 80% at all visits (seeAppendix 2, Table 59).
Lower completion rates for this scale than for other parts of the EORTC QLQ-H&N35 have been
reported in other studies.46

Summary statistics for the EORTC QLQ-C30 global health/QoL, financial difficulties and summary
scores and the 18 EORTC QLQ-H&N35 scores at each visit are presented inAppendix 2, Tables 38–58.
Differences between treatment arms in the EORTC QLQ-C30 global health/QoL and summary score,
and differences in score on all 18 EORTC QLQ-H&N35 subscales (with associated 95% CIs) at 6 weeks
and 4 months, are presented inFigures 15and 16.

The global health score at baseline in both treatment arms was consistent with pre-treatment values
reported in other large HNC UK series.38 Both the global health and the summary score showed
a notable drop in score (consistent with worse quality of life/poorer functioning/more symptoms)
between baseline and 6 weeks, with a rise at 4 months to a level slightly below that at baseline.
As for the MDADI, this pattern would be anticipated. 46

Performance status scale for head and neck cancer patients
Table 14shows the summary statistics for the PSS-HN subscales: normalcy of diet, eating in public and
understandability of speech. Note that the summaries presented are for the available data at each time
point and, therefore, the number of participants varies across time points.

Among the three subscales, participants were most burdened by a relatively reduced capacity to
consume a normal diet. By 6 weeks, the majority of participants were, at best, able to manage only
very soft food textures (87.8%; 65/74 with available data) and able to eat only with selected people,
in selected places (80.6%; 54/67 with available data). On the other hand, participants had good speech
intelligibility. The majority of participants were at least ‘understandable most of the time: occasional
repetition necessary’ throughout the trial. A small percentage of participants had significant speech
difficulties at 6 weeks (LLLT arm, 10.3%; sham arm, 14.3%), at which time face-to-face communication
was necessary to make themselves understood. Descriptive statistics for the PSS-HN at each visit are
presented in Appendix 2, Table 59.

Timed water swallow test
Descriptive statistics for the WST outcomes are displayed in Table 14for both swallow volume and
swallow capacity. Data for each visit are presented inAppendix 2, Tables 61and 62. Participants scored
zero on all WST outcomes if they had severe dysphagia or odynophagia and were nil by mouth. One
participant at baseline, 12 participants at 6 weeks, two participants at 4 months and one participant at
14 months scored zero on all measures.

Data on the WST outcomes were available for 61 out of 78 participants (78.2%; eight missing from the
LLLT arm and nine missing from the sham arm) at the 6-week visit and for 57 out of 77 participants
(74%; 14 missing from the LLLT arm and six missing from the sham arm) at the 4-month visit. Reasons
for missing WST data are presented inAppendix 2, Table 63. At the 6-week visit, the principal reasons
for missing data were participants declining to take the WST (7/17; 41.2%), staff unavailability (3/17;
17.6%) and administrative/clerical errors (3/17; 17.6%). At the 4-month visit, most omissions were
because of staff availability (8/20; 40%) and participants not attending the 4-month visit or the clinic
session (8/20; 40%).

Weight and body mass index
Summary statistics for weight and BMI are reported in Table 14. Descriptively, there was a gradual
decline in weight and BMI over time from baseline to the 4-month visit. Nutritional support is
indicated for > 10% weight loss from baseline. By the 6-week visit, 8 out of 74 participants (10.8%)
had lost > 10% of their baseline weight (LLLT arm, 6/39; sham arm, 2/35). By the 4-month visit, 29 out
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of 64 participants (45.3%) had lost > 10% of their baseline weight (LLLT arm, 12/31; sham arm, 17/33).
Summary statistics for weight and BMI at each visit are presented in Appendix 2, Tables 64and 65.

Oral intake and tube dependence
Data on feeding tube use were available for 73 out of 78 participants (93.6%; two missing from the LLLT
arm and three missing from the sham arm) at the 6-week visit and for 67 out of 77 participants (87%; six
missing from the LLLT arm and four missing from the sham arm) at the 4-month visit. Summary statistics
for oral intake levels and feeding tube status at each visit are presented in Appendix 2, Tables 66and 67.

There was a high prevalence of feeding tube dependence during radiotherapy for all participants. At the
6-week visit, there were equal proportions of participants on a feeding tube in both treatment arms
[25/38 (66%) in the laser arm and 23/35 (66%) in the sham arm]. However, among those using feeding
tubes at 6 weeks, the percentage of participants who were totally dependent on their feeding tube was
greater in the LLLT arm (15/25, 60%) than in the sham arm (9/23, 39%) (Table 15). At the 4-month visit,
25% (17/67) of participants retained a feeding tube, with, descriptively, a higher percentage in the LLLT
arm (11/33, 33%) than in the sham arm (6/34, 18%).

Pain outcomes
Analgesics use at baseline and 6 weeks is summarised inTable 16. At baseline, 67.4% of participants
(58/86 with data available) reported using analgesics in the past week. At 6 weeks, 97.4% of participants
(72/74 with data available) reported using analgesics in the past week. Overall, anti-inflammatory
analgesics/paracetamol were the most common analgesics used, followed by opioids. Further descriptive
statistics on weekly analgesics use are presented inAppendix 2, Table 68.

TABLE 15 Oral intake and tube dependence

Feeding tube use

Time point, n/N (%)

6 weeks 4 months

LLLT (N = 40) Sham (N = 38) LLLT (N = 39) Sham (N = 38)

Oral intake level

100% 2/37 (5.4) 1/33 (3.0) 6/32 (18.8) 8/34 (23.5)

75% 5/37 (13.5) 2/33 (6.1) 7/32 (21.9) 14/34 (41.2)

50% 2/37 (5.4) 3/33 (9.1) 6/32 (18.8) 4/34 (11.8)

25% 3/37 (8.1) 4/33 (12.1) 3/32 (9.4) 3/34 (8.8)

< 25% 25/37 (67.6) 23/33 (69.7) 10/32 (31.3) 5/34 (14.7)

Use of feeding tube 25/38 (65.8) 23/35 (65.7) 11/33 (33.3) 6/34 (17.6)

Level of dependence on tube

Total dependence on tube, nil by mouth 15 9 0 1

Tube dependence with minimal oral intake 6 13 10 2

Feeding tube supplements oral intake 4 1 1 3

Feeding tube type

Gastronomy 15 15 10 6

Nasogastric 6 7 1 0

Nasojejunal 3 0 0 0

Missing 1 1 0 0
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Oral care
Mouthwash use at baseline and 6 weeks is summarised inTable 16. At baseline, 37.2% of participants
(32/86 with data available) reported using mouthwash in the past week, and at 6 weeks 89.3% of
participants (67/75 with data available) reported using mouthwash in the past week. Antiseptic
mouthwash was the most frequently reported form of mouthwash used at baseline. Over the
course of treatment, mucosa-protecting mouthwash became the most frequently reported type of
mouthwash used, followed by analgesic mouthwash, simple mouthwash and antiseptic mouthwash.
Further descriptive statistics on weekly mouthwash use are presented in Appendix 2, Table 69.

Visits to an oral hygienist are summarised in Table 16. At baseline, 8.1% of participants (7/86 with
available data) reported visiting an oral hygienist in the past week: all made a single visit. At 6 weeks,
6.7% of participants (5/75) reported visiting an oral hygienist in the past week: four participants made
a single visit and one participant made three visits. Further descriptive statistics on visits to oral
hygienist during the treatment period are presented in Appendix 2, Table 70.

Hospital admissions and outpatient visits
Hospital admissions and outpatient visits were recorded from 2 weeks to 6 weeks of the treatment
period. The frequency of hospital admissions was approximately balanced between arms over this
period and ranged from 5% at week 3 (4/77 participants with available data) to 19% at week 5 (14/75
with available data). Outpatient appointments were frequent and ranged from 38% of participants at
week 4 (having between 1 and 10 appointments) to 49% of participants at week 2 (having between
1 and 12 appointments). Few participants reported attending the head and neck ward as an outpatient,
and no participant reported any outpatient visit to an accident and emergency (A&E) department
during the treatment period. Further descriptive data on hospital admissions and outpatient visits
are presented in Appendix 2, Table 71.

TABLE 16 Analgesics, topical treatment and visits to oral hygienist

Oral care

Time point

Baseline 6 weeks

LLLT (N = 44) Sham (N = 43) LLLT (N = 40) Sham (N = 38)

Used analgesics in past week,n/N (%) 29/43 (67.4) 29/43 (67.4) 37/38 (94.9) 35/36 (97.2)

Type of analgesic(s),n

Anti-inflammatory analgesic/paracetamol 26 27 34 32

Opioid 12 10 33 28

Other 1 3 0 2

Used mouthwash in past week,n/N (%) 14/43 (32.6) 18/43 (41.9) 34/39 (87.2) 33/36 (91.7)

Type of mouthwash,a n

Simple mouthwash 3 6 10 10

Analgesic mouthwash 4 5 19 17

Antiseptic mouthwash 8 9 0 3

Mucosa-protecting mouthwash 0 1 21 22

Visited an oral hygienist in past week, n/N (%) 5/43 (11.6) 2/43 (4.7) 4/39 (10.3) 1/36 (2.8)

Number of visits (range) 0–1 0–1 0–3 0–1

a Mouthwash categorised as simple [e.g. sodium fluoride (Colgate-Palmolive UK), saline, sodium bicarbonate], analgesic
(e.g. Difflam), antiseptic (e.g. chlorhexidine) and mucosa-protecting mouthwash [e.g. Mugard, sodium hyaluronate
(Gelclair, Alliance Pharmaceuticals Ltd), saliva substitute combo no. 2 (Caphasol; EUSA Pharma UK Ltd)]. Participants
may have used more than one analgesic or mouthwash in the past week.
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Alcohol use and smoking
Alcohol use (e.g. wine, beer, cider and spirits) and smoking (e.g. cigarettes, e-cigarettes and roll-ups)
were defined as any use over the past 7 days and were recorded from 2 weeks to 6 weeks of the
treatment period. Alcohol use appeared to decline over the treatment period, with 10 out of 78
(12.8%) participants reporting use at 2 weeks, 12 out of 77 (15.6%) at 3 weeks, 6 out of 77 (7.8%) at
4 weeks, 4 out of 74 (5.4%) at 5 weeks and 4 out of 72 (5.5%) at 6 weeks. Likewise, smoking appeared
to decline over the treatment period, with 9 out of 78 (11.5%) participants reporting use at 2 weeks,
7 out of 77 (9.1%) at 3 weeks, 8 out of 77 (10.4%) at 4 weeks, 6 out of 74 (8.1%) at 5 weeks and
4 out of 72 (5.5%) at 6 weeks. Further descriptions of alcohol use and smoking are presented in
Appendix 2, Table 72.

Disease outcomes
At the time the trial closed, 28 participants had been in the trial for at least 14 months and were still
being followed up. At the 14-month visit, data on disease outcome (disease progression, recurrence
or death) were available for 26 out of 28 participants (LLLT arm, 10/12; sham arm, 16/16). For all
participants, there was no evidence that disease had progressed or recurred and no participants
had died.

Adverse events
In total, 28 SAEs (LLLT arm,n = 17; sham arm,n = 11) were reported across 22 participants (LLLT arm,
n = 13; sham arm,n = 9) (seeAppendix 2, Table 75). None of these SAEs was classed as being related to
the trial intervention.

The number of AEs reported was found to be similar across allocated treatment arms (Table 17).
Commonly reported AEs are tabulated by treatment arm in Table 18and a comprehensive list is
provided in Appendix 2, Table 73. The most frequently reported events were gastrointestinal disorders
[including stomatitis (OM), nausea, saliva altered, dry mouth and constipation], fatigue and oral pain.

Non-serious AEs that were deemed to be possibly, probably or definitely related to LLLT are reported
in Appendix 2, Table 74. We note that many of these events recorded by sites as being related to LLLT
could reasonably be expected to occur in patients undergoing CRT for HNC rather than those that
would be expected after receiving LLLT.

TABLE 17 Adverse events by randomised treatment arm

Number and severity of AEs

Treatment arm

Total (N = 87)LLLT (N = 44) Sham (N = 43)

Number of events per participant

Mean (SD) 7.3 (6.5) 7.1 (6.3) 7.2 (6.4)

Median (IQR) 7.5 (1–11) 6 (1–12) 7 (1–12)

Minimum, maximum 0, 25 0, 22 0, 25

Worst grade reported per participant,n (%)

None 8 (18.2) 10 (23.3) 18 (20.7)

Mild 3 (6.8) 0 (0) 3 (3.4)

Moderate 11 (25) 11 (25.6) 22 (25.3)

Severe 21 (47.7) 18 (41.9) 39 (44.8)

Life-threatening 1 (2.3) 4 (9.3) 5 (5.7)

RESULTS
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TABLE 18 Number of participants affected by each AE (only those occurring in at least 5% of participants in either
treatment arm are shown)

AE

Number of participants, n (%)

Treatment arm

Total (N = 87)LLLT (N = 44) Sham (N = 43)

Stomatitis (OM) 19 (43.2) 16 (37.2) 35 (40.2)

Fatigue 18 (40.9) 16 (37.2) 34 (39.1)

Nausea 12 (27.3) 20 (46.5) 32 (36.8)

Saliva altered 17 (38.6) 14 (32.6) 31 (35.6)

Dry mouth 15 (34.1) 16 (37.2) 31 (35.6)

Constipation 15 (34.1) 14 (32.6) 29 (33.3)

Taste disorder 10 (22.7) 12 (27.9) 22 (25.3)

Decreased appetite 8 (18.2) 12 (27.9) 20 (23.0)

Dysphagia 10 (22.7) 9 (20.9) 19 (21.8)

Mouth ulceration 7 (15.9) 12 (27.9) 19 (21.8)

Oropharyngeal pain 9 (20.5) 9 (20.9) 18 (20.7)

Oral candidiasis 8 (18.2) 10 (23.3) 18 (20.7)

Vomiting 8 (18.2) 9 (20.9) 17 (19.5)

Oral Pain 6 (13.6) 9 (20.9) 15 (17.2)

Dysphonia 8 (18.2) 3 (7.0) 11 (12.6)

Anaemia 6 (13.6) 5 (11.6) 11 (12.6)

Tinnitus 5 (11.4) 6 (14.0) 11 (12.6)

Dysgeusia 7 (15.9) 3 (7.0) 10 (11.5)

Radiation skin injury 7 (15.9) 3 (7.0) 10 (11.5)

Infection 5 (11.4) 4 (9.3) 9 (10.3)

Diarrhoea 3 (6.8) 5 (11.6) 8 (9.2)

Pain 5 (11.4) 2 (4.7) 7 (8.0)

Weight loss 4 (9.1) 3 (7.0) 7 (8.0)

Lymphocyte count decreased 3 (6.8) 4 (9.3) 7 (8.0)

Skin reaction 3 (6.8) 4 (9.3) 7 (8.0)

Tongue coated 3 (6.8) 4 (9.3) 7 (8.0)

Dehydration 4 (9.1) 2 (4.7) 6 (6.9)

Dyspepsia 3 (6.8) 3 (7.0) 6 (6.9)

Depressed mood 4 (9.1) 1 (2.3) 5 (5.7)

Pharyngeal inflammation 4 (9.1) 1 (2.3) 5 (5.7)

Dry skin 2 (4.5) 3 (7.0) 5 (5.7)

Rash 1 (2.3) 4 (9.3) 5 (5.7)

Hypoalbuminaemia 3 (6.8) 1 (2.3) 4 (4.6)

Pruritus 3 (6.8) 1 (2.3) 4 (4.6)

continued
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TABLE 18 Number of participants affected by each AE (only those occurring in at least 5% of participants in either
treatment arm are shown) (continued)

AE

Number of participants, n (%)

Treatment arm

Total (N = 87)LLLT (N = 44) Sham (N = 43)

Raised levels of alanine aminotransferase 1 (2.3) 3 (7.0) 4 (4.6)

Deafness 1 (2.3) 3 (7.0) 4 (4.6)

Salivary duct inflammation 3 (6.8) 0 (0) 3 (3.4)

Pyrexia 0 (0) 3 (7.0) 3 (3.4)

RESULTS
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Chapter 4 Economic evaluation

Introduction

Given that the LiTEFORM trial was closed prior to reaching the recruitment target, the proposed
economic analysis, as described in the protocol, was no longer considered appropriate given the sample
size of the trial at its closure. Therefore, no formal analysis was conducted to test for statistically
significant differences in resource use, cost and HRQoL between the two randomised arms.

The economic evaluation presented in this chapter has three primary components:

1. a microcosting analysis of the LLLT intervention
2. presentation of health service utilisation data in the form of summary statistics.
3. presentation of HRQoL data in the form of summary statistics.

All data, with the exception of the cost of the intervention itself, are, therefore, presented as summary
statistics. This includes the responses to the EQ-5D-5L and EuroQol visual analogue scale (EQ-5D-VAS) that
were administered at baseline, 6 weeks post intervention, 4 months post intervention and 14 months post
intervention, and the use of health services at 4 months post intervention. Detailed data on the use of
health services at 14 months post intervention and data generated from the Time and Travel Questionnaire
(completed at 14 months) (seeReport Supplementary Material 2) are not presented because of the small
number of participants providing data at this time point.

Methods

The design and conduct of the health economic evaluation followed guidelines for best practice
throughout, conforming to Consolidated Health Economic Evaluation Reporting Standards.47

A complete health economics analysis plan (HEAP), which provides full details of all analyses, variables
and outcomes, was finalised and signed before the final database lock and analysis (see the project
web page: www.journalslibrary.nihr.ac.uk/hta/15/57/160) (see Report Supplementary Material 8).

Intervention costs
Participants recruited to the trial could be allocated to one of two arms: the LLLT treatment arm or
the sham treatment arm. As per protocol, both the LLLT intervention and the sham intervention had
the same duration and staff component. The cost of providing the LLLT intervention was microcosted,
using additional information provided by THOR48 and NHS employers‘Agenda for Change’ pay scales
(2018/19).49 The base-case analysis assumed that the patient attended all scheduled laser sessions.
Further analysis used information on session attendance recorded on the eCRFs to estimate the
intervention cost for each trial participant and, therefore, to estimate the cost of delivering the
intervention in the LiTEFORM trial.

Intervention costs for those randomised to receive the laser therapy session included:

l equipment required for each laser therapy session
l maintenance fee for the laser therapy equipment
l estate/facilities costs for use of a treatment room
l staff cost (per minute) for set-up and preparation for each therapy session
l staff costs (per minute) of the staff members(s) who delivered the session
l staff costs (per minute) of the staff member(s) who provided administrative support.
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Calculation of the intervention costs assumed the following:

l The usual lifespan of the laser is 5 years.
l Patients receive LLLT three times per week for a period of 6 weeks.
l Each session lasts 30 minutes, with 15 minutes of set-up time.
l The equipment is serviced annually.
l LLLT is delivered to the patient by a trained radiographer (band 6 mid-point).

In addition to staff time, capital costs were calculated for the LLLT using the ‘equivalent annual cost’
methodology.50 This method converts the initial capital cost into an annual sum that equals the
resources and investment plus their opportunity cost.

The equivalent annual cost of the LLLT was calculated under the following assumptions:

l The laser is used for an average of 40 sessions per week (eight sessions per day, Monday to Friday).
l The laser is in use 52 weeks per year.
l The useful lifespan of the laser is 5 years.
l The capital costs of the laser were spread over its lifespan (5 years).

A discount factor of 3.5% was applied to account for the individual’s time preference for costs to be
incurred later rather than sooner. This follows guidance for best practice.51

Hospitalisation during the intervention period
Data on the trial participant ’s use of hospital services during the intervention period (a period of 2–6 weeks),
including data on both the type and the frequency of the hospital service, were collected using an eCRF.

Specifically, data were collected on the:

l number of inpatient nights
l number of outpatient visits
l number of A&E visits
l number of visits to the head and neck ward
l other hospital visits (e.g. hospital dentist visits).

Health service utilisation
A health service utilisation questionnaire was developed to capture the health-care resource use of the
trial participants after the intervention period (see Report Supplementary Material 1). Participants were
asked about the care that they received, retrospectively, at 4 and 14 months post randomisation. To
avoid double-counting with the data on the use of hospital services during the intervention period, at
the 4-month data collection point the questions specifically regarding hospital services asked the trial
participants to consider hospital resource use since their last laser therapy session only. The 14-month
questionnaire asked about health service utilisation in the previous 10 months only.

This questionnaire collected data on:

l inpatient and day-case admissions and length of admission
l number of outpatient visits
l number of A&E visits
l primary and community-based visits
l use of private health care/personal care
l work affected by illness.

The data collected through both the hospitalisation and the health service use questionnaires were
supplemented with data collected through the eCRF.
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Individual patient-level data on resource use of NHS and Personal Social Services collected via the
Hospitalisation eCRF Health Service Utilisation Questionnaire (seeReport Supplementary Material 1)
were combined with unit costs obtained from routine data sources, such as the data collected by the
Personal Social Services Research Unit (PSSRU)52 and the NHS Reference Costs 2018–19.53 The unit
costs are presented inAppendix 3, Tables 76–80. The price year for all analyses was 2019.

Medication costs
The cost of prescribed medication was also included in the trial. At each visit, participants were asked
to record the name of the medication, as well as the dosage, frequency, format prescribed and start
and end date (if applicable) of their prescription. Medications that were insufficiently specific to obtain
costs for (e.g.‘Vaseline’ or ‘Oxygen Therapy’) were excluded from the analysis because costs vary
depending on the precise medication prescribed.

Units costs were taken from the British National Formularyand multiplied by the total units prescribed
for the stated period. When there were missing or inconclusive data on any one of dosage, frequency,
format prescribed, start date or end date of the medication, it was assumed that the participant had
been issued one prescription for the most commonly prescribed format for the recommended time
period. Information regarding prescription costs was gathered from NHS Digital’s Prescription Cost
Analysis– Englandresources.54 To ensure comparability with the other cost analyses, medications that
were prescribed after the 4-month health services utilisation data collection point were excluded from
the analysis.

Assessment of effects

EuroQol-5 Dimensions, five-level version and EuroQol-5 Dimensions, visual analogue scale
The EQ-5D-5L measure divides health status into five dimensions (i.e. mobility, self-care, usual
activities, pain/discomfort and anxiety/depression). Each of these dimensions has five levels, resulting
in 3125 possible health states existing. Completion rates and domain scores for the EQ-5D-5L and
EQ-5D-VAS were initially reported for the two treatment arms. Following current National Institute
for Health and Care Excellence (NICE) guidelines,55 a mapping/cross-walk algorithm was used to map
the responses onto the EQ-5D-3L, with these values then converted into health state utility values
at each time point for each patient based on a representative sample of the UK population.56 These
utility values have a possible range of–0.594 (worse than death) to 1 (perfect health).

Estimation of quality-adjusted life-years
The health state utilities calculated from the responses to EQ-5D-5L were used to estimate mean
QALYs for both treatment arms at 4 months. This was carried out using the ‘area under the curve’
method, which allowed us to take into account differences in the rate of recovery following the
interventions.50 Owing to the limited sample size at 14 months, we did not estimate mean QALYs at
this time point.

Results

Response rates
The response rates relating to participant-completed health economics questionnaires are outlined in
Appendix 3, Tables 81–86. Although a progressive loss to follow-up occurred over the duration of the
trial, the pattern of non-response was similar across the treatment arms.

Hospitalisation questionnaire
As shown in Appendix 3, Table 81, the completion rates of the hospitalisation questionnaires (issued
between 2 weeks and 6 weeks) were very high. Aside from one trial participant at 2 weeks and one
trial participant at 3 weeks, the questionnaire was fully completed by the trial participants.
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Health Service Utilisation Questionnaire
As shown in Appendix 3, Table 82, the completion rates for the Health Service Utilisation Questionnaire
issued at the 4-month and 14-month data collection points were 94% (67/71 participants) and 96%
(25/26 participants) for each time point, respectively.

Time and Travel Questionnaire
As shown in Appendix 3, Table 83, the completion rate for the Time and Travel Questionnaire (issued at
the 14-month data collection point) (see Report Supplementary Material 2) was 96% (25/26 participants).

Medications data
As shown in Appendix 3, Table 84, the completion rate for the concurrent medications data (completed
via the eCRF) at the 4-month time period was 70% (54/77).

EuroQol-5 Dimensions, five-level version, and EuroQol-5 Dimensions, visual analogue scale
As shown in Appendix 3, Table 85, completion rates of the EQ-5D-5L were high across all data collection
points. At baseline and 6 weeks, 84 out of 87 (97%) and 70 out of 71 (99%) trial participants fully
completed the questionnaire, respectively. This high response rate was also replicated at the later data
collection points, with 68 out of 71 (96%) and 26 out of 26 (100%) fully completing the questionnaire at
4 and 14 months, respectively.

As shown in Appendix 3, Table 86, the completion rates of the EQ-5D-VAS were similar to those for
the EQ-5D-5L. At baseline and 6 weeks, the completion rates were 92% (80/87 participants) and 96%
(68/71 participants), respectively. At 4 and 14 months, the completion rates were 93% (66/71 participants)
and 92% (24/26 participants), respectively.

Estimation of costs

Microcosting of the intervention
Appendix 3, Tables 87and 88, and Table 19, illustrate the microcosting of the intervention. Using
information provided by THOR, it was assumed that the initial purchase cost of the laser was £6420,
together with annual maintenance costs of £400 and annual training costs of £1200. For the staff
costs, it was assumed that there would be 30 minutes of administrative time (band 3 mid-point) per
therapy session to co-ordinate the sessions around other appointments and staff availability, and
to check the patient in before the therapy session. The extensive level of co-ordination needed to
deliver the intervention is discussed in detail in Chapter 5, Qualitative study. We also assumed that
there would be 45 minutes of radiographer time (band 6 mid-point) for each therapy session, made up
of 15 minutes set-up time and 30 minutes per laser session. Costs associated with the institution’s
estate and facilities were included within the salary costs of the staff delivering the therapy.

In the base-case analysis, the total cost of delivering the intervention was estimated to be £802 per
patient, on average. This analysis assumed that the patient attended all 18 sessions (three sessions
per week for 6 weeks). However, it is worth noting that only 28 out the 87 participants across both
treatment arms attended all 18 sessions and, therefore, this figure is likely to be an overestimate of
the true cost of delivering the LLLT intervention in the LiTEFORM trial. For those trial participants
in the LLLT arm who were still on the trial at the end of the 6-week intervention period ( n = 37), the
mean number of sessions attended was approximately 16. Allowing for this, the average cost of
delivering the intervention in the LiTEFORM trial was estimated to be £713 per patient.

To complement the base-case analysis, we also conducted a one-way sensitivity analysis, in which we
assumed that each laser session would require a total of 60 minutes of radiographer time rather than the
45 minutes assumed in the base-case analysis. Owing to the increased time required for each session, it
was also assumed that the number of sessions conducted per week would fall from 40 to 30, therefore
increasing the capital costs of the laser per session. In this sensitivity analysis (seeAppendix 3, Table 89),
the total cost of delivering the intervention was estimated to be £1037 per patient on average.
This sensitivity analysis assumed that the patient attended all 18 laser sessions.
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Hospitalisation during the intervention period
Table 20summarises the level of hospital services incurred in the two treatment arms during the
intervention period (a period of 2– 6 weeks). In the 6-week mITT sample, which included the 71 trial
participants who had complete data on the primary outcome measure (OMWQ-HN) 6 weeks post
intervention, the average total hospitalisation costs were £1615 in the LLLT arm and £1613 in the
sham arm.

TABLE 19 Total LLLT cost per session (base-case analysis)

Cost of LLLT per session (capital) Cost (£)

Opportunity cost of the capital (£1421.91 × 5) 7109.55

Annual cost of the laser 1421.91

Cost of laser per week (assume 52 weeks) 27.34

Cost of laser per session (assume 40 sessions per week) 0.68

Annual maintenance costs 399.88

Maintenance costs per week (assume 52 weeks) 7.69

Maintenance costs per session (assume 40 sessions per week) 0.19

Annual training costs 1200

Training costs per week (assume 52 weeks) 23.08

Training costs per session (assume 40 weeks) 0.58

Administrator staff costs (assume band 3 mid-point, 30 minutes) 5.41

Radiographera (assume band 6 mid-point, 45 minutes) 37.70

Total cost per session (laser cost+ maintenance costs+ training costs + staff costs) 44.56

Total cost per patient per week (total cost per session for three sessions) 133.68

Total intervention cost per patient (total cost per patient per week for six sessions) 802.08

a Clinical staff costs include overheads with an allocation for treatment space or
sharing facilities.

TABLE 20 Average costs per patient

Resource use

Treatment arm, mean cost (£) per patient (95% CI); n

LLLT Sham

Intervention costs (assuming participants attend
18 laser sessions)

802; 37 N/A

Intervention costs (assuming participants attend
16 laser sessions)

713; 37 N/A

Hospitalisation costs (2–6 weeks) 1615 (706 to 2523); 37 1613 (929 to 2298); 34

Inpatient costs (6 weeks to 4 months) 881 (1300 to 1631); 33 1417 (368 to 2467); 31

Outpatient costs (6 weeks to 4 months) 528 (308 to 748); 33 625 (329 to 920); 31

Primary- and community-based NHS costs (4 months) 107 (54 to 159); 33 150 (54 to 246); 31

Concurrent medication costs (eCRF) 284 (185 to 384); 24 217 (99 to 334); 24

Costs are presented for the trial participants included in the ‘6 weeks mITT’ sample, which is made up of those
individuals who were on the trial at 6 weeks and for whom complete data on the primary outcome measure (i.e.
OMWQ-HN) were available. Intervention costs for the sham arm of the trial and cost data from the 14-month data
collection point are not presented.
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Health service utilisation
Table 20also summarises the level of health service utilisation in the two treatment arms at the 4-month
post-intervention follow-up. The average per-patient inpatient costs were £881 in the LLLT arm and £1417
in the sham arm, and the average per-patient outpatient costs were £528 in the LLLT arm and £625
in the sham arm. The average per-patient primary care costs were £107 in the LLLT arm and £150 in
the sham arm.

Summaries of the responses to the questions related to consultations with health-care professionals from
charitable organisations, the use of private and/or personal health care and the number of workdays
missed because of health problems are shown inAppendix 3, Tables 90–92. As shown inAppendix 3,
Table 90, in both treatment arms combined there were four consultations with health-care professionals
from charitable organisations reported at 4 months and no consultations reported at 14 months. As
shown in Appendix 3, Table 91, in both treatment arms combined there was one incident of private and/or
personal health-care use reported at 4 months and three consultations reported at 14 months. As shown
in Appendix 3, Table 92,at the 4-month follow-up the average number of workdays missed because of
health problems in the previous 4 months was 3 days in both treatment arms, and at the 14-month
follow-up the average number of workdays missed because of health problems was approximately
2.5 days in both treatment arms.

Medications
Table 20also summarises the cost of the medications prescribed before the 4-month post-intervention
follow-up. For those individuals who reported prescribed medication use in sufficient detail, the
average cost of the medications prescribed before the 4-month post-intervention data collection point
was £284 in the LLLT arm and £217 in the sham arm.

Time and travel
Appendix 3, Tables 93and 95, summarise the data collected from the Time and Travel Questionnaire,
which was completed by the trial participants at 14 months and asked the trial participant about their
most recent hospital admission, hospital outpatient appointment and GP or practice nurse consultation.
As shown in Table 93, for their most recent hospital admission, the trial participants travelled 18 miles
each way on average, taking 37 minutes for each journey and paying £3 in parking charges. A total
of 69% of trial participants were accompanied by a relative or carer for this admission. As shown in
Appendix 3, Table 94, for their most recent outpatient appointment the trial participants travelled
16 miles each way on average, taking 36 minutes for each journey and paying £3 in parking charges.
A total of 36% of trial participants were accompanied by a relative or carer for this appointment. As shown
in Appendix 3, Table 95, for their most recent GP or practice nurse consultation the trial participants
travelled 8 miles each way on average, taking 20 minutes for each journey and paying £1 in parking
charges. A total of 29% of trial participants were accompanied by a relative or carer for this consultation.

Health-related quality of life

EuroQol-5 Dimensions, five-level version
The responses to the EQ-5D-5L questionnaire at baseline, 6 weeks, 4 months and 14 months are
shown in Appendix 3,Tables 96–99, and the utility scores derived from the responses to the EQ-5D-5L
questionnaires are shown in Table 21. As shown in Table 21, at baseline the mean level of utility was
0.729 in the LLLT arm and 0.772 in the sham arm. At 6 weeks, the mean level of utility was 0.559 in
the LLLT arm and 0.626 in the sham arm. At the 4-month follow-up point, the mean level of utility was
0.736 in the LLLT arm and 0.768 in the sham arm.

Quality-adjusted life-years
As shown in Table 21, mean accumulated QALYs at 4 months were 0.218 in the LLLT arm and 0.231
in the sham arm. Given the limited sample size, no QALYs were reported at 14 months.
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EuroQol-5 Dimensions, visual analogue scale
As shown in Table 22, at baseline the mean EQ-5D-VAS score was 72 in the LLLT arm and 71 in the
sham arm. At 6 weeks, the mean EQ-5D-VAS score was 54 in the LLLT arm and 57 in the sham arm.
At 4 months, the mean EQ-5D-VAS score was 72 in the LLLT arm and 71 in the sham arm.

TABLE 21 The EQ-5D-5L utility scores and QALYs

Time point

Treatment arm, utility score

LLLT Sham

Baseline

Mean (95% CI) EQ-5D-5L score,n 0.729 (0.670 to 0.788), 42 0.772 (0.709 to 0.834), 42

Median (IQR) EQ-5D-5L score,n 0.759 (0.664–0.837), 42 0.816 (0.711–0.883), 42

6 weeks

Mean (95% CI) EQ-5D-5L score,n 0.559 (0.485 to 0.633), 36 0.626 (0.553 to 0.699), 34

Median (IQR) EQ-5D-5L score,n 0.594 (0.411–0.743), 36 0.707 (0.458 to 0.796), 34

4 months

Mean (95% CI) EQ-5D-5L score,n 0.736 (0.683 to 0.789), 31 0.768 (0.707 to 0.828), 31

Median (IQR) EQ-5D-5L score,n 0.740 (0.632–0.837), 31 0.837 (0.705–0.877), 31

Mean (95% CI) QALYs,n 0.218 (0.199 to 0.238), 29 0.231 (0.212 to 0.249), 30

Median (IQR) QALYs,n 0.220 (0.186–0.252), 29 0.244 (0.185–0.268), 30

EQ-5D-5L scores at baseline were calculated for those who fully completed the questionnaire. EQ-5D-5L scores from
week 6 onwards and QALYs at 4 months were calculated for those who fully completed the questionnaire in the mITT
sample only. Owing to the small number of individuals in the trial at 14 months, QALYs were not calculated at this
time point.

TABLE 22 The EQ-5D-VAS score by treatment arm

Time point

Treatment arm, EQ-5D VAS score, n

LLLT Sham

Baseline

Mean (95% CI),n 71 (65 to 77), 40 70 (64 to 77), 40

Median (IQR),n 73 (60–90), 40 73 (58–90), 40

6 weeks

Mean (95% CI),n 54 (47 to 601), 34 57 (50 to 65), 34

Median (IQR),n 50 (40–70), 34 60 (45–75), 34

4 months

Mean (95% CI),n 72 (66 to 78), 33 71 (64 to 78), 33

Median (IQR),n 75 (60–80), 33 75 (65–80), 33

14 months

Mean (95% CI),n 80 (72 to 89), 9 83 (77 to 89), 15

Median (IQR),n 80 (75–88), 9 80 (75–95), 15

EQ-5D-VAS scores at baseline were calculated for those who fully completed the
questionnaire. EQ-5D-VAS scores from 6 weeks onwards are presented for only those who
fully completed the questionnaire in the mITT sample.
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Discussion

Because the LiTEFORM trial closed before the original recruitment target was reached, no firm
conclusions can be drawn from the data presented in this chapter. However, there are several
aspects worth noting. First, the microcosting analysis indicates that the LLLT intervention is relatively
inexpensive to implement. This low cost is mainly driven by the low yearly cost of the laser equipment,
maintenance and training, with staff costs constituting the majority of the total cost of the intervention.
Furthermore, if staff on lower salary bands can be trained to use the LLLT equipment, it may be possible
to reduce the costs of delivering the intervention further.

Second, although the trial is not of sufficient size to detect statistically significant differences between
the treatment arms, there seems to be a consistent pattern of results from the responses to the
EQ-5D-5L and EQ-5D-VAS. In both arms of the trial, the EQ-5D-5L utility scores and EQ-5D-VAS
scores are lower at 6 weeks (i.e. the end of the intervention period) than at baseline and at 4 months.
This pattern of results is in line with the results from the cancer-specific HRQoL measures presented
in Chapter 3, Results.

Finally, given the time-intensive nature of the LLLT intervention for the patient (as discussed in
detail in Chapter 5in relation to the difficulties co-ordinating the LLLT sessions around other hospital
appointments), it is important that future trials in this clinical area (e.g. the trial currently being
conducted in Brazil57) fully and accurately take into account the potentially substantial time and
travel costs associated with an intervention of this nature. Using the limited data collected from the
Time and Travel questionnaire as an illustrative example, we can see that some trial participants could
spend > 30 minutes per journey getting to and from a hospital outpatient appointment, on top of the
time spent waiting for their appointment and the time of the treatment itself. Furthermore, there may
be car parking charges or other travel costs, as well as costs for relatives or carers who may accompany
them to these appointments. Considering the intense treatment schedule of the intervention (i.e. three
LLLT sessions per week for 6 weeks), the total patient costs of receiving the intervention may potentially
be considerable.

There are some strengths of the analyses presented in this chapter. First, the completion rates for the
measures of HRQoL (i.e. EQ-5D-5L and EQ-5D-VAS) were very high. Furthermore, the completion rates
for the various data collection forms were also high, implying that these forms were well designed for
the purposes of this trial.

However, there are also some associated weaknesses. Aside from the limited sample size, there were
data collection issues with the concurrent medications at several trial sites (i.e. Newcastle and Plymouth),
meaning that there was a relatively high level of missing data for this aspect of the cost data. Given that
several medications prescribed to trial participants during the trial period were very high in cost, these
missing data are likely to have increased the level of uncertainty surrounding the estimates of the
medication cost data.

Conclusion

The results from the limited health economic analysis suggest that the data collection tools were fit for
purpose for this trial. Owing to the limited data, all analyses of costs and effects should be interpreted
with caution, and no firm conclusions can be drawn from these data. A fully powered future study in
this area would provide evidence of the cost-effectiveness of LLLT.
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Chapter 5 Qualitative study

Introduction

Qualitative research, in the form of embedded process evaluations, is now relatively common in trials
of behavioural interventions,58 in which it can improve recruitment and conduct, contextualise findings,
and contribute to effective scale-up and impact.59 It also offers additional opportunities to add value
beyond the specific trial questions through enabling broader questions about health and health care,
such as the experience of health conditions, to be addressed.59 However, qualitative research has
been more rarely used in drug (5%), surgical (4%) or device (5%) trials.58 This is despite increasing
recognition that very few health interventions are truly ‘simple’,60 particularly in their implementation.
A failure to recognise complexity may result in inadequate attention to the diverse factors that may
affect the effectiveness of an intervention, for example concomitant interventions, the skill of the
person delivering the intervention or the context in which it is delivered. 61

There is a rich body of qualitative work that considers factors influencing trial recruitment. Patient
preference has often been perceived to be a key limiting factor; however, qualitative research has
demonstrated that preferences may be based on misconceptions and that having an opportunity to
explore preferences may reveal a more nuanced view and ultimately willingness to participate.62 Trust
in the trial and the associated health professionals is also an important factor, and patients are also
strongly motivated by altruism 63 – seeing trial participation as a way to achieve something positive
from an otherwise difficult situation. 64,65 However, altruism has limits, and patients carefully weigh up
the pros and cons of participation.64,65 Clinicians also play an important part in recruitment, either
deliberately or inadvertently revealing their own equivocality regarding equipoise, and sometimes
struggling to reconcile their research and clinical roles.64,66

The LiTEFORM trial was conceived without the inclusion of a placebo or sham treatment, and the
potential impacts of the inclusion of the sham arm on recruitment and conduct were of particular
interest to the team. Although health professionals widely accept that the benefits of placebo are
real and significant,67–69 patients may see these effects as illusory or unreal70 and associate a placebo
response with negative connotations of being susceptible and easy to fool.69,70 It may be more difficult to
recruit patients to trials with a placebo arm, 71 leading recruiting clinicians to actively select participants
whom they believe to be more likely to accept and comply with randomisation.72 There have also been
conflicting accounts regarding the adequacy of the consent process in placebo-controlled studies,72,73

with some patients motivated to participate because of a lack of alternative treatment options and
having a preference for real rather than sham surgery.74 The outcome of the placebo may vary according
to personal characteristics of the patient and the symptoms being treated,72 and the patient–clinician
relationship also plays a significant role in the placebo response.69,70,72,75

The aims of the LiTEFORM trial qualitative process evaluation were to identify, describe, understand
and address:

l factors influencing trial participation, including willingness to randomise and be randomised
l experiences of trial interventions and process including the ‘fit ’ of LLLT within the treatment pathway
l factors likely to influence wider implementation of LLLT beyond the LiTEFORM trial.

Exclusion of qualitative methodologists during trial design may lead to conflict between qualitative and
quantitative components, and to poor integration and reporting. 58 In the LiTEFORM trial, qualitative
methodologists were involved in trial design from the earliest stages of conception and were active
members of the TMG throughout trial set-up and conduct.
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In this chapter, we demonstrate how an apparently ‘simple’ intervention was deeply complex to
integrate within the existing organisational, clinical and professional contexts. The LiTEFORM trial
did not struggle because of an unwillingness on the part of staff to recruit or patients to be recruited
to the trial, nor did it struggle because of a lack of engagement with the LLLT treatment: both staff
and patients demonstrated commitment to the trial and worked hard to make it a success. Instead,
we demonstrate how the LiTEFORM trial struggled because of the scale of the task of introducing,
embedding and sustaining a new service into a complex care pathway. We show especially how patient
flow was a central issue for all of the sites and how best to co-ordinate this, given that they only had a
certain limited capacity – in terms of staff, suitable treatment rooms and time slots to see patients –
to deliver the laser treatment to a specific number of people at any given time.

Methods

The qualitative process evaluation involved interviews and observations with a diverse sample of
patients and hospital staff at all LiTEFORM trial sites. Our analysis of the introduction, embedding
and sustaining of the LiTEFORM trial was informed by normalisation process theory (NPT).76 NPT
considers factors that affect implementation in four key areas: how people make sense of a new
practice (coherence), the willingness of people to sign up and commit to the new practice (cognitive
participation), their ability to take on the work required of the practice (collective action), and activity
undertaken to monitor and review the practice (reflexive monitoring). The approach has been widely
used in studies of the implementation of interventions in health care (www.normalizationprocess.org;
accessed 21 April 2019). In the LiTEFORM trial, NPT helped us to understand how trial processes and
interventions were introduced and embedded at each site for both patient and professional groups.

Sampling strategy
Our sampling strategy was informed by our current and prior experience in this area,64 our theoretical
framework (i.e. NPT) and what was already known about the trial context. We aimed to achieve a
balance between the spread of data (to avoid missing key events or issues) and the depth of data
(a manageable data set that allows for in-depth analysis). We were also responsive to the trial
context, with additional data collection in response to our emerging analysis or trial events.

Our sample of patients and staff recruited to interview was purposive, using the following criteria:

l staff – a range of those professionals involved in the LiTEFORM trial at each site, including the site
principal investigator, staff involved in recruitment and those involved in delivery of the intervention,
and a range of professionals, including medical, nursing, allied health professional (AHP), research
nurse and other staff (Table 23).

l patients – a range of male and female patients from each site (Table 24).

The timing of both staff and patient interviews varied depending on the activity at each site; for
example, a change in recruitment frequency prompted a new phase of interviews. Our sample of
audio-recorded recruitment conversations was partly a convenience one because sites varied in
terms of their engagement with this part of the qualitative research ( Table 25). Sampling was
monitored and discussed regularly at each team meeting.

Data collection: recruitment and consent
Verbal consent was obtained to audio-record the recruitment conversation with patients at the start
of the discussion. All of those present gave verbal consent, including any friends and family. If anyone
declined, the discussion continued without being recorded. Consent could be withdrawn at any point
during the discussion. Written consent was subsequently provided within the main trial consent form
and on a separate consent form for any friends and family present; if those present chose not to give
their written consent, the audio file was immediately deleted (see Report Supplementary Material 4and 9).
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TABLE 23 Description of the LiTEFORM trial qualitative interview participants: staff
(n = 36 staff; n = 41 interviews)

Characteristic Number of participants ( n)

Sitea

1 4

2 6

3 5

4 5

5 3

6 3

7 4

8 2

9 4

Sex

Male 13

Female 23

Profession

Dental consultant/maxillofacial surgeon 2

Dental hygienist/dental nurse 3

Doctor: oncology 7

Doctor: ENT 2

Radiographer/radiotherapist 7

Nurse 3

Research nurse/research officer/research manager 10

Other (e.g. laser safety and SLT) 2

Role in studyb

Site PI 9

Research support 7

Laser delivery 15

Wider clinical team 4

Other (laser safety) 1

Number of interviews

1 31

2 5

ENT, ear, nose and throat; PI, principal investigator; SLT, speech and language therapist.
a Site is in the same order throughout Tables 23–25, but this order is different from

that presented in other tables in this report.
b Some people had more than one role relevant to the LiTEFORM trial, for example

a site PI might also carry out some laser delivery and be a member of the wider
clinical team. The table reflects the role most relevant to the interview data.
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A follow-up information sheet was provided to explain how consenting individuals could contact the
research team or qualitative researcher should they change their mind about the recording (seeReport
Supplementary Material 10).

Patient interviews
During the trial consent discussion, patients were asked if they could be contacted about a telephone
interview and were given an information sheet (see Report Supplementary Material 11). All patients
were invited to consent to being contacted, including those who declined taking part in the randomised
trial. Patients were advised that not all of those who consented to be contacted would be invited to
participate in an interview.

TABLE 24 Description of the LiTEFORM trial qualitative interview participants: patients
(n = 30 patients; n = 43 interviews)

Characteristic Number of participants ( n)

Sitea

1 3

2 5

3 4

4 5

5 3

6 4

7 3

8 2

9 1

Randomisation

Allocated to the LLLT arm 17

Allocated to the sham arm 13

Sex

Male 23

Female 7

Age (years)

40–49 6

50–59 9

60–69 10

70–79 5

Number of interviews

Recruitment interview only 10

Post-treatment interview only 7

Recruitment and post-treatment interviews 13

a Site is in the same order throughout Tables 23–25, but this order is different from
that presented in other tables in this report.
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A purposive sample of patients who had given consent to be contacted were approached 1–2 weeks
after the recruitment discussion and/or at approximately 4 months or 14 months (maximum of two
interviews per patient). The qualitative researcher contacted the patient and, if the patient agreed,
arranged a convenient time and date to conduct the interview. Verbal consent was taken and recorded
at the start of the call, using an approved checklist (seeReport Supplementary Material 12).

Staff interviews and observations
Staff were given an information sheet and completed a written consent form giving their consent
(1) for an observer to be present and make notes at site initiation visits, training events and other
LiTEFORM trial meetings; (2) to have their trial recruitment conversations audio-recorded; and
(3) to be approached regarding participation in a LiTEFORM trial interview (seeReport Supplementary
Material 13 and 14). For all telephone interviews, consent was affirmed verbally at the start of the
interview. Written informed consent was obtained prior to the start of the interview for all face-to-
face staff interviews.

Interviews with health professionals took place throughout the trial, from set-up onwards. Most
interviews were conducted via telephone, although some were carried out face to face (e.g. to coincide
with a site initiation visit observation). No more than two interviews were conducted with any one
staff member.

Topic guides (seeReport Supplementary Material 15and 16) were developed, agreed within the team
and included the following:

l Patient interviews –

¢ trial processes (e.g. initial approach, information given, recruitment encounter, ideas and/or
concerns about randomisation and consent), the intervention (e.g. willingness to undergo LLLT
treatment and/or concerns about impact on health and acceptability), experiences of the delivery
of the intervention (including the timing and location) and experiences of mucositis

l Staff interviews –

¢ views and experiences of LLLT, trial processes, and patient and recruitment pathways.

TABLE 25 Number of audio-recorded recruitment conversations per site (n = 30)

Sitea Number of audio-recorded conversations per site ( n)

1 0

2 10

3 2

4 8

5 0

6 1

7 7

8 2

9 0

a Site is in the same order throughout Table 23–25, but this order is different
from that presented in other tables in this report.
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The content of the interview was flexible to accommodate additional unanticipated areas and to
reflect the stage of the patient in the treatment process, the developing analysis and, in the case of
a follow-up interview, what was known from the prior interview. Interviews and observations were
conducted by an experienced qualitative researcher (the majority by LL with some by JM) who had
experience in conducting interviews on sensitive topics. Interviewers were blind to patient allocation.

Qualitative data management and analysis
Interviews and recruitment discussions were, with consent, audio-recorded, transcribed verbatim and
edited to ensure anonymity of the respondent. Contemporaneous field notes from non-participant
observation in clinical settings were edited to ensure anonymity of the participants. Data were managed
using NVivo software (QSR International, Warrington, UK). The analysis was theoretically informed by
NPT and was conducted in accordance with the standard procedures of rigorous qualitative analysis,77

including open and focused coding, constant comparison, memoing,78 deviant case analysis79 and
mapping.80 A sample of data was independently coded and cross-checked: the purpose of this exercise
was to identify and reflect on differences. A proportion of the data was analysed collectively in ‘data
clinics’, where the research team shared and exchanged interpretations of key issues emerging from
the data. The analysis was conducted by Lyndsay Lindley/Tim Rapley/Nikki Rousseau (all with a range
of social science backgrounds) who were joined for some data clinics by the PPI lead Valerie Bryant
(who has training in qualitative analysis).

Relationship between the process evaluation and the trial
The developing analysis was regularly discussed at TMG meetings and, when appropriate, it informed
changes to trial processes. Examples include a recommendation that sites should show patients a picture
of the LLLT device during the recruitment discussion (giving an indication of size and appearance) and
the production of a checklist of areas that needed to be addressed during site set-up, which was
provided to the post pilot phase sites.

Results

Forty-one interviews were conducted with 36 staff members across the nine participating sites, with the
number of members of staff interviewed at each site ranging from two to six (see Table 23). The site PI
was interviewed at least once at each site, and at least one person who was involved in the delivery of
the laser was also interviewed. Interviews took place throughout the period of study data collection,
with early interviews concentrating on activities around study set-up and late interviews focused
on plans for the laser treatment post trial closure. Interviews lasted between 8 and 51 minutes, with
most lasting approximately 30 minutes. Forty-three interviews were conducted with 30 patients,
with between one and five patients interviewed at each site (see Table 24). Both the patient and the
interviewer were blind to allocation, but we checked during data collection that our sample included
both those receiving active laser therapy and those receiving sham treatment. Patient interviews
typically lasted 20–25 minutes. Six sites contributed audio-recorded recruitment conversations, with
between 1 and 10 conversations recorded at each site (seeTable 25). Sites were encouraged to record
recruitment conversations and were given equipment and support to do so, but sites and individual
health professionals were free to choose whether or not to participate in audio-recording. When it
emerged that the limiting factor on recruitment was the site capacity to treat patients rather than
patient willingness to participate, the research team focused data collection on additional interviews
rather than on encouraging sites to record additional recruitment conversations.

Findings

Of central importance to this trial was a small box with a wire leading to a small hand-held probe
that delivered low-level light treatment. One member of staff who, after a short period of training,
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delivered LiTEFORM treatment to patients noted that ‘the actual laser treatment is quite easy to do’.
Patients also commented that the actual treatment is ‘very simple to do’. The delivery may have been
‘quite easy’ and ‘simple’ to do, but introducing, embedding and sustaining a new (trial) treatment
pathway to provide LiTEFORM treatment was deeply complex:

It was a very complex trial to do. It’s not just like any chemotherapy drug where everything is set up and
you’re just trying a different drug but the process of giving chemotherapy is in place. This is a completely
new treatment. It was just much trickier than anyone involved with the trial really envisaged.

OncCon 8

Centrally, the delivery required ‘setting . . . up a new service’. Staff at the sites had to work hard to
align the trial pathway with the overall organisation of head and neck clinical pathways and with each
trial participant ’s specific clinical pathway. There was, for all sites, a large‘hidden workload’, often seen
as much more than that of other trials that they had been involved in:

It’s kind of like hidden workload but there is nothing to show for it at the end of it, if that makes sense.
There is quite a bit of time making sure everybody knows where they are going and is going to get there
at the time they expect. At the end that doesn’t come up on workload calendars for example. There is a
lot of that kind of what you might call hidden workload.

ResNurse 4

This hidden workload not only was centred on co-ordinating the conversations, schedules and actions
of patients and staff, but also included work such as enrolling organisations and teams; (re)finding
and (re)adapting rooms; (re)finding and (re)training staff; financing, finding and adapting equipment;
and developing optimal delivery approaches. Prior to the trial set-up starting, the mundane, seen
but unnoticed co-ordination work around introducing, embedding and sustaining a new service was
(relatively) black-boxed for everyone involved (e.g. trial team, sites, funder) given that this was a trial
about ‘just introducing ’ a new device. However, the trial was ‘much harder than we’d all anticipated’
because the delivery of the LiTEFORM treatment could not integrate easily and rapidly within a range
of organisational, clinical and professional contexts.

Introducing: setting up the trial– integrating with bureaucratic and organisational orders
The time that it took from the initial contact with the trial team to the set-up of the trial at each of the
sites ranged from just under 5 months to over 14 months. A range of factors affected this timeline.
One participant outlined part of the process of setting up the new LiTEFORM trial service:

So, there’s lots of hoops to jump through. You have to get funding for the laser, buy the laser, then you
have to get approved by the cleaning safety people. . . . You have to get medical physicists to say that it’s
OK to use, that your room that you’re going to use it is OK and the people who are using it have been
trained to use it. So, all those hoops you’ve got to go through.

MedCon 7

As we will see below, these‘hoops’ also included the co-ordination work around enrolling teams and
getting trust sign-off, as well as the work of finding an appropriate room and finding staff to deliver the
LiTEFORM treatment.

‘We got the right people quite early on ’: seeing value and enrolling people
and organisations
Some sites had already expressed an interest in taking part in the trial during the grant application
process. However, over time, five sites had decided for a range of reasons, including the key contact
who was leading at a site leaving, the range of competing trials at a site, and formal and informal
capacity and capability reviews, that they no longer had the local or broader organisational resources
or support to take part. The main reason for wanting to take part routinely focused around an
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individual or group interest in the possibilities for LLLT for treating OM and exploring that through a
rigorous design:

It’s like, we really like this study, we felt it was a really good study. There’s lots of studies that you do
where you kind of go,‘It’s this versus placebo’. And you kind of, it feels like well, let it go, whereas this felt
like a really useful, directed, novel, clever kind of way of doing things.

OncCon 7

Taking part was ‘a no brainer’ for these core individuals or groups of people at these sites, with two
sites already delivering LLLT. A core group of people at a site needed to see the potential (scientific)
value of the clinical question to ‘think it ’s worthwhile ’. They then needed to take leadership, that is they
needed to do ‘a lot of the organising’. Getting members of the broader teams together to both discuss
the idea of the trial and think about how they could actually make this work at their site was central to
driving forward the introduction and the embedding of the trial. At many sites, this work of enrolment
went relatively smoothly, with teams being ‘really on board’ and engaged, with no‘reservations . . .
not even a negative’.

Overall, professionals were broadly in support of the design of the trial including a sham arm.
However, at a few sites, notably those with experience of delivering LLLT, some people had concerns
about the sham arm; in particular, they were worried that it would become apparent to them whether
a patient was receiving active or sham treatment. They expected that those receiving LLLT would have
less severe effects and the concern for them was around how they would manage conversations with
participants whom they believed to be receiving placebo. However, as can be seen below, they felt that
this potential issue was managed effectively through the development of technical solutions to blind
operators and patients.

However, within some sites there were elements of resistance, which at times created issues and some
delays around set-up. The degree of resistance of the broader team and the focus of that resistance
varied between sites. For example, at one site questions were raised about the trial design:

There was also some open hostility to the trial from some of the people in the department. Their
objection was that the benefit of the laser has already been proven so you don’t need to do this trial.
I think also the design of the trial and the very open inclusion criteria . . . I also think there was an
element of it being more of a commercial exercise for THOR than a robust scientific trial. That was
another objection.

ResNurse 4

In this context, the focus was on the purity of the science, in terms of issues around equipoise, inclusion
criteria and explicit links to an industrial partner. Overcoming such resistance took time and was an
element that delayed a more rapid progress of the set-up at this site at which questions had been raised.

Alongside this, there were elements of milder resistance tied to a lack of priority for some team
members. People at sites often felt that the trial may be ‘a nice thing to do’, but they lacked collective
commitment and, at times, lacked key (senior) people driving the trial agenda. Where there was
more collective buy-in and commitment to the trial across the department, the initial progress was
more rapid. As teams were working to engage and enrol staff, they also worked to generate local
organisational approval, going through what one described as‘hurdle after hurdle ’. Sites were aware
of the potential issues:

[We] started the set-up period some months before, probably at least 6 months before, as is often the
case there were issues with R&D [research and development] at our trust, which slowed things down.

MedCon 8
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In part, this was tied to the nature of this trial: this was seen as a ‘new intervention ’ or ‘novel treatment ’,
so a range of forms, committees and signatures had to be aligned. By contrast, at one site we were told
that it was relatively easy, with ‘no major barriers from inside the hospital to it ’.

‘Well actually the room ’s not suitable’: co-ordinating a (safe) room to deliver the
LiTEFORM trial
Another central task was finding a ‘suitable room’ in which to provide the LiTEFORM treatment.
One person described part of the process that led to a delay in starting the trial:

I think there wasn’t somewhere to deliver the laser. There wasn’t a suitable room . . . There was almost
like . . . whispers that,‘there is a room, there is a room’ but when it came to the crunch it was clearly
not suitable.

ResNurse 4

A suitable room had to fulfil specific dimensions in terms of spatiotemporal affordances, alongside
specific physical and safety aspects to enable it to be‘laser suitable’. These included the following:

l The room’s relationship to the local geography of cancer treatment within each site. The location of
the room in relation to the spatial organisation of patient care was key. It was especially important
in relation to radiotherapy treatment suites because the LiTEFORM treatment would routinely be
co-ordinated with patients ’ outpatient appointments. Therefore, each site worked to find a room
that would be convenient for patients to visit within a reasonable time scale within their overall
appointment time.

l The room’s relationship to the temporal organisation of care within each site. Whether or not access
to the room was restricted to specific days and/or times was also central. Rooms had to be as
accessible as possible, especially in terms of times available for the LiTEFORM treatment to be
delivered. In part, staff became aware that flexibility in times of access could then accommodate
any changes in specific patients’ LiTEFORM treatment slots. Sites had to work to find a room with
limited calls for other type of use from their own or other clinical services.

l The room’s affordances to support the (safe) delivery of care. The room also had to be able to
be adjusted to enable the appropriate delivery of the LiTEFORM treatment. Given that LLLT is
classified as a Class 3B laser, each room had to be prepared to meet specific laser protection
standards. For example, the room should have no reflective surfaces and, if the room did have a
window, full blackout blinds needed to be in place or be capable of being fitted. As some teams
learnt over time, the room also had to have space to enable a chair, dental chair or treatment couch
to be positioned to allow operators freedom of movement around the patient. Therefore, sites had
to work to co-ordinate the adjustments to the local material geography of the room.

In practice, a suitable room was found relatively rapidly for a few sites, including at a site that was
already providing therapeutic LLLT. However, for many sites, rooms‘are always at a premium’ within
their organisations.

Once the room was found, sites had to work to adjust the room to make it suitable. In one case,
the LiTEFORM treatment room was moved three times. The initial room, located in a different
department and different part of the hospital, ‘was obviously ideal’ because it had‘a proper dental
chair and everything’. However, the LiTEFORM participants and staff had to move to another room
because the host department needed additional rooms as they expanded their own clinics. Albeit a
more extreme case, it demonstrates the very practical organisational work that sites faced, which
took time. Some suitable rooms were found within the radiotherapy department or reasonably close
by, with others in different floors or areas of the organisation, one being around 5 –10 minutes’
walk away.
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‘. . . there wasn’t anybody to deliver it’ : co-ordinating suitable staff (training) to
deliver the LiTEFORM treatment safely
Sites also had to work to find a suitable number of staff who were adequately experienced and/or
suited to deliver treatment and with the capacity to be released from other duties. Centrally, set-up at
sites was affected by trying to find and co-ordinate these ‘suitable’ staff in a range of ways, including
prospectively finding enough staff with potential capacity and managing their timetables to align with
initial ideas about treatment delivery schedules, alongside specifying funding streams, contracts and
goodwill between different parts of an organisation, as well as within a specific department. In part,
this was further confounded because active LLLT was defined as an ETC; therefore, only half of the
time of the site staff was funded through the trial. In some cases, this took quite some time and effort.

Alongside this, the co-ordination of training created problems for many sites. The practicalities of
scheduling training to specially selected, often large, groups that could all attend at specific times was
difficult to co-ordinate and, therefore, could create delays. Some sites conducted training sessions
alongside NCTU set-up meetings. Training included laser safety training: internal and/or online
(e-learning) training that covered a mandatory range of topics that, in this context, went beyond the
specificities of the LiTEFORM trial device. Many found the training to be onerous and some described
elements of it as ‘arduous’, ‘gruelling’ and ‘challenging’:

It was very, very tough and most of the online training wasn’t relevant to the laser that we’re doing and,
actually, really frustrating, making people do mandatory training for something that’s not relevant.

OncCon 8

Staff outlined that despite being ‘very well trained ’ and gaining continuing professional development
credits, they were frustrated about the elements that had to be included in the trial because of specific
national and local regulatory regimes, but were not viewed as pertinent to the trial.

The trial laser training that was delivered by the industry partner, the supplier THOR, also had a mixed
reception. Some felt that it went into too much detail and others felt that they would have liked more
detail. Some people regarded the training that THOR provided as inappropriate, a‘waste of time’, ‘not
great’ and of poor or inconsistent quality, or too heavy on background and embedded in a broader
THOR ‘marketing’ agenda:

All we really needed to know was the safety and how to use it but I would say the THOR training really
was a waste of time because we envisaged we’d [be] practicing with a sham laser, on each other, getting
used to it, familiarising ourselves and it wasn’t, it was just going through a booklet reading.

Nurse 3

In addition, site staff agreed that the THOR training, which lasted around 2 hours, did not offer enough
detail around the pragmatic ‘hands on skills’ that were required for working with the device and around
the actual delivery of the LiTEFORM treatment to patients. These comments were fed back to THOR and
they amended the content of the training. A couple of sites requested and then received a second training
session from THOR around the pragmatics of working with the device, albeit this mainly focused on
assembling and switching on the device, and through that the team members became more‘comfortable’
using the laser. After these formal training sessions, some sites also arranged local sessions during which
they undertook ‘practice runs’ or ‘walk-throughs’ in setting up and operating the equipment, albeit without
turning the laser on. Finally, training could also include specific training around infection control, led by
an infection control team or a specific industry representative. Some sites also undertook WST training.
This also proved to be difficult to arrange because all those needing training had to be available at the
same time as the sites.

Overall, the co-ordination, focus and content of the training at each site created practical issues as well
as issues around trust in operators and workability of the device, especially in terms of developing
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adequate skillsets. In addition, some sites worked to cascade core elements of the training to other
members of their teams [i.e. dieticians, speech and language therapists (SLTs) and specialist nurses]
so that if patients asked a question ‘there was awareness of it throughout the department ’.

‘The NHS won’t pay for a bit of kit for a trial ’: co-ordinating access to
(modifications to) devices
The majority of sites also needed to acquire the LiTEFORM trial devices themselves because the
device was not funded through the trial. Each site had to organise and agree a specific funding stream
to purchase the device. Nearly all sites requested funds from local charities affiliated to their site. This
sourcing of funding (i.e. the process of applying, agreement and actual sign-off) was another‘obstacle’
that created delays at most of the sites:

It just introduced a delay, again in terms of getting funding for the equipment. . . . So it wasn’t the amount
of money, just the process that one has to go through, to get local charitable funding to agree to fund
something, that is within a national trial, if that makes sense.

OncCon 4

Given that there was a sham arm in the trial, the devices themselves had to be adapted to maintain
the blinding of staff delivering the treatment (and the patients). Therefore, all sites needed to acquire
trial-compliant devices. At one stage, the system proposed by THOR to enable the randomisation was
an ‘A/B switch’ that would deliver either active or sham ‘laser’ treatment. However, during the site
set-up visits this led to concerns from staff, especially the proposed operators, who felt that they would
come to know, by the condition of the patients, which treatment that they were receiving when they
pressed a specific switch. The introduction of the new randomisation controls (the 0–99 randomisation
grid) and laser safety glasses for staff and patients helped to increase staff confidence in the trial, with
some feeling ‘more ethically comfortable’ providing sham treatment than they did previously.

Finally, a specific‘cover’ or ‘sleeve’ had to be used over the probe used to deliver the laser. This added
a 1-cm ‘cap’ on the end the standard probe used with the device to standardise the distance from the
specific area, or spot, to be treated. Some sites had difficulty sourcing the new sleeves for covering the
probe. At one site, they found technical problems with the laser equipment as they were undertaking
mandatory tests:

So, we had various phone conversations and video conferences and I was being told to move it very
carefully, which was causing me huge concern because I thought,‘If we’ve got to do this to get the reading,
how are we going to know we’re actually delivering treatment?’ . . . Well, eventually they came to us, erm,
and it turned out they’d sent the wrong probes. So, they spent 5 weeks basically, telling me that I was an
idiot and I didn’t know what I was doing; they could have been right because I’ve never used a laser before.

Radio 11

Staff at this site began to lose confidence that the laser would be working properly when they used it
on patients and considered withdrawing from the trial. However, once this was resolved, they went on
to open the site and recruit to the trial.

Embedding: running the trial– integrating organisational, clinical, lay and professional orders
During the set-up phases, staff at the sites had some concerns about whether or not patients would be
willing to participate, given option of the sham treatment arm:

Well I think that first of all it was an assumption on my behalf that we might struggle with the sham.
Because it is such a horrible treatment, the whole idea of signing up for something where it may be a
sham treatment, I wondered whether people would be willing to sign up for something. But obviously that
was completely unfounded.

Other 1
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As we will outline, staff across all sites found that patients who were approached about participation
were generally keen to take part. Staff learnt over time to optimise the actual delivery of the LiTEFORM
treatment to each patient and patients, and staff were (mostly) very positive about the treatment and
its impact. Despite this, the trial did not recruit to target. Capacity to deliver the therapy was a
significant challenge:

It was easy for us to recruit patients, almost all patients that we approached wanted to go into the study
but we couldn’t deliver it within a very busy NHS service, in the way that we had hoped that we would
able to, so it limited our recruitment.

OncCon 4

Patient flow was a central issue for all of the sites: how best to co-ordinate this, given that they had
only a certain capacity to deliver the laser to a specific number of people at any given time. This issue
of capacity at sites is described and explored later and was the key factor limiting recruitment to the
trial. However, although capacity to deliver the LiTEFORM treatment limited recruitment, other factors
made recruitment challenging.

Approaching patients: integrating organisational and lay orders
Across the sites, staff reported that patients, when approached, often took up the offer of joining the
trial. They described ‘people kind of falling over themselves to be involved’ and that ‘patients, they
were just dying to go into it ’:

They do seem quite willing, especially with LiTEFORM because it’s something that is felt it’s not going to
make them any worse but it has got the potential to make them better, improve their symptoms, if you like.

ResNurse 3

Patient reports echoed those of the staff, with patients who agreed to randomisation describing
participation as a ‘no-brainer as far as I was concerned’ and reporting that, after it was offered,
they said ‘Yes, I’ll be delighted to’:

Nobody knows which you’re getting. It’s a 50/50 chance. In my view, if it’s something that can help me
during the treatment, yes, I’ll go for it. It’s a no-brainer.

Patient 25

Therefore, despite some staff and the trial team’s potential concerns, the patients approached were
comfortable with the sham element of the trial overall, with the majority willing to take part.

‘When we first started, we thought it would be straightforward ’: identifying
potential trial patients
Before approaching patients, the sites had to co-ordinate the work of identifying potential patients and
understanding when was best to approach them. Some sites had competing trials and reported that
they encountered patients who could have been suitable for the LiTEFORM trial who had already been
recruited for another trial. The complexity of the patient pathway also made recruitment challenging,
in part because of the inherent uncertainty about each patient ’s treatment pathway. The trial could be
offered only to those patients who would receive radiotherapy. For those patients who received surgery,
staff would know if they were eligible only once they had a scan post surgery because this would inform
whether or not radiotherapy would be offered. Site staff needed to find the optimum time to first
approach patients: too early and the treatment might not be decided, too late and they might have
been recruited onto another trial, or their treatment schedule might already have been set up:

It’s a lot of doing patient tracking, I am forever looking at my log if there is any that I have got a question
mark over and haven’t quite got a conclusion yet on. Then I am regularly checking the appointment
systems to just make sure that I am not missing anyone, and I am sifting through letters and notes to
read exactly what has been discussed with the oncologist. And what is the plan? You know, when are
they likely to have any treatment, if any . . . because everything is happening on a fast track.

Den 1
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Treatment plans could change based on tests or new information. Multiple staff and specialties were
involved and a large number of preparatory elements for treatment had to be completed in a short space
of time. There was also the constant awareness of the need to start treatment urgently in line with
government guidance81 (i.e. 31 days between the date of decision to treat and the start of treatment):

You just don’t really know. And then some take longer because they’ve got teeth extractions and
what-have-you to deal with. And yet others, they can be seen on a Wednesday and they have their
planning appointment on the Friday. Which from a consenting point of view makes life difficult. . . .
And then actually get them scheduled. It’s a nightmare.

Other 7

In this context, there might be too little time (i.e. in terms of initial discussion, providing patient
information materials and allowing at least 48 hours for decision-making, any follow-up discussions,
consent discussions and baseline assessment) to actually recruit a patient prior to the first
radiotherapy treatment appointment.

Sites worked hard to co-ordinate recruitment conversations with patients and to communicate
effectively with the patients who they were approaching. They refined the process, discussing potential
ways to optimise recruitment and developing specific resources, such as flow diagrams. After an initial
round of treating a patient, some sites felt that some patients would be ‘better candidates’ than others.
The excess of willing patients compared with capacity enabled some to try to approach specific types
of patients:

I think that as we got on, we got better at selecting patients who might be more able to tolerate it . . .
At the beginning, we would get them in because they fitted the inclusion criteria but as time went on,
we looked for the younger, the fitter . . . who would be able to do it three times a week and keep their
mouths open. But even for them, by the last weeks of treatment, it wasn’t easy but they did go through it.

OncCon 4

Some sites found that other aspects of treatment for HNC (e.g. nausea relating to chemotherapy
and impacts of surgery) could make it harder for patients to tolerate the LiTEFORM treatment.
Therefore, some tried to ‘opt for ’ only patients who were having adjuvant radiotherapy as opposed to
chemoradiation, as otherwise patients were ‘finding it too much ’. However, irrespective of staff being
‘very enthusiastic’ about the trial, with some focusing on approaching specific types of patients, the
flow of potentially eligible patients was often erratic. It was difficult to match to the availability of
‘free’ LiTEFORM treatment slots:

It’s all dried up a bit at the moment . . . we haven’t had anybody suitable for quite a couple of months
now. . . . We had about four or five who were all suitable at the same time. So, a couple of weeks ago,
we put two in and so the others had to go through treatment without it being offered to them and then
nothing for a while. It’s just a waiting game sometimes.

OncCon 8

At times, there were several eligible patients and yet no capacity to deliver LiTEFORM treatment.
At other times, there was capacity yet no eligible patients.

‘Just hopefully to lessen my symptoms and to help other people coming behind me ’:
discussing and deciding whether to (not) take part in the trial
Recruitment happened at a time when patients had a lot to deal with: they were meeting many
different professionals and receiving unwelcome information about their diagnosis and treatment.
They were also undergoing unpleasant procedures, such as tooth removal and fitting for radiotherapy
masks, and many were recovering from surgery. However, most patients appeared to engage actively
in the recruitment process.
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In the recruitment consultations, several patients had some initial safety concerns about the trial that
they discussed with the recruitment clinicians. These concerns were often associated with perceptions
of lasers, which were seen as potentially hazardous. For example, in one recorded consultation the
participant asked, ‘My daughter is pregnant and me having lasers isn’t going to affect that? ’. In an
interview, a patient outlined another pre-randomisation discussion around lasers:

I just asked the hygienist, when I met her before, starting to find out the information,‘Would I feel it?’.
You think of a laser, it gets hot, something that’s Star Wars [© Disney, Burbank, CA, USA] like being
aimed in your mouth. But she explained everything fully and that it would just be really a light and that
I don’t feel anything.

Patient 12

Some reported finding it reassuring that this was a relatively late phase trial, that they would not have
‘gone for something in its early stages’, and that the technology had been used in other contexts previously.

Staff were also ‘surprised’ at how ‘positive the patient feedback’ was towards the sham arm. In their
interviews, the patients discussed the process of randomisation: that the trial team would ‘put the
code into the computer ’ and the specific arm selected,‘it ’s just random’, that ‘it ’s a gamble really’.
They also articulated their understanding of the purpose of a sham arm and what the implications
were for the patients:

I mean that’s the only fair way you can test the thing to see if it works, to be honest. There has to be a
winner and loser in every single one so it’s the only fairest way you can do it.

Patient 20

They were aware in some contexts,‘that ’s the way all these studies go, you’ve got to do it anyhow ’.
They also perceived there might be potential benefits from participation, often in relation to the
‘placebo thing’:

I suppose my reaction was, if I get the real thing, then the worst I can do is I’m wasting an hour every
day, but it could help me. If I’m getting the sham thing, the placebo effect is not something to be ignored
and it still helps people down the line anyway.

Patient 16

They also outlined how, irrespective of the arm and the efficacy of the treatment, ‘somebody is actually
looking into my mouth. If there ’s any problems there they can spot it’ (Patient 4). Overall, the patients
who accepted randomisation were informed and comfortable with their choice: ‘double-blind testing,
I’m absolutely happy with that ’.

Patients also reported reading the provided information and discussing the trial with their families
before making their decision. A small number of people had been actively looking for information
about the best possible treatments available for their cancer. The majority of those who agreed to
take part described their motives as tied to (conditional) altruism.63 A sense of giving back for the care
that they had received and a feeling of wanting something positive to come from a difficult situation
‘to help others as well’ were consistently mentioned by participants:

I have benefited from the trials that people have done with other things in the past and I was happy to
continue in that vein, that if I can be of any assistance and it was of basically no risk to me, I was quite
happy to do that.

Patient 3

The intervention seemed to appeal to many participants, as there was a sense that there was the
potential for benefit and a relatively low risk of negative implications. The potential impact on those
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transporting them to and from the hospital was a key factor in questioning participation; many had
considerable distances to travel. Those declining participation did not want to create any additional
burden on themselves as well as their family. Given the broad range and number of appointments they
would be facing, they ‘just don’t want to be doing any more’.

Scheduling the trial treatment: integrating with organisational and clinical orders
Staff had to co-ordinate the flow of trial patients. For all sites, this ‘steep learning curve’ created more
work than they had anticipated:

It’s been quite difficult because the pathway is so intense and there are so many things that go on within
it. It always just seems to be a difficult thing to organise.

Other 1

This was for them a question of ‘quite a lot of logistics ’: co-ordinating the timing of LiTEFORM
treatment appointments to align with patient, operator and room availability and integrate with all the
other elements of HNC care. As a patient enters the care pathway, a whole range of appointments
(e.g. one site quoted 18) are scheduled, including those tied to treatment (e.g. surgical, radiotherapy
and chemotherapy), review and support (with a range of MDT actors, including, for example, specialist
nurses and SLTs). Those managing the trial at the sites worked to:

Make sure that you don’t mess their system up too much. It’s massive . . . with anything to do with head
and neck. But erm, you know, we could end up being a huge spanner in the works to put something else
out of kilter.

Other 6

They did this, in the background, so that for patients this integration work became (relatively) invisible.
The LiTEFORM treatment appointments needed to be delivered prior to radiotherapy treatment
session, within 2 hours of the radiotherapy dose:

There wasn’t a sort of waiting time between, which was nice. There might have been a few minutes,
but generally it wasn’t long. Logistically I don’t know how they did it.

Patient 15

Patients talked about how the co-ordination meant that the two sessions often ‘brushed up against
each other’ and that they are not given ‘enough time in between’. Moving from LiTEFORM treatment
to radiotherapy was usually relatively rapid, albeit in a few cases in which they might have to ‘wait a
little bit ’. All sites worked to minimise any such additional burden on the patients.

‘The timing perspective is it has to fit around the radiotherapy ’: co-ordinating the
delivery of LiTEFORM treatment
Staff worked to minimise patients’ overall appointment times through asking patients to arrive
around 40 minutes before their radiotherapy appointment. They soon learnt to avoid days with other
types of appointment, for example ‘to avoid . . . chemotherapy days, and the days where they see the
multiprofession team’ (Radiol 5), as this could cause patients to have very long days with multiple
appointments and gaps. Co-ordinating the two appointments (i.e. LiTEFORM trial and radiotherapy)
could mean that patients were asked to leave home very early in the morning for a specific morning
appointment or that they were leaving the site during rush hour, as radiotherapy was at the end
of the working day.

Making sure that staff were available for a specific treatment slot was central and ‘a lot of the time, you
had to jiggle’. They had to (re)check staff availability and manage the LiTEFORM trial rotas to match the
radiotherapy schedule. As outlined above, the funding model for non-sham treatment delivery staff
made this a little more complex because they needed to find some staff with ‘spare time on a regular
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basis’. Initially, sites expected that staff would need around half an hour per patient, yet all found that
they ‘exceeded that’, especially at the start:

It took quite a bit longer than we were led to believe it would from the training. And also, the number of
spots treated for each patient and obviously each of those takes a minute. So, with getting the machine
ready, getting the patient ready, and then doing the treatment and then clearing away afterwards, it was
meaning that staff were away from their other job for up to an hour at a time.

Other 2

Most sites outlined that the actual treatment part took between 20 and 40 minutes, partly because
patients had to sometimes be given breaks, especially towards the end of their 6-week treatment
cycle. However, they also had to include initial set-up and cleaning of equipment, completion of
paperwork, and cleaning and storing equipment. At two of the sites, the session was delivered through
the co-ordination of two members of staff. Therefore, one site used one LiTEFORM trial operator as
well a student nurse or health-care assistant to manage paperwork and other tasks, such as getting the
patient a drink. At the other site, a research nurse accompanied the operator. At a few sites, at the
start of the trial people worked in pairs, learning from and ‘double checking’ with each other and over
time gained confidence and began to work more autonomously. Over time, all sites reported that they
had managed to reduce the time needed for a single session to around 45 minutes per patient.

The timing of each LiTEFORM treatment also had to align with the availability of the room in which
the treatment was to be delivered, which could become another ‘limiting factor ’. Some rooms were
available only on specific morning or afternoon slots. Such constraints on access to rooms could affect
potential recruitment flow. As can be seen below, close co-ordination with schedulers became central
work for those organising LiTEFORM treatment sessions for new trial patients. In addition, in some
sites, the delivery of the LiTEFORM trial was in a different location within the specific hospital
(in some cases, in a different building). This meant that patients and staff had to co-ordinate travelling
between different treatments:

I think it’s about a 10 minutes’ walk. I’m not sure . . . Yes, I think it’s about a good 5 minutes’ walk
for the patient . . . I think a different floor, a different level . . . One of them [a patient], well, he did
walk and then we got him a chair, because he wasn’t very well, but the other guy was much fitter than
that guy.

Den 4

A few patients did find this movement between different areas, at times, a slight concern; they worried
that they would not get to the radiotherapy suite on time. However, for most ‘it was fine’. In a few
cases, staff delivering the treatment had to travel to a different site that was part of the same trust or
different trust: these staff had to allow additional time. Other sites had a set-up that meant that the
patients and staff had very little distance to travel.

‘It ’s that certain amount of back and forwards to fit them in ’: aligning treatment and
trial treatment schedules
As outlined above, a whole range of patients’ appointments are scheduled ahead of time, once they
enter the care of the head and neck team. For this trial, a central issue was the allocated timing of
each radiotherapy appointment:

It was just really time consuming trying to work out where we can see the patients, without it disrupting
too much of the radiotherapy appointments, having to readjust them. Because I think once the
radiotherapy appointments are made, they’re set, they don’t like changing them too many times.

Den 2
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Some radiotherapy schedules were‘brilliant ’ in that they easily aligned with the availability of
LiTEFORM trial staff (and rooms). However, some‘machines’ did not produce such ‘good schedules’
and, therefore, required a certain degree of negotiation, often on a weekly basis.

At the start, staff at some sites felt that they had little control over the specific timings of the
LiTEFORM treatment. Others felt that they had more control and that it was ‘run quite smoothly’
when they were provided with 1 month ’s worth of appointments in advance. The central line of
communication was between the local trial co-ordinators and the schedulers:

I sit down with the schedulers to try and facilitate getting the patients’ appointments all sorted out
because the radiotherapy schedulers do actually change, so I’ve been training up new people so I’m
confidant . . . so it’s having sort of two eyes on the ball because . . . the schedulers know what they can do
with patients and moving appointments around.

Other 7

For the trial team, getting to know and liaising with the team of schedulers ahead of time, either face
to face or via e-mail, was essential. Trial co-ordinators needed to work with the team of schedulers to
find ways to adapt the schedules to identify potential ways to try to adjust appointments. Even when
working ahead of time, this was ‘not always that easy’.

However, there were some problems that were emergent in nature. Radiotherapy times did change on
quite a frequent basis:

Radiotherapy . . . machines are so busy, often their times wouldn’t be the same time of the day or they
would get changed because of machine breakdowns. Unfortunately, the communication between the
change of appointments wasn’t getting relayed to the LiTEFORM staff. So the people who were prepared
to do LiTEFORM say at 11 a.m. all of a sudden on that day the patient is not coming until 3 p.m. and
you’re not available then.

Radiol 11

Such changes as a result of issues, such as breakdowns or people are running late, would affect the
trial patient schedule and the operator ’s (and room) availability. Constant monitoring, adjustment and
accommodation work was needed by trial staff.

Many staff were taking on elements of the LiTEFORM trial work in addition to their ‘normal role’;
therefore, at times, this could create ‘a strain’ on the local department(s). However, seeing the positive
impact on patients, staff saw the value and, therefore, were willing to undertake the necessary
accommodation work: ‘It did impact on the workload . . . when you see the patients benefiting so
much it’s worthwhile to do that’ (ResNurse 8). All sites highlighted that all staff went ‘over and above’
normal expectations to integrate the trial into their routine work. The schedulers and the broader
radiotherapy teams often worked to review, change and update the radiotherapy schedules to align
with the availability of trial patients (staff and rooms). The ‘collaboration and the willingness to change
things for the benefit of the trial ’ (ResNurse 4) was central. When there had to be revision in schedule,
people worked to accommodate this. Over time, the radiotherapy teams learnt to liaise with operators
in a more timely manner: ‘they made sure that if any times were being changed, they would check
with the LiTEFORM team’ (Radiol 11). Site staff were informed and engaged as many people as
feasible, within large and shifting departments, about the trial and worked to engage any new starters.
Good communication between different elements was central.
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‘If you look at the numbers that you can physically do at one point, it is limited ’:
managing capacity to deliver LiTEFORM treatment over time
At the start of the recruitment work, site staff worked to understand the maximum capacity of trial
patients that they felt that they could achieve at any one time point:

I think we’ve already determined that we’ll be able to have three to four having treatment at any one
time in terms of capacity in our unit . . . just because we only have the machine, the room availability for
half a morning.

Nurse 2

At another site, in an internal meeting, staff were trying to work out if they could ‘manage to have four
patients at the same time’. However, staff at both of these sites learnt that this ideal of three or four at
a single time point was not feasible. Some sites took a different approach and initially recruited single
patients over 6-week periods to get more accustomed to the overall process. They did have ambitions
to increase these numbers. One staff member outlined their thinking as their site moved up to having
two patients going at the same time:

I think we will try to go up to three, but as I say, I really want to see how two goes because I’ve got the
rota up in front of me now and I haven’t got someone down for– I’ve got someone down for every day
this week, but there are a couple of gaps . . . there’s nobody down for delivering next Monday, and that’s
the day we’ve got two, so that, I think it is going to be difficult.

Other 2

Quite early in this transition, they discovered the potential issues of managing more than a single
patient at a time, and continued to have ‘concerns’ going forward. Over time, for nearly all sites,
two trial patients seemed to be the maximum that could be managed at any single time. It was‘a bit
untenable to deliver too much per month ’ (OncCon 2). However, some sites never got to the stage of
recruiting two patients per 6-week cycle. The more successful (recruitment) sites tried to work with
more patients at one time, but found that this was not sustainable.

Managing patient flow was a delicate balance at each site (especially in terms of numbers of trained
staff) because if elements were breached, further issues could emerge. Most sites could manage issues
such as covering staff while on holiday and occasional sickness, but anything more than temporary
changes were hard to sustain. Staff availability could cause problems and, for this reason, affected
numbers that could be recruited at any one time point:

I think probably the most important thing to say is that we’ve had to stop recruiting to the study because
of shortages of staff . . . obviously we’re asking people who’ve already got busy full-time jobs to give up
some time to do this. And, you know, ultimately that got the better of us, even with people’s goodwill and
everything else and wanting to make it work.

Other 2

Several sites lost trial-trained staff because of people being promoted and moving on to other work.
They also had to manage staff on long-term leave. Site staff did not imagine that they would need to
cover people ‘off for such a long period of time ’. This occurred in contexts where organisations were
already at capacity.

Sites tried to build a team of people to focus on having spare capacity through training additional
staff, yet it was, at times, ‘still . . . surprisingly difficult ’. A staff member at one site outlined that, in
retrospect, ‘perhaps it would have been better to have trained more people earlier’ (ResNurse 8). The
number of trained staff who were available to deliver the LiTEFORM trial was central to managing the
potential throughput. All sites worked over time to increase the capacity of trained staff. Those staff
who initially received the training were radiotherapists, nursing staff (specialists and research) and
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dental hygienists. Sites also trained some medical staff, with a view to covering gaps in the rota.
Over time, additional staff were identified, engaged and trained to increase the potential ‘pool’ and,
therefore, to ‘spread the load’. The number of trained laser operators at the start of the trial at each
site varied from two to five, with an average around three, and by the end of the trial varied between
3 and 12, with an average of six per site.

Despite the work to control patient throughput and increase the potential pool of operators, at times,
sites had to restrict recruitment further. At one site, because of organisational changes, staff had to
cap recruitment firmly to a maximum of two patients per month. They noted that, despite that ‘people
kind of falling over themselves to be involved’, even if the trial remained funded for more time, they
would still have been able to put through a maximum of only one patient per month, given changes
in treatment scheduling. Notably, one site stopped recruiting altogether for around 6 months because
of reduced staff capacity; other sites stopped recruitment for briefer periods. As some site staff
highlighted, a shift in the protocol could have also maximised whatever level of patient throughput,
as ‘having it unblinded would have allowed us to see and recruit and deliver laser to double the
amount of patients’ (ResNurse 4).

Receiving treatment: integrating lay, material and embodied orders
Understanding trial patients ’ experiences requires the patients to be placed within the broader context
of the trajectory of their overall treatment. Patients developed a complex set of symptoms during and
following their cancer treatment, which varied in part depending on the exact nature of the cancer that
they had and the treatment(s) that they had undergone.

Patients typically felt more ill as treatment progressed, with symptoms at their worst at the end of
radiotherapy and for a period after radiotherapy was completed. All patients had some symptoms,
with severe symptoms and significant weight loss common:

I’d been losing weight through the treatment, but sometimes I was losing nearly a stone a week. Mainly
just because of bringing food back up again having eating it with a mucositis. It meant I was getting very
little calories quite often. I spent nearly 3 and a half weeks at the end of treatment, and after, purely on
rig tube feeding.

Patient 16

Various problems were common (Table 26), compounded for many by the removal of teeth in
preparation for treatment:

Before I had the cancer treatment I had a further six teeth out. All I was left with was incisors. That
debilitated my eating more than the sore tongue and more than any of the treatment . . . As much as
anything, having no teeth was more of a handicap to me than the discomfort with the throat and
the tongue.

Patient 3

Patients’ symptoms could have an effect on the experience of, and decisions about whether or
not to continue on, the LiTEFORM treatment. They also affected patients’ appraisal of the impact
of the LiTEFORM treatment, with difficulty in knowing which symptoms might be helped by the
LiTEFORM treatment.

Who knew a minute was so long? Embodied experiences of receiving the
LiTEFORM treatment
The LiTEFORM treatment appointment, a 45-minute to a 1-hour slot, would always be delivered
prior to their radiotherapy treatment. All of the patients were aware that they would have to spend
additional time at the hospital. As we saw above, staff at the sites worked hard to minimise this
disruption. For many patients, this meant that the treatment took ‘an extra couple of hours every day’,
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especially if they were travelling some distance to the hospital, so this could create‘a long day’. As one
patient outlined:

It’s 50 miles to [hospital] and 50 miles back, for 6 weeks . . . whether the effects of radio[therapy] were
starting to have an accumulative debilitating effect but it was increasing tiredness every afternoon when
I got back, I have no reason to believe that the LiTEFORM in itself was tiring. All it did was to add
45 minutes each day . . . which meant that I was in the hospital confines longer each day before I could
escape to sanctuary at home.

Patient 20

Any additional time at the hospital created another layer of disruption to their daily activities for patients
and anyone accompanying them. The patients outlined that they routinely just wanted to ‘go home’.
In this way, the trial ‘adds another complication’ when patients are already not feeling ‘100 per cent’.

The time that they spent in the LiTEFORM treatment appointment, positioned on a chair or a treatment
couch, was very much an embodied experience. Patients could receive 20–30 1-minute periods of the
probe focusing on a specific spot. They were very aware of the need to position their mouth and tongue
to enable the operator to access the different parts of their mouth for each 1-minute period. Patients
experienced some physical discomfort from keeping their mouth open for a period of time:

But it was more like your mouth was tiring but also it was that with me, it was the fact it was sitting still
for that sort of length of time. Yes, it was sort of like,‘God.’ As comfortable as the chairs are, you were
starting to get a little bit uncomfortable. And I think it’s just timescale, for me, it was just the timescale,

TABLE 26 Patients’ descriptions of their common side effects of their cancer and its treatment

Symptoms Example from patient

Sores and ulcers in mouth
and throat

It was hideous. It was just the most hideous thing I’ve ever [laughs] experienced in my life.
No, I just had a mouth full of ulcers

Patient 9

Dry mouth I’m unable to eat anything that isn’t moist or hasn’t a liquid element to it, basically.
So any bread or anything like that is virtually impossible, I haven’t tried for a long time

Patient 6

Soreness and pain in
mouth and throat

I think it was, going into the fourth week, I then couldn’t swallow– it was too, my throat
was just so sore that I couldn’t bear to swallow my own saliva, it was that uncomfortable

Patient 4

Increased mucus or thicker
saliva in their mouth

I just had to spit it out, it just was awful. My breath stunk, it was there constantly,
and that as well didn’t help with drinking, all of the mucus that I had. It was the
horriblest thing

Patient 12

Loss of taste My taste is weird. Some things are absolutely fine. Some things really aren’t. Sweet things
really aren’t OK

Patient 15

Vomiting My husband took me to hospital because he thought that I was really dehydrated and
maybe needed to stay because all I was doing was being sick as well. So, I couldn’t keep my
feed down, I couldn’t even keep water down really

Patient 12

Fatigue All I wanted to do was sleep
Patient 11

Weight loss I became so unwell with the radiotherapy that I was unable to eat. And I then suffered all
the usual problems– I lost 3 and a half stone in weight. I went from 15 stone 8 down to
12 stone

Patient 1
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and by the end of the treatment, you was sort of thinking,‘Right, yes, I’m three-quarters of the way now,’
or just sort of,’I’ve got four more to do here . . .’

Patient 8

Their sense of time was often measured in minutes or the number of spots that needed to be treated,
and embodied through the positions they ‘have to hold’.

Some people found the LiTEFORM treatment to be difficult: ‘I’m not going to lie, it was uncomfortable,
it was painful at times’ (Patient 5). Being asked to‘stick your tongue out and pull it over here ’ and hold
specific movements was described as‘unpleasant’, ‘awkward’ and ‘tricky ’. These difficulties appeared
to be compounded by side effects that patients were already experiencing. It could affect their feelings
of nausea and their pain (or anticipation of pain) when sores and ulcers were already present. Thick
secretions, feeling a gagging reflex or sensation, or a fear of‘any smell emanating’ while they held their
mouths open could be made worse. However, for others, this was‘easy’. One patient outlined: ‘for me,
it was no trouble at all. Just lie back and open your mouth’ (Patient 3). In the broader context of their
cancer treatment and its side effects, the LiTEFORM treatment was seen, by some, as a relatively
benign interlude. All of the patients valued the efforts the operators made to make the process easier
for them, including giving them rests and water, talking them through the process and sometimes
playing music in the background.

‘So I had to stop the trial ’: evaluations of taking part in the LiTEFORM trial
Patients described the experience of the LiTEFORM treatment as‘intense’ and ‘intimate’. They were
committed to the trial and tried hard to complete treatment. As they continued through treatment,
those who started to feel more unwell (and this was the overwhelming majority) had to reflect on their
participation in the trial. Being unaware of treatment allocation was key for continued engagement:

If it was suggested during the treatment that maybe I wasn’t getting the laser treatment I may well have
knocked it on the head . . . I would have probably said‘I’d rather not go ahead with this trial’. Particularly
as the treatment went on and I was struggling a bit.

Patient 6

Continued engagement was, in part, contingent on an evaluation that the trial would still potentially
benefit them: that they did not discover they were receiving the sham treatment. The broader context
of helping others was also a central factor: that this was ‘an important thing’ , that taking part was
‘wasn’t just about me’, that the trial had the potential to help other people if it demonstrated that
LLLT was effective.

To carry on taking part, they described that they had to be ‘strong willed’ and, although they could
‘cope with it ’, they were aware that they may need to ‘re-evaluate’ their position. They felt reassured
that they had the option to withdraw. However, many found it ‘challenging’and a few patients were
unable to continue because they were feeling ‘generally quite unwell’:

The process of putting the laser in my mouth and laying with my mouth open, the nausea, I had such a
high level of nausea that I just couldn’t actually lay still long enough for them to be effective with the laser.

Patient 1

This patient managed 4 weeks of treatment before they felt that they had to withdraw from the trial,
as in the final stages of radiotherapy treatment they ‘became really unwell’. One patient withdrew
because they could not tolerate the light emitting through the laser safety glasses.

Patients also valued some contingent elements. For example, some mentioned how being asked to keep
their mouth open for a period of time, and moving the tongue around their mouth, mimicked exercises
they had been given to do to maintain their swallowing musculature. Another outlined how this made
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them more focused on managing the ongoing care of their mouth, motivating them to undertake
‘mouth washing and cleaning thoroughly and doing everything I could’ (Patient 10). More commonly,
patients referred to the positive experiences of interacting with the staff delivering the LiTEFORM
treatment. Each visit meant that someone was focused on them and it enabled them to discuss how
they were doing and their ongoing experiences. For this reason, they felt that they had an additional
layer of support.

Delivering treatment: integrating professional, material and embodied orders
A central feature of the trial was the practical enactment of the LiTEFORM treatment, that is how
teams learnt over time to make it more workable for them and their patients. For those operators
without prior experience of working in the mouth, key aspects that facilitated the workability of the
LiTEFORM treatment were not as present at the start of the trial. In retrospect, they felt that they
needed more guidance on the delivery.

These staff learnt over time how to manage the work. They moved from periods of closely monitoring
their own and others ’ actions to periods of generating new habits and routines and becoming‘more
confident’ over time. As sites started delivering the LiTEFORM treatment, many operators felt physical
discomfort, what one participant described as ‘some ergonomic issues’. For example, in one case, the
staff member outlined that they were ‘quite tense, I did have a problem with my shoulder’ (ResNurse8),
with another team member stopping delivery. At this site, the staff member worked with a dental
hygienist and senior nurse to adjust the bodily position. They helped the operators to be ‘relaxed a
bit more’ and to become more aware of how they are positioning and moving themselves. Operators
across the sites had to learn to focus on how they positioned their bodies, for example to focus on not
‘stooping too much’. They had to learn to reappraise their approach to each element of the process:

I just make sure that I’m not holding my arm too far away because that’s when it gets tired, so making
sure it’s quite close to my body and just making sure the patient is comfortable with you being so close to
them as well. It’s just things like that that you get used to then.

Radiol 11

This new knowledge focused not only on their own posture, but also on how to work with patients, how
to interact with them, how to get the patient to move in specific ways and how to move themselves to
optimise their delivery.

The room that they were allocated to provide treatment in could have an impact on how best to work
with patients in terms of what equipment was available. Staff learnt to change elements of the room,
including the furniture, to enable the most effective and comfortable environment for both parties.
Those with prior experience with working in the mouth had already developed a stock of knowledge:

See, I sit on, what you call, a saddle chair. So, it’s like a saddle seat, which dentists use. I sit on that and
I use my stool to the height and I sit and ask the patient to turn their head towards me or different
positions. I find it’s alright that way. I think if you’re standing, it does put pressure on your back. You’re
better off sitting, but you’re better off [with] a saddle chair, which you can tilt it as well and it’s better for
your back.

Den 4

Working with a specific arrangement of equipment (e.g. a suitable chair for patients, a specific chair for
the operator that enables more ergonomically efficient movement and appropriate lighting, as well as
water) transformed the delivery for both the operator and the patient. Some sites already had, or
moved to a room that had, dental chairs for patients. Notably, staff at nearly all sites outlined that,
going forward, they felt that they should be using dental chairs.
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Others already used (or worked to obtain) couches that they could adjust so the patient was not
flat and was positioned away from walls so they could move around the patient. The one site that
started with patients in a more standard chair soon moved away from using these, as staff saw how
uncomfortable these chairs were for patients as well as for themselves. Different sites found different
practical solutions; in one site the patient should not be ‘too flat ’, as this created the problem of
secretions, in another,‘almost flat’ was the best solution. This was a process of gaining knowledge
and support from those trained in mouth work alongside experimentation of ongoing adjustment
(‘a little bit trial and error in the beginning ’) of their bodily actions and their tools, rooms and resources.

These operators also developed specific interactional skills in how to work with patients. This included
how to put patients at ease, how to introduce and discuss the laser and how to create a good interactional
environment (with some, playing music), as well as how best to co-ordinate breaks in the treatment.
Making sense of how to manage breaks was key: learning when to remove the probe from the mouth
so patients can manage the discomfort and/or excessive secretions and take a drink, rest and‘reset
themselves’. The process of blinding the operator with laser safety glasses took a few operators time
to adjust. A couple found ‘it was quite hard to see’. Operators with prior experience of delivering LLLT
found them ‘weird’ and ‘strange’ because they could no longer see the red beam so their routines were
breached. Others found them ‘fine’. At times, with excessive heat (and lack of air conditioning) the laser
safety glasses could‘steam up’. High temperatures within rooms, especially during summer, also caused
problems. Some operators felt ‘a bit lightheaded’ in the high temperatures, others ‘faint ’ and some felt
‘tired ’. They learnt to take regular breaks and have water to hand for themselves (as well as for the
patient) and used fans when possible.

Some new operators commented that, over time, they found the work ‘really fulfilling ’. Staff, especially
those from radiotherapy, and patients outlined that they had enjoyed the opportunity to build new
relationships with each other. The radiotherapy process is very swift and can feel impersonal. Note
that there was no suggestion by patients that radiotherapy staff are not very supportive to patients,
but rather that this is a different way to spend time with patients. Through providing the LiTEFORM
treatment, the operators were able to interact with and come to know the patients in different ways.

Reflecting on impact: integrating scientific, lay and professional orders
Staff and patients understood that there was a range of possibilities including (but not limited to)
the following:

l patients had received sham treatment and had not received any benefit
l patients had received sham treatment but had benefited from ‘the placebo effect’
l patients had received active treatment and had benefited (but to an extent unknown because they

may be someone who would not have had‘bad symptoms’anyway)
l patients had received active treatment and it had had an adverse effect.

Overwhelmingly, the staff interviewed felt that through providing the LiTEFORM treatment they could
see a positive impact for some of their patients on their OM. Echoing the sentiments of many others, a
staff member outlined ‘I think my feeling is that it definitely makes a difference ’ (Other 2). A number of
patients also reported a positive impact from the LiTEFORM treatment:

To be honest with you I mean I was convinced I was having the treatment. Obviously I still don’t know if
I did or not, but I had it in my head that I was having the treatment.

Patient 7

Others who felt that they did not benefit thought that they were taking part in the sham arm:
‘I’m starting to think that I ’m in that group as well because my mouth is really sore’ (Patient 23).
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Patients were, overall, very positive about the experience of taking part in the LiTEFORM trial, given
the additional time, interest and care that they had received from staff. They were very engaged with
the trial, curious about whether or not they had received active treatment and whether or not it would
be effective. They tried to understand to which arm of the trial they were randomised:

I’ve tried guessing . . . I’m one of these that because I’ve got half an hour to sit in the chair, I’m thinking,
‘Wouldn’t that normal light do that?’. I just really, really cannot, sometimes I think I’m getting it and then
other times I think,’No, that’s not getting it.’ . . . the way that you’re doing it is very, very good because I’m
one of these people who would go to the end of the earth to try and find out whether I was or not and
honestly, I cannot.

Patient 8

However, despite this inability to know for certain which arm they were in, the above patient felt that
they were getting some benefit: that this was probably due to having active treatment, but that this
could also have been a product of placebo thinking. Patients described a number of ways that they
tried to discover, or notice, which treatment (active or sham) that they were actually receiving. They
did this by trying to look for specific signs, be that aural and optical signs from the device and/or its
immediate reaction in their mouth, and trying to make sense of any sensations that they were feeling
in their mouth. They asked the operator whether they felt that they were receiving active or sham, or
tried to judge the operator ’s reactions. They compared their experience with those going through the
treatment at the same time, either noticing that they were the ‘only one’ who was really suffering or
noticing that others were in a ‘worse state’ so they ‘must be getting it ’. They also tried to interpret their
own physical response, noticing the specific presence or absence of specific symptoms, such as ulcers in
specific places of their mouth. Several patients had taken photos of their mouths to help to see any
differences over time. However, some patients were unable to make sense of their situation, for some
they had ‘no idea’. Symptom complexity could make it hard for the patient to separate out what elements
they were experiencing as a result of OM and what was caused by side effects of other treatments.
When asked if they felt that they had undergone active or sham treatment, a patient outlined that:

I suppose my ulcers were worse on the side that I was having the radiotherapy on, and they were alright
on the other side I guess or not as bad. So I don’t know, I’ve no comparison have I really.

Patient 19

Unlike patients, staff had their prior experience seeing and managing OM and their experience of treating
a range of patients with the LiTEFORM treatment to draw on when evaluating the potential impact.

Overall, staff were very positive about the trial because they felt that the technology made a
difference to a significant problem for patients. They felt that they could, with some specific patients,
see a difference, and had a reasonable degree of confidence in saying which specific people had
received active treatment:

Some patients definitely looked to be, much improved over what we would normally expect to see.
Especially, you know, how far they were in at times as well. We just kind of thought to ourselves, quietly,
that maybe they were on the treatment and it was working. But obviously, you know, we don’t know.

Radiol 2

The impact of seeing some patients get through treatment substantially better than usual drove a
sense of commitment to the trial. In a more extreme case, a member of staff was initially sceptical then
became more engaged because of the‘feeling amongst the trial staff that they could see real outcomes
in some patients over others’ (Other 10). The enthusiasm for the trial, in many sites, was embedded in
a broader sense that LLLT has a real potential to make an impact and that the trial itself had been
‘really good’ for the patients. The staff outlined how, even if it ’s ‘just from psychological feel’, taking
part has been a real benefit, and that some patients‘feel that it ’s a really, really positive treatment ’.
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Although the large majority of staff felt that LLLT was having a positive impact on patients, a few were
not as convinced. When asked if they could tell whether patients had received active or sham treatment,
one person noted that:

Other9: No, I don’t think I could.

Interviewer: No, you don’t think it had any effect on people?

Other9: Well it might have but I cannot honestly say that I’ve noticed a difference.

Others outlined that a range of mediating factors could have had an additional impact. Notably,
someone outlined their ‘theory ’:

This is not scientifically proven [laughter], but I found that those who had good oral hygiene, or good oral
care, the laser therapy tended to actually work better. Those patients that weren’t keeping up with regular
salt water rinses that would come in with a thick layer of gunk or saliva, a sticky tenacious saliva, it didn’t
work so well.

Nurse 2

Given the complexity of factors influencing who does well in treatment (some ‘whizz through’ and
‘other end up with everything ’), some staff felt that it would always be difficult to judge the specific
impact of any active or sham treatment.

Sustaining: post-trial futures– integrating with bureaucratic, organisational and
evidential orders
For staff at the sites involved, the trial closure was ‘a real shame’, ‘sad’ and for some even ‘unfair’:

We’re very, we’re kind of, disappointed . . . We put a lot of work and effort into opening the study. It was
quite, it’s an involved process. So, our charity has funded us to buy the machine. Our staff has done
extensive training. We’ve rearranged how we have the departments so that we’re able to deliver it and
secured rooms and carried out quite a lot in terms of infrastructure.

OncCon 7

Site staff felt that they had all worked to integrate the trial and got over the ‘big hurdle’ of setting up a
new service. There was reflection on what elements could have been carried out differently, but, as
noted above, given the design of the LiTEFORM trial schedule, the rate-limiting factor was seen as a
lack of capacity and capability to treat any more patients simultaneously. Some noted that a separate
pilot trial, rather than an internal pilot, might have managed expectations and timelines. Other than
waiting to see if any potentially meaningful results could emerge, they also had a question:‘Now the
trial ’s finishing, I suppose the question then is, do we just offer it as a service, full stop?’(Den 6).

Despite the practical integration problems that they had faced, staff at many sites could see a role for
LLLT going forward. Staff at most sites talked about wishing to continue to deliver LLLT after the trial
as standard care. For example, one person outlined that they had‘got a meeting arranged with our
manager next week or the week after to discuss how to set up a new service’ (OncCon 8). Another
staff member was going to discuss it with the team at their upcoming service development meeting
and another outlined that the team was ‘very pro’. The desire to try to enable this to become standard
care is as a result of staff and patient enthusiasm.

The problem that many staff faced was around how to fund this new service: how to ‘make a case’ to
their trust. Some highlighted that there was, currently, ‘no tariff for this ’, so implementing it was going
to be difficult. However, staff at some sites hoped they could fund it, one using an ‘approximate code’.
Other staff felt that, given the recent NICE statement on LLLT (which many felt was deficient),82 the
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recommendation could be used to support the charge of an‘interventional tariff ’. Indeed, at one
site while the trial was under way, a team member had been approached by their trust, which after
reviewing the guidance, asked them‘are you providing this low-level laser and if not should we
consider doing it?’ (Den6). Embedded in such a new service would be the need to regularly audit laser
safety, update the training and continue a formal process for authorisation of operators, alongside
developing an overarching trust policy around such optical radiation devices. However, staff at a
few sites were less optimistic about the potential, noting that ‘if we’re to drive this forward we need
the evidence to say that it works ’ (Nurse2). Without clear evidence of benefit, especially in terms of
cost-effectiveness, these staff felt that the treatment could continue to be used only within a research
setting, as commissioners would not support a new service.

Whether they were optimistic or pessimistic about the potential to fund such a service, staff at all sites
were aware that to sustain LLLT over time elements would have to be adapted as‘the logistics and
feasibility . . . is just quite difficult ’ (Radiol11). Providing LLLT is not something that people can fit in
around their daily work; instead, dedicated staff were seen as needed to deliver it. Who these staff
were varied between sites, but staff at most sites felt that you could not sustain LLLT using the higher
band practitioners, such as radiographers or nurses. Some staff felt that, with adequate training and
support, dental hygienists or dental nurses would be ideal, given that they are‘used to dealing with
mouths’, whereas others felt that it should be carried out by health-care assistants.

Other elements would also have to be adapted, including potentially increasing the number of lasers
and dedicated operators. Service staff would have to be realistic about the number of patients that
they could treat at any one time, as sites found that in its current form ‘it was not sustainable to treat
that many patients’ (MedCon8). In part, the issue of sustainability is tied to the amount of time it takes
to treat each patient. Patients themselves asked:

If there was something that could be either made, invented or looked into to speed the whole process up,
say for instance inside the mouth . . . to administer the treatment, if the laser beam could be directed to
two or three places at a time it would cut down the time that you were actually in the chair.

Patient 8

Staff also discussed the idea of whether or not a more efficient way of delivering LLLT will be available
in future by adapting the probe, otherwise it would not be ‘able to work in practice’ due to the limited
resources with the NHS. Future work could also focus on number of sites and optimum dosage per site.

Site staff were also keen that the evidence base for LLLT still be established. They were aware that
the data collected by the end of the trial would not be sufficient to make any definitive claims. They
wanted to continue (given the momentum, LLLT resources available and newly gained staff expertise)
some form of data collection. For example, staff at one site outlined that they would be very interested
in continuing to look at the role of laser ‘even if it were in the form of a non-randomised phase two
study’ (Radiol5). Given that the trial was ‘very clunky’ to deliver, staff at one site argued that the focus
should shift to a multicentre cohort study comparing patients who had LLLT with those who did not.
Exploring the potential of delivering such collaborative evaluations would need resources in terms of
time and money. Several people asked whether or not the manufacturer, THOR, should play a role,
supporting some ‘sort of phase four work ’. One person outlined:

Given the amount of investment there had already been . . . it’s a pity that this bit of research isn’t going a
bit further. But you could argue that the people who are manufacturing the machine and stand to make
money from it, should be investing more substantially in it . . . we have disseminated this equipment into
quite a number of centres who didn’t have it before we started and are not going to throw it out. I would
imagine they’ll be doing something with it in a certain number of patients.

MedCon 5
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Within the broader context of the NICE recommendation, 82 through the trial, LLLT devices are now
introduced in a number of sites across the NHS. People have seen the potential value, are engaged
and are motivated to support and provide LLLT. Service provision models have been introduced and
integrated in their local contexts, so LLLT is workable, albeit with adaptations in expectations of
patient throughput and who delivers the treatment. For sites, there is still a clear potential need
and, most importantly, willingness and opportunity to collect data to generate ‘useful information’.

Discussion

Our qualitative process evaluation sought to identify, characterise and explain the factors that promote
or inhibit the introduction, embedding and sustaining of the LiTEFORM trial. It focused primarily on
issues of trial conduct and trial processes to understand issues of trial set-up and running the trial
(in relation to recruitment and the practical organisation and experiences of delivery of the LiTEFORM
treatment), as well as reflections on the current and future impact of LiTEFORM treatment.

Unlike many trials, be they those with a sham treatment83 or those without, 66,84 recruitment was not
the central problem that inhibited the successful conduct of the trial. The failure to recruit enough
participants was not tied to ‘underlying issues among recruiters in terms of knowledge and views
about evidence, equipoise, RCT design, role conflicts, specialty interests, and particular personal
preferences’.66 Instead, the pressures around the practical enactment of the scheduling, staffing and
physical location of the LiTEFORM treatment and, importantly, a trial of LiTEFORM treatment, could
not introduce or sustain the expected throughput of trial patients per month. Centrally, core elements
of the (trial) pathway around the delivery of the LiTEFORM treatment could not integrate easily,
at pace or at scale, within a wide range of organisational, clinical and professional contexts.

In terms of the core constructs of NPT, staff and patients could clearly understand the purpose of the
trial: they could see the potential value and worth of the LiTEFORM trial. During the introduction
of the trial, there were some initial elements of resistance in terms of the trial design at some sites.
Questions were raised about issues of equipoise, inclusion criteria and explicit links to an industrial
partner, as well as questions of how effectively a sham treatment could be provided. However, these
were resolved, albeit they created some delays in the set-up phase at a few sites. Over time, we saw
very high coherence,76 that is the LiTEFORM treatment, and a trial of LiTEFORM treatment that
included a sham treatment, made sense to a large number of both staff and patients.

We also saw very high cognitive participation,76 in that staff and patients were very willing to be
involved and commit to the implementation of the trial. Key people were driving the trial forward at
each site, be they a few people championing the trial when the idea of the trial was first introduced at
sites or a whole range of actors over time: those recruiting and those co-ordinating scheduling as well
as those delivering, receiving or monitoring the treatment. We saw people ‘buy into’ the trial. Patients
felt that taking part was acceptable and appropriate, with sites reporting that the number of those
eligible and willing to take part exceeded the capacity to deliver treatment. Those patients who did
decline did so in the context of the broader impact of HNC treatment in that they did not want to
create any additional burden on themselves or their family. Notably, even when in the later stages of
radiotherapy treatment, when patients ’ symptom burden increased they were still keen to continue
taking part in the LiTEFORM trial. Staff also clearly felt that delivering the trial was a legitimate part of
their role. We repeatedly heard how staff (be they working directly on the trial or in the broader team)
went over and above normal expectations to support the trial.

Staff and patients’ commitment to the delivery of the trial over time was a product of the potential
value that they saw in the impact of the trial in supporting the experience of HNC patients going
forward. Staff, especially trial staff, reported that they could see a positive impact of the LiTEFORM
treatment for the OM of some of their patients. Patients also experienced a positive impact, for some
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in relation to their OM and for others in the additional time, interest and care that they had received
from staff. As a result, both groups were very willing to undertake the necessary accommodation work,
making adjustments (personal and practical) to support the work of the trial. The staff were clearly
very disappointed that the trial ended without offering a definitive answer to the research question.
Given the overall positivity that was generated through the process of reflexive monitoring, 76 both by
individuals and at sites, as well as the awareness that the hard major work of setting up a new service
had been carried out, staff reported that they were working to find ways to continue to deliver the
LLLT treatment. Future delivery was either as some element of standard care ( albeit with adaptations
in the delivery, especially around who operates the laser) and/or with some form of ongoing data
collection to support the generation of a suitable evidence base.

However, notwithstanding the very high levels of coherence, cognitive participation and reflexive
monitoring (i.e. that this trial made sense, that people wanted to and were able to get involved and
stayed committed, and the people evaluated the trial as worthwhile) the LiTEFORM trial recruitment
was not operationalisable at the pace and scale that was expected and needed. This was a problem of
workability and collective action (May 2009), not in terms of recruitment work or the one-to-one
delivery of the LiTEFORM treatment, but rather in terms of the overall organisation of the delivery
of the LiTEFORM as a new type of service. The pragmatics of the 20–40 minutes of the delivery of
the one-to-one LiTEFORM treatment was (after initial periods of each operator developing embodied
knowledge around LITEFORM tool use, mouth work and room set-up) relatively ‘simple’ and ‘easy’ for
most. However, enabling the practical delivery required setting up a new type of service within already
very busy departments. The initial work of set-up, which involved finding suitable rooms and suitable
staff and then adequately adjusting the room and training the staff, as well as receiving appropriate
organisational approvals, all took considerable time.

Capacity to deliver the therapy was the significant challenge over the life of the trial. Staff at the sites
had to work hard to align the trial pathway with the overall organisation of head and neck clinical
pathways and with each trial participant ’s specific clinical pathway. How best to co-ordinate patient
flow, given that sites had only a certain capacity in terms of the numbers of trained staff to deliver
the laser at any given time, was a central question site staff all sought to manage on a day-by-day
basis. They also often faced restrictions around when they could access the rooms that had been
set-up and approved to deliver the LiTEFORM treatment in. Finally, despite establishing a good
network of communication between the trial team and wider teams, staff needed to undertake
constant monitoring, adjustment and accommodation work to (re)schedule patients’ LiTEFORM
treatments alongside other treatments. Over time, for nearly all sites, two trial patients seemed the
maximum that could be managed at any single time; some sites did not get to the stage of recruiting
two patients at one time. In this way, managing patient flow was a delicate balance at each site,
especially in terms of numbers of trained staff, if elements were breached, then recruitment to this
new service would slow or even have to be stopped, albeit temporarily.

Prior to the trial set-up, the everyday, seen-but-unnoticed, co-ordination work around introduction,
embedding and sustaining a new service was (relatively) black-boxed for everyone involved (i.e. the
trial team, sites and funder) because this was a trial about only introducing a new device. The work of
setting up a new service is often invisible work85 that becomes lost in the collective memory as the
service is normalised. The two sites that already offered LLLT focused on treatment over prevention,
and had more limited and ad hoc patient throughput. Even using a device such as the Nonadoption,
Abandonment, Scale-up, Spread, and Sustainability (NASSS) framework86 would be unlikely to have
focused attention to the range and depth of co-ordination work needed. The only item on the
NASSS-CAT (Long Version)87 that would be core to questioning the potential to introduce the
new service appears to be that ‘[o]rganisational routines and processes will need to change very
considerably to accommodate the technology’. In a similar way, if a NPT analysis was carried out
prior to the trial, a focus on questions of workability would also require people still being in post and
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remembering that invisible work. As some staff noted, a separate pilot trial over an internal pilot may
have managed expectations around the potential capacity for a site to recruit as well as timelines for
service set-up, embedding and patient throughput.

Strengths and limitations
A strength of our data was the spread of data across all sites. In a trial with a reasonable number of
participating sites, we obtained a comprehensive account of the difficulties of trial implementation across
the sites. A further strength was the multiple staff respondents from each site (including those that
delivered the LiTEFORM treatment alongside those who undertook other trial-related tasks) enabling us
to document the shared perspectives on problems and tensions around delivery within each site. Patient
accounts were helpful in clarifying processes at sites as well as providing insight into their perspectives
of experience of the LiTEFORM treatment, and were essential to the comprehensive picture of the trial
obtained. We were less successful in obtaining recordings of recruitment consultations from all sites.
However, the audio-recordings obtained tended to corroborate the information from both patient and
professional interviews (which suggested that in the LiTEFORM trial, formal recruitment discussions
were not problematic and that patients were keen to take part in the trial). Finally, we were generally
successful at obtaining follow-up interviews with both staff and patients, which enabled us to understand
changes over time.
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Chapter 6 Discussion

Statement and interpretation of results

To our knowledge, this is the first multicentre RCT to test the effectiveness of LLLT in the prevention
of OM in HNC irradiation using a pragmatic design in a routine NHS setting. Centrally, core elements of
the trial pathway around the delivery of the LiTEFORM treatment could not integrate easily at a pace
or scale within a wide range of organisational, clinical and professional contexts. For these reasons,
the trial failed to recruit the planned number of participants (87 vs. 380) in the given time frame.
Therefore, the results should be interpreted with caution. The primary outcome, mean OMWQ-HN
total score at week 6 of radiotherapy, was 5.8 (95% CI 0.1 to 11.5) points higher (worse) in the arm that
received LLLT three times per week than in those receiving sham LLLT. Although this exceeds the MCID
for OMWQ-HN, which is 4 points, the wide CI means that this result (from an analysis including only 71
participants) should not be interpreted as the intervention being less effective than the sham. The only
other trial to use OMWQ-HN found that at week 7 (final week of CRT) the mean OMWQ-HN score
was 6.38 points lower (better) in the laser arm than in the sham arm.22 That trial had greater power,
having recruited 239 participants.

Secondary outcome measures
We compared the number of participants developing severe mucositis (WHO mucositis grades 3 and 4)
in the LLLT and sham arms. The percentage of patients with a severe mucositis score was 10% (95% CI
–32.7% to 12.7%) lower in the LLLT arm than in the sham arm. The CIs are too wide for us to conclude
that LLLT reduced the risk of severe mucositis when compared with sham LLLT. Previous trials have
shown that prophylactic LLLT significantly reduces the risk of severe OM.22,39,40 The Laser Mucite trial41

in France recently published its results. This multicentre RCT was also too underpowered to show a
difference between the sham and LLLT arms.41

Feeding tubes
The intention had been to assess feeding tube use both during the 6-week period of HNC irradiation
and at 14 months post treatment. At the 6-week visit, the proportion of participants on a feeding
tube was the same in both treatment arms [25/38 (66%) in the laser arm; 23/35 (66%) in the sham
arm]. Total dependence on a feeding tube was more common in the LLLT arm than in the sham arm
(15/25 vs. 9/23, respectively). The trial ended early and, therefore, data on feeding tubes at the
14-month time point are available for only 26 participants. In addition, data are unavailable on
whether tubes were used prophylactically or reactively. If it is assumed that nasogastric tubes are more
commonly inserted reactively, then the data suggest equal numbers of gastrostomy and nasogastric
tubes used across both arms.

Nutritional status
Approximately 45% of participants whose weight was measured at both baseline and 4 months had
lost > 10% of their baseline weight. The results for both arms will have been affected by the use of
feeding tubes and the time of their insertion (either prophylactically or reactively) as participants
started to lose weight.

Pain control
The proportion of participants who used painkillers during the treatment period was similar in the two
arms. Anti-inflammatory analgesics/paracetamol were the most common painkillers used, followed by
opioids. This reflects the ongoing usual practice with regard to pain management for OM.
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Admission to hospital
The rate of hospital admissions ranged from 5% to 19% per week during the treatment period and was
approximately the same in both treatment arms.

Treatment interruptions
The number of participants who missed at least one fraction of radiotherapy was similar in both arms.

Swallowing function
This was assessed using the WST and the PSS-HN Normalcy of Diet. The pattern of diminishing
swallowing function over the course of irradiation appeared similar in the sham and LLLT arms with
respect to the PSS-HN. The available data indicated that objective swallowing performance based on
the WST declined in both arms over the treatment period. At 6 weeks and 4 months, the main reasons
for missing data were participants declining to take the WST, staff unavailability, administrative/clerical
errors and participants not attending the 4-month visit.

Cancer-specific quality of life
We saw the pattern of cancer-specific QoL and symptoms that would have been anticipated, that is a
drop in QoL (and worse symptoms) at 6 weeks compared with baseline, then a rise again at 4 months
but not back to baseline levels. We observed wide CIs for the estimated differences in the MDADI,
EORTC QLQ-C30 and EORTC QLQ-HN35 scores between the treatment arms. Although all CIs
included zero, reliable conclusions regarding the differences in the QoL between treatment arms could
not be made because of the small sample size. Other studies have shown improved QoL in the LLLT
arm with respect to the physical, functional and emotional well-being scores.22,40

Long-term risks of low-level laser therapy (survival, recurrence and disease progression)
Fourteen-month follow-up data were available for only 26 participants (LLLT; n = 10; sham,n = 16).
None had recurrence and none showed evidence of disease progression. This small number of
participants precludes any meaningful assessment of the long-term risks of LLLT. Other studies
have now been published that show no increased risk of poor cancer treatment outcome associated
with LLLT.88,89

Economic evaluation
As with the statistical analysis, the economic evaluation was compromised by the small sample and lack
of statistical power. However, there are aspects of the LiTEFORM trial economic component that may
be useful for hospital trusts considering introducing a LLLT service for the treatment of the side effects
of HNC.

The potential cost of delivering LLLT in an NHS setting has not previously been established. In the
base-case analysis, the cost of delivering the intervention was estimated to be £802 per patient, based
on the assumption that patients would have three 30-minute LLLT sessions per week for 6 weeks. This
relatively low estimated cost of delivering the intervention was mainly because of the low yearly cost
of the laser equipment (purchase price £6420), maintenance and training, with the bulk of the costs
related to staff time.

The three times per week protocol chosen for the LiTEFORM trial was based on pilot work in
Southampton,90 and was within Bensadoun’s guidelines13 for designing a treatment protocol. The
recently published Multinational Association of Supportive Care in Cancer (MASCC) guidelines
include a list of suitable protocols.91 Although these are five times per week protocols,91 some are
less time intensive than the protocol that we have chosen.

Of particular note, the Antunes et al.39 and Oton-Leite et al.42 treatment protocols can be completed
in 11–12 minutes, rather than 30 minutes, as required for the LLLT sessions used in the LiTEFORM
trial. These other protocols involve LLLT sessions on every day of irradiation rather than three times
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per week and, therefore, involve having to give 30 treatment sessions over 6 weeks rather than
18 treatment sessions. Although implementing a protocol such as this would mean that the number
of patients who could be treated per week would increase, it is likely that the total cost of delivering
the intervention would be similar to or potentially higher than the cost of delivering the protocol used
in the LiTEFORM trial. This is because, although the total treatment time (810 minutes) would be
approximately the same for either protocol (given an estimated 15-minute turnaround time between
sessions), it is likely that more administrative time would be needed to co-ordinate the 12 extra LLLT
sessions per patient around other hospital appointments and staff availability.

Qualitative study
This component of the LiTEFORM trial did recruit enough participants to fulfil its aims.

There was no lack of engagement from research teams at sites: this trial made sense to them, they
wanted to be involved, and they stayed committed to it and evaluated it as worthwhile. Patients were
enthusiastic about the trial and willing to participate. The qualitative work demonstrates the lengths
to which sites were expected to go to to open the trial. Many sites had to apply for charitable or
other funding to purchase a laser machine and then jump through many hoops to find a suitable room
that was free for them to use at a range of times that conformed with laser regulations, and have it
modified as necessary and install appropriate safety signage and get it approved by the local LPA.
An appropriate dental chair or treatment couch had to be available. Staff who were willing to be
trained in laser usage then had to be found and they had to have available time to deliver the
treatment. Therefore, the trial required setting up a new type of service within already very busy
departments with no additional funding.

The barriers to recruitment to this trial were logistical. In the words of one of the oncologists
interviewed, ‘this was a very complex trial to do’. Capacity to deliver the therapy was the significant
challenge over the life of the trial. How best to co-ordinate patient flow, given that sites only had a
certain capacity in terms of the numbers of trained staff to deliver LLLT at any given time, was a
central problem site staff had to manage on a day-to-day basis. They also often faced restrictions
around when they could access the rooms that had been set up and approved to deliver the LLLT in.
Even with a good network of communication between the trial team and the wider teams, they needed
to undertake constant monitoring, adjustment and accommodation work to (re)schedule patients’ LLLT
sessions alongside other treatments. Given their strong commitment to the trial, how best to manage
the hidden logistical workload of this new type of service was the key issue all site teams faced.

Synthesising the results of the clinical, health economic and qualitative data

The trial had set out to recruit 380 participants in 18 months. In the end, 87 participants were
recruited in that time frame. There were multiple factors contributing to this. The quantitative data
show that setting up a new low-level laser service and opening the trial at each of the nine sites
took between 5 and 15 months. This correlates well with the qualitative study, which clearly showed
that the trial was very complex to set up and deliver, with a large hidden workload, including finding
funding for the laser, obtaining approval for setting up a service and finding a suitable room and
available staff. This meant that the mean time in recruitment for sites was 12 months. The mean
recruitment rate was 0.9 participants per month. Although the University Hospital Southampton
NHS Foundation Trust had had a functioning LLLT service before the LiTEFORM trial, its capacity
was limited. Sunderland NHS Foundation Trust was also providing LLLT for those patients able to
travel to Sunderland from Newcastle (where radiotherapy is delivered for Sunderland patients).
This was not something that was practicable for most patients. Ideally, LLLT needed to be delivered
at the site at which radiotherapy was delivered, so Sunderland and Newcastle had to be set up as
two sites.
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The pick-up rate for the trial of 60% (87/145) is broadly in line with other LLLT trials. 40 There was,
therefore, no lack of willingness on the part of patients to engage in this trial. The qualitative study
also showed that patients were willing to take part in the trial and that staff were engaged and
committed. If the difficulties setting up the LiTEFORM trial were not enough, capacity constraints
then limited recruitment for what time the sites were able to recruit. Several sites stopped recruiting
when there were staffing shortages (i.e. Cardiff, Southampton and Leeds). The trial also had to stop
recruiting when the major protocol breach occurred. Sunderland and Newcastle, although recruiting
patients from two separate MDT settings, had to share access to a single laser device, with a shared
staff rota.

It is useful at this point to compare the LiTEFORM trial ’s recruitment with that of other published
trials (Table 27). To our knowledge, no other LLLT trial has engaged so many sites (nine in total). The
timescale in which these sites became involved also eclipses all other studies. Of particular note, the
only trials to date with a multicentre design did not attempt to set up new services as part of their
trial design. The Laser Mucite41 and the Bensadounet al.17 RCTs used sites that were already offering a
LLLT service. These trials were open for recruitment for much longer (94 and 40 months respectively
vs. 18 months for the LiTEFORM trial).

Determinants to wider implementation of trial findings and low-level laser therapy
Only 71 participants out of the 87 recruited were included in the final analysis. Eighteen participants
discontinued LLLT during the 6-week period of treatment delivery. In five cases, this appeared to
be specifically related to the LLLT treatment, whereas in the other 13 cases it was because of other
symptoms. Only 28 out of the 87 participants attended all 18 LLLT sessions and only 47 out of the
87 attended at least two LLLT sessions per week for the 6-week treatment period. When the themes
from the qualitative study are factored in, it is clear that LLLT is not completely benign from the
patient perspective. Staff talked about how they observed and reflected on patients’ ability to complete
LLLT treatment once the side effects of (C)RT had become significant. Given the limited capacity to
deliver LLLT, staff at some sites reported a bias to select patients for the LiTEFORM trial who they felt
might be less likely to suffer severe (C)RT side effects (because they felt that they would then be more
likely to complete the LiTEFORM trial protocol). If this approach was mirrored in routine NHS care,
it risks limiting access to LLLT to ‘lower-risk ’ patients and excluding those with greatest potential to
benefit from the treatment.

Our chosen protocol for LLLT was based around published guidelines13 and pilot work at Southampton,
and was similar to other protocols in the literature. 90,91 There is a paucity of data on how well tolerated
LLLT is, with few data on missed LLLT sessions, so the LiTEFORM trial contributes important data in
this regard. In particular, it demonstrates that LLLT sessions can themselves be challenging for patients
and, therefore, LLLT protocols with quicker treatment sessions would be preferable.

TABLE 27 Comparison of recruitment in the LiTEFORM trial with similar published trials

Trial
Total number
of participants

Time in recruitment
(months)

Recruitment rate
(participants per month)

Number
of sites

Gautam et al.40 239 30 7.9 1

LiTEFORM 87 18 4.9 9

Oton-Leite et al.42 60 14 4.2 1

de Lima92 75 22 3.4 1

Carvalho93 70 23 3.0 1

Antunes et al.91 94 43 2.2 1

Laser Mucite41 99 94 1 7

Bensadounet al.17 30 40 0.75 3
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The aim of developing the LLLT protocol was to provide the regimen that would place the lowest
burden on patients but still be likely to have a meaningful effect. Bensadoun and Nair13 recommended
that LLLT be delivered at least three times per week, with between 6 and 20 spots in the oral cavity
being treated per session. MASCC updated its guidelines while the LiTEFORM trial was still open for
recruitment. 91 NICE also produced guidelines during this time frame.82 Both of these guidelines agree
that there is now sufficient evidence to recommend for LLLT to be used routinely. Neither guideline
goes so far as to say which particular laser characteristics should be chosen. In this regard, the MASCC
guidelines91 simply suggest copying a treatment protocol from one of the trials that they list in their
systematic review. In the light of the fact that this trial is non-definitive, it would be prudent to suggest
using a laser therapy protocol from the list in the MASCC guidelines.

Strengths and limitations

The strongest feature of the LiTEFORM trial was its teamwork-based multidisciplinary comprehensive
approach. This statement is meant in the broadest sense, meaning that the trial included patient-
reported and clinician-reported outcome measures combined with novel qualitative data from clinicians
and patients. This extended team incorporated multiple sites. This approach was necessary if the trial
was to succeed in comprehensively assessing LLLT being embedded as part of NHS HNC care. On
reading reports from other trials, it appears that LLLT is a straightforward, easily delivered and well-
tolerated intervention. 22,40,41 The LiTEFORM trial challenges this view with its account of the difficulties
for sites, patients and clinicians. The LiTEFORM trial’s method for allocation concealment was another
strength. To our knowledge, no other trial looking at LLLT in HNC irradiation has blinded the staff
delivering the therapy, along with the patients and those assessing the clinical outcome. The LiTEFORM
trial benefited greatly from the PPI group, which was highly influential. The high priority for treating
mucositis identified by the PPI group was consistent with results that show a high level of engagement
and commitment. The group was instrumental in selecting the primary outcome measure for the
LiTEFORM trial, writing the PIS and promoting the trial through various media.

Serious breach
As noted, the trial benefited from close team working between researchers, clinicians and industry
professionals. The allocation concealment procedures were borne out of those partnerships, and
provided the methodological advantage of reduced risk of staff and participants becoming unblinded
and knowledge of trial arm having an impact on outcome assessment. However, this came at the cost
of an added layer of complexity (machine numbers allocated to determine treatment) and subsequent
risk. In most RCTs, the unblinded members of the statistics team would have complete control over
the procedures that protect allocation concealment. In this case, the coding device attached to the
laser machines had been developed by the industry partner. The disparity in the matching of codes
to treatment allocation meant that there was an interruption in recruitment at all sites as machines
were all tested. It also dealt a blow to the confidence of the extended LiTEFORM trial team in sites.
The early detection of this breach does highlight the diligence in the oversight of the trial.

Trial setting versus real-world setting
It is worth considering the extent to which the LiTEFORM trial was truly pragmatic. What is evident
in this trial is the layer of additional work that the new service brings, in which clinicians are required
to incorporate additional duties into their pre-existing job plan. In a routine NHS setting, this would
be unlikely. It is more likely that new posts would be created specifically to provide this therapy.
This artificial situation seen in the LiTEFORM trial is a product of the model of research in which
excess treatment costs94 must be met by the trusts involved and are not provided by the funder so
that they can be met from the trial budget. Trusts were not funded to recruit clinicians to provide
LLLT, pay for laser devices, set aside a specific room or equip them for the treatment sessions.
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Trusts typically used charitable funds to buy the equipment and asked existing staff to find time to
deliver the treatment. Room availability was also an issue. This observation is consistent with previous
reports of ETCs being a barrier to site set-up and recruitment.95,96

These significant constraints led to the most significant weakness of the LiTEFORM trial: its recruitment.
It is clear from the data reported here, and those of other trials, that the LiTEFORM trial had set itself
an unprecedented recruitment rate target. For comparison, the Laser Mucite trial41 took seven years to
recruit 99 participants at seven sites in France, which were already providing LLLT treatment. In a little
over 2 years, the LiTEFORM trial set up seven new LLLT services and recruited 87 participants.

Generalisability
Given the multicentre design, the LiTEFORM trial’s qualitative and economic data are generalisable
across the NHS for those trusts considering setting up LLLT services for treating OM in HNC irradiation.
It may also inform those wishing to set up LLLT services for OM caused by chemotherapy for other
cancers and bone marrow transplantation.
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Chapter 7 Conclusions

Given that it recruited only 87 participants, the LiTEFORM trial failed to meet all of its aims and
objectives. However, the qualitative arm provides new evidence of the potential impact of

LLLT on both patients and clinicians, and such methodology breaks new ground in LLLT research.
Although the statistical and health economic analyses, with their broad CIs, confirm that it is not
possible to draw any meaningful conclusions about the clinical effectiveness and cost-effectiveness
of LLLT, the qualitative data give a vivid account of the human factors that must be considered when
LLLT is introduced and embedded into a cancer treatment pathway. LLLT, although tolerated by most
patients, is not entirely benign; it also raises occupational hazards and logistical obstacles for the
delivering site. From a methodological point of view, the trial has demonstrated, for the first time
(to our knowledge), that it is possible to maintain allocation concealment for clinicians delivering LLLT
and patients receiving LLLT. In addition, the work has established (again for the first time) the cost to
the NHS of LLLT in the treatment of OM.

Considerations for those wishing to set up low-level laser therapy services
in the UK

In the context of newly published national and international guidelines 82,91 recommending the use of
LLLT in HNC treatment-related mucositis, NHS trusts may wish to consider the following:

1. LLLT is relatively inexpensive. Sites would require a laser device, a dedicated laser-safe room and
one full-time equivalent band 7 AHP to treat up to eight patients at any given time. Additional
human resources would be needed to cover leave.

2. Clinicians may wish to select protocols in which LLLT is delivered over shorter time frames to
reduce the potential for increased discomfort from holding a sore mouth open. Shorter treatment
protocols may also bring benefits in terms of patient throughput.

3. A treatment map/laser prescription will be required for each patient.
4. Dental hygienists adapt most readily to delivering intraoral LLLT. Other AHPs not experienced in

mouth work benefit from training for both safety and comfort standpoints.

Considerations for researchers

There is still a need for well-designed pragmatic trials investigating the clinical effectiveness and
cost-effectiveness of LLLT in HNC irradiation. In particular, research into less intrusive, more rapid
LLLT delivery methods is a priority.

The set-up process for LLLT in NHS settings was complex and protracted, largely because of the
bureaucratic, real estate, human resources and logistical demands. Once sites were open, recruitment
was largely inhibited by capacity to deliver LLLT. These issues also prevented the LiTEFORM trial from
being entirely pragmatic. Future trials would need to be designed to address these.

Working with an industry partner has benefits and risks. In the LiTEFORM trial, this produced a novel and
effective sham adaptation. It also added a layer of complexity that resulted in a serious protocol breach.

Allocation concealment for the clinicians delivering LLLT and patients receiving it has been shown to
be feasible in the LiTEFORM trial. This has important implications for future LLLT trials and not just
those pertaining to HNC related mucositis. Future researchers may wish to consider our sham design
and allocation concealment tactics.
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Appendix 1 Methods supplementary
information

TABLE 28 Changes to the protocol requiring regulatory approval

Amendment number Protocol version and date Description

Substantial amendment 1 2.1, 31 May 2017 OMWH-HN questionnaire added to the 4-month visit at the
request of the DMC

Delivering laser therapy within 60 minutes prior to
radiotherapy may not be practical at all sites. The protocol
was updated to state that laser therapy will ideally be given
within 2 hours of radiotherapy

A withdrawal form for participant completion was
introduced

Data on patient smoking and drinking habits will be
recorded from 2 weeks to 6 weeks of laser therapy

Substantial amendment 2 3.0, 15 November 2017 Following the site initiation visits it was clear that each
hospital has different laser use policies. Therefore, the
protocol was amended to state that sites will follow their
local laser rules as written/finalised by their local LPS

Patients may be approached about the trial at any of their
standard care visits after diagnosis but prior to receiving
their planned (C)RT

The PIS was revised to state that the 20- to 30-minute time
slot to deliver the laser therapy is an approximation

Substantial amendment 3 4.0, 3 September 2019 The trial under recruited; therefore, the analysis of the
14-month data was changed to be descriptive. The follow-up
schedule was changed for all patients who started laser
therapy after 6 July 2018. Their last visit was changed
from 14 months to 4 months. These patients were informed
that they would no longer be required to complete the
14-month study visit but would continue to attend the
4-month study visit (if it had not occurred already)

To reflect the changes to the follow-up schedule, the
following data will be recorded when the site find out about
an event (as opposed to at 14 months): recurrence, disease
progression, death, feeding tube use (stopping)

SAE and SAR reporting timelines updated to reflect changes
to follow-up schedule

A change was added to optionally unblind patients at the
end of study, after central database lock. This was added
at the request of participants during their qualitative
interviews
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TABLE 29 Standard of care at each site: details provided on feasibility forms during site set up

Site Standard of care

Bath Caphasol and Difflam mouthwashes

Gelclair or glycerin topical (Oralieve; Europharma Concepts Limited, Clara, Ireland)

Analgesia

Cardiff Caphasol starting day 1 and continuing for 2 weeks after (C)RT

At onset of OM: Difflam with or without Gelclair

Analgesia as per WHO ladder

Cornwall Supportive measures including mouthwash and opiate-based analgesia

Leeds Aspirin mouthwash

Salty water

Gelclair

Pain relief as required

Newcastle UK Oral Mucositis in Cancer Group ‘Mouth care guidance and support’97

Plymouth Difflam and Biotène (GlaxoSmithKline Consumer Healthcare UK, Brentford, UK)
mouthwashes

Biotène gel

Analgesia as per WHO ladder

Southampton Current standard of care for OM is LLLT if possible, otherwise managed conservatively
with mouthwash and analgesics

Sunderland Caphasol

Gelclair

Oral hygiene

Difflam

Taunton Caphasol: prophylactic
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FIGURE 17 The LLLT/placebo combinations used in sham adaptation switch box. Two possible grid patterns were incorporated into the design of the placebo switch box for the delivery
of sham/LLLT. Within each placebo switch box, internal switches (inaccessible to users at site) controlled which grid was active, either grid 1 (a) or grid 2 (b). Upon discovery of the serious
breach, all devices were switched from grid 1 (a) to grid 2 (b).
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Appendix 2 Results supplementary
information

TABLE 30 Baseline characteristics of participants in the primary analysis

Characteristic

Treatment arm

Overall ( N = 71)LLLT (N = 37) Sham (N = 34)

Stratification factors (at randomisation),n (%)

Planned treatment

Radiotherapy alone 10 (27) 8 (23.5) 18 (25.4)

Chemoradiotherapy 27 (73) 26 (76.5) 53 (74.6)

Type of radiotherapy field

Unilateral 7 (18.9) 9 (26.5) 16 (22.5)

Bilateral 30 (81.1) 25 (73.5) 55 (77.5)

Clinical measures

Age (years)

Minimum 40.3 44.1 40.3

Median (IQR) 58.6 (51.7–67.4) 59.3 (54.4–64) 59.1 (52.3–65.5)

Mean (SD) 58.9 (10) 59.7 (7.7) 59.3 (8.9)

Maximum 75.5 76.1 76.1

BMIa (kg/m2)

Minimum 14.6 17.8 14.6

Median (IQR) 26.3 (23.9–29.2) 25.9 (23.5–31.1) 25.9 (23.5–29.4)

Mean (SD) 26.2 (4.2) 27 (5.8) 26.6 (5)

Maximum 34.8 42.9 42.9

Weight (kg)

Minimum 46.8 50 46.8

Median (IQR) 78.8 (68.5–90.2) 81.4 (67.8–91.2) 79 (67.8–90.4)

Mean (SD) 78.5 (14.1) 80.9 (18.9) 79.7 (16.5)

Maximum 109.8 135 135

Sex,n (%)

Female 5 (13.5) 10 (29.4) 15 (21.1)

Male 32 (86.5) 24 (70.6) 56 (78.9)

HNC information,n (%)

Site of disease

Nasopharynx 0 0 0

Oropharynx

HPV positive 20 (54.1) 24 (70.6) 44 (62)

HPV negative 6 (16.2) 2 (5.9) 8 (11.3)

HPV undetermined 1 (2.7) 1 (2.9) 2 (2.8)

continued
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TABLE 30 Baseline characteristics of participants in the primary analysis (continued)

Characteristic

Treatment arm

Overall ( N = 71)LLLT (N = 37) Sham (N = 34)

Larynx 3 (8.1) 0 (0) 3 (4.2)

Oral cavity 6 (16.2) 5 (14.7) 11 (15.5)

Unknown primary 1 (2.7) 2 (5.9) 3 (4.2)

TNM classification,n (%)

Primary tumour

T0 1 (2.7) 2 (5.9) 3 (4.2)

T1 8 (21.6) 7 (20.6) 15 (21.1)

T2 19 (51.4) 12 (35.3) 31 (43.7)

T3 3 (8.1) 6 (17.6) 9 (12.7)

T4 6 (16.2) 7 (20.6) 13 (18.3)

Regional lymph nodes

N0 6 (16.2) 3 (8.8) 9 (12.7)

N1 12 (32.4) 7 (20.6) 19 (26.8)

N2 19 (51.4) 21 (61.8) 40 (56.3)

N3 0 3 (8.8) 3 (4.2)

Distant metastasis

MX 0 1 (2.9) 1 (1.4)

M0 37 (100) 32 (94.1) 69 (97.2)

M1 0 1 (2.9) 1 (1.4)

Planned treatment,n (%)

Type of treatment received

Radiotherapy only 9 (24.3) 8 (23.5) 17 (23.9)

Chemoradiotherapy 28 (75.7) 26 (76.5) 54 (76.1)

Radiotherapy and surgery details,n (%)

Patient to have IMRT

Yes 37 (100) 34 (100) 71 (100)

Patient has had surgery to primary tumour

No 24 (64.9) 19 (55.9) 43 (60.6)

Yes 13 (35.1) 15 (44.1) 28 (39.4)

Debulking 0 0 0

Laser 2 1 3

Transoral robotic surgery 4 2 6

Open surgery, no reconstruction 1 2 3

Open surgery with distant flap reconstruction 1 2 3

Neck dissection, unilateral/bilateral 3 5 8

Other 2 3 5
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TABLE 30 Baseline characteristics of participants in the primary analysis (continued)

Characteristic

Treatment arm

Overall ( N = 71)LLLT (N = 37) Sham (N = 34)

Comorbidity details,n (%)

Adult comorbidity evaluation

None 13 (35.1) 17 (50) 30 (42.3)

Grade 1 3 (8.1) 2 (5.9) 5 (7)

Grade 2 5 (13.5) 2 (5.9) 7 (9.9)

Grade 3 1 (2.7) 0 1 (1.4)

Unknown 7 (18.9) 3 (8.8) 10 (14.1)

Missing 8 (21.6) 10 (29.4) 18 (25.4)

HRQoL

MDADI global score

Minimum 20 20 20

Median (IQR) 80 (80–100) 100 (60–100) 80 (60–100)

Mean (SD) 80 (24.5) 80.6 (25.3) 80.3 (24.7)

Maximum 100 100 100

MDADI composite score

Minimum 52.6 51.6 51.6

Median (IQR) 88.4 (67.4–97.4) 88.4 (73.7–95.8) 88.4 (67.4–97.9)

Mean (SD) 82.7 (15.6) 83.8 (13.9) 83.2 (14.7)

Maximum 100 100 100

EORTC QLQ-C30 summary scoreb

Minimum 34.7 49.5 34.7

Median (IQR) 84.2 (72–90.8) 88.1 (71.3–93.5) 85.7 (71.3–92.3)

Mean (SD) 79.4 (16.1) 82.3 (14.3) 80.8 (15.2)

Maximum 99.4 99.4 99.4

Nutritional parameters,n (%)

PSS-HN score of� 50

Normalcy of diet 8 (21.6) 6 (17.6) 14 (19.7)

Public eating 5 (13.5) 2 (5.9) 7 (9.9)

Understandability of speech 0 (0) 0 (0) 0 (0)

Swallowing

WST median (IQR)

Volumec 20 (14.3–25) 20 (12.5–25) 20 (14.3–25)

Capacitya 12.5 (8.3–20) 15.5 (8.3–20) 13.4 (8.3–20)

TNM, tumour node metastasis.
a Missing for one participant in the LLLT arm.
b Missing for one participant in the sham arm.
c Missing for two participants in the LLLT arm.
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TABLE 31 Missing data summary for OMWQ-HN by time point

Time point

Treatment arm

TotalLLLT Sham

n Fully missing Partial missing Complete n Fully missing Partial missing Complete n Fully missing Partial missing Complete

Baseline 44 1 0 43 43 0 0 43 87 1 0 86

1 week 44 4 0 40 40 0 1 39 84 4 1 78

2 weeks 41 1 2 38 39 2 0 37 80 3 2 75

3 weeks 41 2 3 36 38 1 1 36 79 3 4 72

4 weeks 40 1 2 37 38 0 0 38 78 1 2 75

5 weeks 40 3 1 36 38 2 0 36 78 5 1 72

6 weeks 40 2 1 37 38 3 1 34 78 5 2 71

4 months 39 16 0 23 38 17 2 19 77 33 2 42

Partial missing is defined as one or two missing items on the OMWQ-HN.

TABLE 32 Summary statistics for MDADI global domain scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 37 35 10 43 35 35 16

MDADI global domain score

Minimum 20 20 20 20 20 20 20 40

Median (IQR) 80 (60–100) 40 (20–80) 80 (40–80) 80 (40–100) 100 (80–100) 40 (40–40) 80 (60–80) 80 (40–100)

Mean (SD) 78.2 (26.2) 45.4 (26.1) 65.1 (28) 72 (30.1) 81.4 (24.1) 45.1 (22.4) 73.7 (22.6) 76.3 (26.6)

Maximum 100 100 100 100 100 100 100 100

Lower scores on the global score represent greater impairment.
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TABLE 33 Summary statistics for MDADI emotional domain scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 36 35 10 43 35 34 16

MDADI emotional domain score

Minimum 43.3 30 43.3 43.3 50 43.3 33.3 43.3

Median (IQR) 85 (71.7–100) 61.7 (51.7–75) 70 (60–86.7) 78.3 (66.7–90) 86.7 (73.3–96.7) 66.7 (53.3–76.7) 76.7 (60–86.7) 83.3 (69.3–93.3)

Mean (SD) 83.1 (16.4) 63.5 (15.9) 72.5 (17.7) 75.7 (18.1) 83.4 (13.8) 66.8 (13.6) 72.2 (18) 80.3 (16.6)

Maximum 100 96.7 100 100 100 90 100 100

Lower scores on the emotional domain represent greater impairment.

TABLE 34 Summary statistics for MDADI functional domain scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 35 35 10 43 35 33 16

MDADI functional domain score

Minimum 52 32 36 30 52 36 28 40

Median (IQR) 84 (72–100) 56 (44–72) 68 (60–84) 82 (60–84) 84 (72–100) 60 (52–68) 72 (60–84) 84 (70–98)

Mean (SD) 83.4 (15.6) 58.3 (17.9) 70.3 (17.9) 74.2 (20.2) 84.5 (13.6) 59.1 (13.6) 67.7 (18.7) 80 (19.4)

Maximum 100 100 100 100 100 100 100 100

Lower scores on the functional domain represent greater impairment.
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TABLE 35 Summary statistics for physical domain scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 34 35 10 43 35 33 16

Physical domain score

Minimum 47.5 32.5 32.5 52.5 52.5 32.5 40 52.5

Median (IQR) 83.8 (61.3–100) 50 (47.5–55) 62.5 (50–72.5) 70 (57.5–72.5) 92.5 (72.5–100) 52.5 (45–60) 62.5 (55–72.5) 80 (65–90)

Mean (SD) 79.7 (19.3) 52.8 (12.9) 62.1 (17.6) 70.3 (15) 83.8 (16.9) 54.4 (14) 64.7 (14.8) 76.6 (16.1)

Maximum 100 85 100 100 100 97.5 100 100

Lower scores on the physical domain represent greater impairment.

TABLE 36 Summary statistics for composite score across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 34 35 10 43 35 33 16

Composite score

Minimum 47.4 36.8 38.9 45.8 51.6 40 35.8 46.3

Median (IQR) 83.7 (66.8–98.4) 53.2 (50.5–65.3) 65.3 (55.8–78.9) 74.2 (63.2–82.1) 88.4 (73.7–96.8) 58.9 (50.5–68.4) 68.4 (56.8–76.8) 80.3 (69.5–91.1)

Mean (SD) 81.7 (16.7) 58.1 (13.6) 67.5 (16.2) 73 (16.1) 83.9 (13.5) 59.5 (11.7) 68 (15) 78.7 (15.9)

Maximum 100 88.4 100 100 100 94.7 100 100

Lower scores on the composite score represent greater impairment.
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TABLE 37 Missing data summary for MDADI by time point

Time point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More
than half
items
missing

Half or
fewer
items
missing Complete N

All
items
missing

More
than half
items
missing

Half or
fewer
items
missing Complete N

All
items
missing

More
than half
items
missing

Half or
fewer
items
missing Complete

Global

Baseline 44 0 0 0 44 43 0 0 0 43 87 0 0 0 87

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

Emotional

Baseline 44 0 0 0 44 43 0 0 0 43 87 0 0 0 87

6 weeks 40 3 1 3 33 38 3 0 0 35 78 6 1 3 68

4 months 39 4 0 0 35 38 4 0 1 33 77 8 0 1 68

14 months 12 2 0 0 10 16 0 0 1 15 28 2 0 1 25

Functional

Baseline 44 0 0 0 44 43 0 0 0 43 87 0 0 0 87

6 weeks 40 3 2 1 34 38 3 0 0 35 78 6 2 1 69

4 months 39 4 0 0 35 38 4 1 0 33 77 8 1 0 68

14 months 12 2 0 1 9 16 0 0 0 16 28 2 0 1 25

Physical

Baseline 44 0 0 0 44 43 0 0 0 43 87 0 0 0 87

6 weeks 40 3 3 1 33 38 3 0 0 35 78 6 3 1 68

4 months 39 4 0 0 35 38 4 1 0 33 77 8 1 0 68

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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Composite N

No
domain
scores

One
domain
score
only

Two
domain
scores
only

All
domain
scores
available N

No
domain
scores

One
domain
score
only

Two
domain
scores
only

All
domain
scores
available N

No
domain
scores

One
domain
score
only

Two
domain
scores
only

All
domain
scores
available

Baseline 44 0 0 0 44 43 0 0 0 43 87 0 0 0 87

6 weeks 40 4 1 1 34 38 3 0 0 35 78 7 1 1 69

4 months 39 4 0 0 35 38 4 1 0 33 77 8 1 0 68

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

Notes
Global score is only made up of one item.
A domain score can still be computed when half or fewer of its items are missing.
Composite score was only computed when all domain scores were non-missing.

TABLE 38 Summary statistics for EORTC QLQ-C30 global health/QoL scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 36 34 10 42 34 35 16

EORTC QLQ-C30 global health/QoL score

Minimum 8.3 0 16.7 50 16.7 16.7 8.3 50

Median (IQR) 66.7 (50–83.3) 41.7 (25–50) 66.7 (50–75) 70.8 (66.7–83.3) 66.7 (50–83.3) 37.5 (25–58.3) 66.7 (41.7–83.3) 83.3 (66.7–95.8)

Mean (SD) 64.8 (24.4) 41.4 (20.1) 60.8 (20.9) 74.2 (13.9) 67.9 (23.8) 43.9 (22.4) 63.1 (25.6) 81.3 (15.1)

Maximum 100 83.3 100 100 100 83.3 100 100

Higher scores indicate represent better quality of life.

TABLE 37 Missing data summary for MDADI by time point ( continued)
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TABLE 39 Summary statistics for EORTC QLQ-C30 financial difficulties scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 36 34 10 42 34 35 16

EORTC QLQ-C30 financial difficulties score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–33.3) 0 (0–66.7) 0 (0–33.3) 0 (0–0) 0 (0–33.3) 0 (0–33.3) 0 (0–33.3) 0 (0–0)

Mean (SD) 18.6 (29.4) 28.7 (40.7) 22.5 (29.3) 0 (0) 16.7 (32.3) 20.6 (30.7) 13.3 (27.1) 6.2 (18.1)

Maximum 100 100 100 0 100 100 100 66.7

Higher scores indicate greater financial difficulties.

TABLE 40 Summary statistics for EORTC QLQ-C30 summary scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 44 36 34 10 42 34 35 16

EORTC QLQ-C30 summary score

Minimum 34.7 23.2 43.8 60.9 49.5 13.2 28.1 58.5

Median (IQR) 84.3 (70.9–91) 54.3 (43.4–71.4) 80.2 (66.3–88.1) 83.2 (79.5–91) 83.8 (70.8–94) 66.5 (50.1–72.4) 87.5 (65–92.7) 92.9 (83.7–96.9)

Mean (SD) 80.1 (15.8) 55.7 (17.4) 77.3 (15.2) 83.5 (11) 81.3 (14.6) 62 (17.9) 78.7 (18.2) 89.7 (10.9)

Maximum 100 88.3 100 100 99.4 91.9 99.5 100

Higher scores indicate higher levels of functioning and lower symptomology.
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TABLE 41 Summary statistics for EORTC QLQ-H&N35 pain scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 pain score

Minimum 0 25 0 0 0 16.7 0 0

Median (IQR) 25 (8.3–41.7) 50 (41.7–66.7) 25 (8.3–33.3) 8.3 (0–33.3) 16.7 (0–33.3) 50 (33.3–58.3) 16.7 (0–25) 8.3 (0–16.7)

Mean (SD) 26.2 (20.5) 53.2 (19.4) 25.9 (24.4) 15 (15.6) 19.8 (22.3) 46.8 (19) 20 (24.2) 12.5 (15.8)

Maximum 83.3 100 91.7 41.7 83.3 83.3 83.3 41.7

Higher scores indicate greater pain.

TABLE 42 Summary statistics for EORTC QLQ-H&N35 swallowing scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 swallowing score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 8.3 (0–16.7) 58.3 (41.7–83.3) 16.7 (0–50) 16.7 (8.3–33.3) 0 (0–8.3) 58.3 (25–66.7) 8.3 (8.3–25) 4.2 (0–20.8)

Mean (SD) 15.3 (22.6) 56.5 (25.5) 26 (25.2) 18.3 (13.5) 7.6 (13.7) 49.8 (28.2) 20.6 (23) 9.9 (11.9)

Maximum 100 91.7 83.3 41.7 66.7 100 83.3 33.3

Higher scores indicate greater problems with swallowing.
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TABLE 43 Summary statistics for EORTC QLQ-H&N35 senses problems scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 senses problems score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–16.7) 50 (50–83.3) 33.3 (16.7–50) 16.7 (0–33.3) 0 (0–16.7) 50 (50–66.7) 33.3 (16.7–50) 33.3 (0–41.7)

Mean (SD) 11.6 (19.8) 61.3 (25.2) 38.1 (28.5) 21.7 (19.3) 13.2 (19.4) 59 (23.7) 31.9 (22.3) 25 (25.8)

Maximum 83.3 100 100 50 66.7 100 83.3 83.3

Higher scores indicate greater problems with sense of smell and taste.

TABLE 44 Summary statistics for EORTC QLQ-H&N35 speech problems scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 9 43 35 35 16

EORTC QLQ-H&N35 speech problems score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 11.1 (0–22.2) 44.4 (22.2–66.7) 22.2 (11.1–55.6) 22.2 (11.1–44.4) 0 (0–11.1) 33.3 (11.1–55.6) 11.1 (11.1–33.3) 5.6 (0–16.7)

Mean (SD) 17.3 (21) 43.8 (29.3) 28.9 (28.5) 23.5 (20.4) 11.4 (17.6) 37.8 (31.8) 26.7 (27.9) 9 (10.9)

Maximum 77.8 100 100 55.6 77.8 100 100 33.3

Higher scores indicate greater problems with speech.
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TABLE 45 Summary statistics for EORTC QLQ-H&N35 trouble with social eating scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 36 35 10 43 34 34 16

EORTC QLQ-H&N35 trouble with social eating score

Minimum 0 16.7 0 0 0 0 0 0

Median (IQR) 8.3 (0–33.3) 58.3 (41.7–95.8) 33.3 (8.3–50) 8.3 (0–58.3) 8.3 (0–22.2) 50 (41.7–75) 25 (16.7–50) 12.5 (0–29.2)

Mean (SD) 19.6 (25.9) 61.4 (28.9) 39.5 (33.5) 26.7 (36) 13.3 (19.8) 57.8 (28.2) 33.3 (27.4) 18.7 (23.5)

Maximum 100 100 100 100 100 100 100 75

Higher scores indicate greater trouble with social eating.

TABLE 46 Summary statistics for EORTC QLQ-H&N35 trouble with social contact scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 34 35 16

EORTC QLQ-H&N35 trouble with social contact score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–6.7) 20 (6.7–66.7) 0 (0–20) 3.3 (0–13.3) 0 (0–6.7) 25.8 (6.7–46.7) 0 (0–13.3) 0 (0–3.3)

Mean (SD) 8.2 (20.8) 34.1 (31.9) 14.7 (22.5) 7.3 (10.6) 5.9 (12.2) 27.4 (24.4) 13.5 (22.7) 3.3 (7.3)

Maximum 93.3 100 73.3 33.3 53.3 80 86.7 26.7

Higher scores indicate greater trouble with social contact.
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TABLE 47 Summary statistics for EORTC QLQ-H&N35 less sexuality scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 41 32 33 8 40 32 34 13

EORTC QLQ-H&N35 less sexuality score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–33.3) 50 (16.7–100) 0 (0–33.3) 8.3 (0–50) 8.3 (0–50) 58.3 (0–100) 25 (0–66.7) 0 (0–33.3)

Mean (SD) 19.5 (30.3) 50.5 (38.2) 21.7 (28.1) 22.9 (29.5) 29.2 (36.9) 57.3 (43.4) 35.8 (41.5) 17.9 (32.2)

Maximum 100 100 100 66.7 100 100 100 100

Higher scores indicate less sexual enjoyment and interest in sex.

TABLE 48 Summary statistics for EORTC QLQ-H&N35 teeth scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 33 16

EORTC QLQ-H&N35 teeth score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–33.3) 0 (0–0) 0 (0–33.3) 33.3 (33.3–66.7) 0 (0–0) 0 (0–33.3) 0 (0–0) 16.7 (0–33.3)

Mean (SD) 24 (36.6) 12.6 (28.7) 11.4 (19.7) 36.7 (24.6) 9.3 (22.2) 12.4 (21.5) 8.1 (18.7) 16.7 (17.2)

Maximum 100 100 66.7 66.7 100 66.7 66.7 33.3

Higher scores indicate greater problems with teeth.
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TABLE 49 Summary statistics for EORTC QLQ-H&N35 opening mouth scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC-QLQ-H&N35 opening mouth score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–33.3) 33.3 (0–66.7) 0 (0–33.3) 0 (0–33.3) 0 (0–33.3) 33.3 (0–66.7) 0 (0–33.3) 0 (0–33.3)

Mean (SD) 22.5 (33.9) 38.7 (32.9) 28.6 (37.2) 16.7 (32.4) 20.2 (30.1) 38.1 (34.4) 24.8 (35.6) 22.9 (31.5)

Maximum 100 100 100 100 100 100 100 100

Higher scores indicate greater problems with opening one’s mouth widely.

TABLE 50 Summary statistics for EORTC QLQ-H&N35 dry mouth scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC-QLQ-H&N35 dry mouth score

Minimum 0 0 0 0 0 0 33.3 0

Median (IQR) 0 (0–33.3) 66.7 (66.7–100) 66.7 (33.3–100) 66.7 (33.3–100) 0 (0–33.3) 66.7 (66.7–100) 66.7 (33.3–100) 66.7 (33.3–66.7)

Mean (SD) 17.8 (26.6) 69.4 (33.7) 70.5 (31.1) 60 (43.9) 20.9 (28.2) 70.5 (28.9) 71.4 (27) 56.2 (31.5)

Maximum 100 100 100 100 100 100 100 100

Higher scores indicate greater problems with dry mouth.
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TABLE 51 Summary statistics for EORTC QLQ-H&N35 sticky saliva scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC-QLQ-H&N35 sticky saliva score

Minimum 0 0 0 0 0 33.3 0 0

Median (IQR) 0 (0–33.3) 100 (66.7–100) 33.3 (33.3–100) 66.7 (33.3–66.7) 0 (0–33.3) 100 (66.7–100) 33.3 (33.3–100) 33.3 (0–66.7)

Mean (SD) 23.3 (34.5) 84.7 (24.3) 51.4 (38.2) 56.7 (31.6) 16.3 (24.5) 82.9 (20.4) 51.4 (38.2) 39.6 (37)

Maximum 100 100 100 100 100 100 100 100

Higher scores indicate greater problems with sticky saliva.

TABLE 52 Summary statistics for EORTC QLQ-H&N35 coughing scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC-QLQ-H&N35 coughing score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 33.3 (0–33.3) 33.3 (33.3–100) 33.3 (0–66.7) 33.3 (33.3–66.7) 33.3 (0–33.3) 33.3 (33.3–66.7) 33.3 (0–33.3) 0 (0–33.3)

Mean (SD) 29.5 (26.4) 55.9 (32.4) 37.1 (32.1) 40 (30.6) 21.7 (21.7) 48.6 (31.7) 28.6 (23.1) 18.7 (24.2)

Maximum 100 100 100 100 66.7 100 100 66.7

Higher scores indicate greater problems with coughing.
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TABLE 53 Summary statistics for EORTC QLQ-H&N35 felt ill scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 37 35 10 43 35 35 16

EORTC-QLQ-H&N35 felt ill score

Minimum 0 0 0 0 0 0 0 0

Median (IQR) 0 (0–33.3) 33.3 (33.3–66.7) 0 (0–33.3) 0 (0–0) 0 (0–33.3) 33.3 (33.3–66.7) 0 (0–33.3) 0 (0–0)

Mean (SD) 14.7 (24.5) 51.4 (32) 14.3 (25.9) 6.7 (14.1) 13.2 (24.3) 46.7 (33.5) 13.3 (25.8) 8.3 (19.2)

Maximum 100 100 100 33.3 100 100 100 66.7

Higher scores indicate greater feelings of illness.

TABLE 54 Summary statistics for EORTC QLQ-H&N35 painkillers scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available, n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 painkillers

Yes,n (%) 33 (76.7) 37 (100) 17 (48.6) 4 (40) 31 (72.1) 34 (97.1) 20 (57.1) 4 (25)

Yes indicates use of painkillers. A single yes/no item was used to define this measurement.
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TABLE 55 Summary statistics for EORTC QLQ-H&N35 nutritional supplements scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available, n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 nutritional supplements

Yes,n (%) 15 (34.9) 28 (75.7) 16 (45.7) 3 (30) 13 (30.2) 28 (80) 20 (57.1) 5 (31.3)

Yes indicates use of nutritional supplements (excluding vitamins). A single yes/no item was used to define this measurement.

TABLE 56 Summary statistics for EORTC QLQ-H&N35 feeding tube scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available, n 43 37 35 10 43 35 35 16

EORTC QLQ-H&N35 feeding tube

Yes,n (%) 12 (27.9) 24 (64.9) 11 (31.4) 2 (20) 4 (9.3) 21 (60) 7 (20) 0 (0)

Higher scores indicate greater use of a feeding tube. A single yes/no item was used to define this measurement.
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TABLE 57 Summary statistics for EORTC QLQ-H&N35 weight loss scores across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available, n 41 37 35 10 43 35 35 16

EORTC QLQ-H&N35 weight loss

Yes,n (%) 10 (24.4) 27 (73) 13 (37.1) 2 (20) 12 (27.9) 30 (85.7) 18 (51.4) 4 (25)

Higher scores indicate greater weight loss. A single yes/no item was used to define this measurement.

TABLE 58 Summary statistics for EORTC QLQ-H&N35 weight gain score across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available, n 41 37 35 9 43 35 35 16

EORTC QLQ-H&N35 weight gain

Yes,n (%) 7 (17.1) 6 (16.2) 9 (25.7) 6 (66.7) 17 (39.5) 3 (8.6) 7 (20) 6 (37.5)

Higher scores indicate greater weight gain. A single yes/no item was used to define this measure.
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TABLE 59 Missing data summary for EORTC QLQ-C30 and EORTC QLQ-H&N35

Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

QLQ-C30 summary

Baseline 44 0 0 0 44 43 1 0 0 42 87 1 0 0 86

6 weeks 40 4 0 0 36 38 4 0 1 33 78 8 0 1 69

4 months 39 5 0 0 34 38 3 0 0 35 77 8 0 0 69

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

Global health status

Baseline 44 0 0 0 44 43 1 0 0 42 87 1 0 0 86

6 weeks 40 4 0 0 36 38 4 0 0 34 78 8 0 0 70

4 months 39 5 0 0 34 38 3 0 0 35 77 8 0 0 69

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

Financial difficulties

Baseline 44 1 0 0 43 43 1 0 0 42 87 2 0 0 85

6 weeks 40 4 0 0 36 38 4 0 0 34 78 8 0 0 70

4 months 39 5 0 0 34 38 3 0 0 35 77 8 0 0 69

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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TABLE 59 Missing data summary for EORTC QLQ-C30 and EORTC QLQ-H&N35 (continued)

Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

HN pain

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 1 34 78 6 0 1 71

4 months 39 4 0 1 34 38 3 0 0 35 77 7 0 1 69

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN swallowing

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 1 36 38 3 0 2 33 78 6 0 3 69

4 months 39 4 0 1 34 38 3 0 2 33 77 7 0 3 67

14 months 12 2 0 1 9 16 0 0 0 16 28 2 0 1 25

HN senses problems

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN speech problems

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 1 36 38 3 0 0 35 78 6 0 1 71

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 3 0 0 9 16 0 0 0 16 28 3 0 0 25
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Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

HN trouble with social eating

Baseline 44 1 0 0 43 43 0 0 1 42 87 1 0 1 85

6 weeks 40 3 1 2 34 38 3 1 1 33 78 6 2 3 67

4 months 39 4 0 0 35 38 4 0 1 33 77 8 0 1 68

14 months 12 2 0 1 9 16 0 0 0 16 28 2 0 1 25

HN trouble with social contact

Baseline 44 1 0 0 43 43 0 0 1 42 87 1 0 1 85

6 weeks 40 3 0 1 36 38 3 1 1 33 78 6 1 2 69

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN less sexuality

Baseline 44 3 0 1 40 43 3 0 2 38 87 6 0 3 78

6 weeks 40 8 0 0 32 38 6 0 1 31 78 14 0 1 63

4 months 39 6 0 1 32 38 4 0 1 33 77 10 0 2 65

14 months 12 4 0 0 8 16 3 0 0 13 28 7 0 0 21

HN teeth

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 5 0 0 33 77 9 0 0 68

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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TABLE 59 Missing data summary for EORTC QLQ-C30 and EORTC QLQ-H&N35 (continued)

Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

HN opening mouth

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN dry mouth

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN sticky saliva

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN coughing

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

HN felt ill

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN painkillers

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN nutritional supplements

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN feeding tube

Baseline 44 1 0 0 43 43 0 0 0 43 87 1 0 0 86

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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TABLE 59 Missing data summary for EORTC QLQ-C30 and EORTC QLQ-H&N35 (continued)

Time
point

Treatment arm ( n)

Total (n)LLLT Sham

N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete N

All
items
missing

More than
half of
subscale
scores
missing

Half or
fewer of
subscale
scores
missing Complete

HN weight loss

Baseline 44 3 0 0 41 43 0 0 0 43 87 3 0 0 84

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26

HN weight gain

Baseline 44 3 0 0 41 43 0 0 0 43 87 3 0 0 84

6 weeks 40 3 0 0 37 38 3 0 0 35 78 6 0 0 72

4 months 39 4 0 0 35 38 3 0 0 35 77 7 0 0 70

14 months 12 2 0 0 10 16 0 0 0 16 28 2 0 0 26
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TABLE 60 Summary statistics for PSS-HN score across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 41)

5 weeks
(N = 41)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Normalcy of diet,
available (patients),n

44 40 40 39 39 38 39 35 10 43 39 38 37 37 37 35 35 16

PSS-HN score

Scored � 50, n (%) 10 (22.7) 9 (22.5) 13 (32.5) 25 (64.1) 32 (82.1) 31 (81.6) 33 (84.6) 23 (65.7) 3 (30) 6 (14) 6 (15.4) 8 (21.1) 21 (56.8) 29 (78.4) 32 (86.5) 32 (91.4) 19 (54.3) 5 (31.3)

Median (range) 100
(0–100)

100
(30–100)

100
(20–100)

50
(0–100)

40
(0–100)

35
(0–100)

10
(0–100)

50
(10–100)

90
(0–100)

100
(0–100)

100
(30–100)

100
(30–100)

50
(0–100)

50
(0–100)

30
(0–100)

20
(0–100)

50
(0–100)

90
(50–100)

Public eating, available
(patients), n

44 40 40 39 39 38 38 35 10 43 40 38 37 37 36 34 35 16

PSS-HN score

Scored � 50, n (%) 8 (18.2) 4 (10) 9 (22.5) 17 (43.6) 23 (59) 25 (65.8) 28 (73.7) 13 (37.1) 2 (20) 2 (4.7) 3 (7.5) 6 (15.8) 12 (32.4) 22 (59.5) 23 (63.9) 26 (76.5) 11 (31.4) 2 (12.5)

Inpatient 0 0 0 1 (2.6) 2 (5.1) 3 (7.9) 2 (5.3) 0 0 0 0 1 (2.6) 3 (8.1) 1 (2.7) 3 (8.3) 3 (8.8) 0 0

Median (range)a 100
(0–100)

100
(25–100)

100
(0–100)

75
(0–100)

50
(0–100)

25
(0–100)

25
(0–100)

75
(0–100)

100
(0–100)

100
(25–100)

100
(25–100)

100
(25–100)

75
(0–100)

50
(0–100)

25
(0–100)

25
(0–100)

75
(0–100)

100
(25–100)

Understandability of
speech, available
(patients), n

44 40 40 39 39 38 39 35 10 43 40 38 37 37 37 35 35 16

PSS-HN score

Scored � 50, n (%) 2 (4.5) 1 (2.5) 3 (7.5) 3 (7.7) 3 (7.7) 2 (5.3) 4 (10.3) 1 (2.9) 1 (10) 0 1 (2.5) 1 (2.6) 0 1 (2.7) 1 (2.7) 5 (14.3) 0 0

Median (range) 100
(25–100)

100
(25–100)

100
(25–100)

100
(25–100)

100
(25–100)

100
(25–100)

100
(25–100)

100
(25–100)

100
(0–100)

100
(75–100)

100
(50–100)

100
(50–100)

100
(75–100)

100
(50–100)

100
(25–100)

100
(25–100)

100
(75–100)

100
(75–100)

a Inpatients were not scored on ‘eating in public’. Higher scores represent better functioning.
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TABLE 61 Summary statistics for timed WST: volume across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 42 31 25 9 41 29 32 13

Timed WST: volume (ml)

Minimum 2.8 0 0 0 0 0 0 7.1

Median (IQR) 20 (14.3–25) 11.1 (0–16.7) 14.3 (11.1–20) 20 (16.7–33.3) 20 (14.3–25) 12.5 (6.7–16.7) 16.7 (11.8–25) 20 (14.3–25)

Mean (SD) 20 (9.3) 12.1 (11.3) 15.6 (8.2) 21 (11.1) 21.1 (10.5) 12.6 (8) 18.6 (10.6) 20.3 (8.5)

Maximum 50 33.3 33.3 33.3 50 33.3 50 33.3

Volume is defined as the amount of water (ml) per swallow.

TABLE 62 Summary statistics for timed WST: capacity across treatment arms and visits

Score

Treatment arm

LLLT Sham

Baseline
(N = 44)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 43 32 25 9 41 29 32 13

Timed WST: capacity (ml)

Minimum 0.4 0 0 0 0 0 0 4

Median (IQR) 12.5 (8.3–20) 2.4 (0–11.3) 10 (6.7–14.3) 16.7 (11.1–20) 16.7 (9.1–20) 4.7 (1.8–10) 12.5 (5.1–20) 16.7 (12.5–20)

Mean (SD) 15.2 (10.3) 6.3 (7.7) 11 (7.9) 16.1 (9.5) 15.5 (8.2) 6.8 (6) 14.1 (10.9) 15.1 (6)

Maximum 50 33.3 33.3 33.3 33.3 20 50 25

Capacity is defined as the amount of water swallowed (ml) per second.
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TABLE 63 Line listing for data unavailability on the timed WST

ID Treatment arm Reason for unavailable WST data Visit

50002 LLLT Attempted 11 April 2019. Not completed successfully owing to coughing;
note pain due to RIG fitting previous day

Baseline

44006 Sham Patient not receiving LLLT, therefore withdrawn from study Baseline

46005 Sham Patient withdrew from study before this could be completed:
no treatment given

Baseline

40002 LLLT Declined 6 weeks

40006 LLLT Declined 6 weeks

41003 LLLT Did not attend 6-week visit 6 weeks

41005 LLLT Declined 6 weeks

46003 LLLT Patient unable to tolerate the taste of water 6 weeks

46006 LLLT Missed by speech and language team owing to staffing pressures 6 weeks

46016 LLLT No trained staff available 6 weeks

48006 LLLT Site error 6 weeks

14002 Sham Administrative error 6 weeks

18001 Sham Declined 6 weeks

40001 Sham Declined 6 weeks

40004 Sham Declined 6 weeks

44002 Sham Declined 6 weeks

44003 Sham Clerical error 6 weeks

45009 Sham Patient did not attend any 6-week laser sessions 6 weeks

46011 Sham Availability of SLT staff 6 weeks

48008 Sham Did not attend 6-week visit 6 weeks

12001 LLLT Lack of staff availability: decided that it was not in patient ’s best interest to
keep waiting much longer

4 months

40002 LLLT Declined 4 months

40003 LLLT Did not attend clinic 4 months

40005 LLLT Did not attend clinic 4 months

44001 LLLT No SLT available/unwilling to do as no report from local SLT 4 months

44004 LLLT No SLT available 4 months

44005 LLLT No SLT available to perform assessment 4 months

45007 LLLT Not carried out, no review took place. Patient ’s choice not to attend this
follow-up appointment

4 months

46003 LLLT Patient receiving bad news, so follow-up not carried out 4 months

46013 LLLT No staff available 4 months

46016 LLLT Staff availability 4 months

48001 LLLT Did not attend 4-month visit 4 months

48002 LLLT Did not attend 4-month visit 4 months

continued
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TABLE 63 Line listing for data unavailability on the timed WST (continued)

ID Treatment arm Reason for unavailable WST data Visit

48006 LLLT Did not attend 4-month visit 4 months

15002 Sham Did not attend 4-month visit 4 months

45003 Sham Declined 4 months

45004 Sham Did not attend 4-month visit 4 months

46011 Sham Trained staff unavailable 4 months

46015 Sham No SLT staff available to complete the test 4 months

48005 Sham Did not attend 4-month visit 4 months

46001 LLLT Staff availability 14 months

48002 LLLT Did not attend 14-month visit 14 months

18001 Sham Patient has just had dental treatment 14 months

44003 Sham No SLT available 14 months

46002 Sham Staff availability 14 months

RIG, radiologically inserted gastrostomy.
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TABLE 64 Summary statistics for weight across treatment arms and visits

Weight

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 41)

5 weeks
(N = 41)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available
(patients), n

44 37 37 40 39 37 39 31 9 43 38 38 36 38 35 35 33 16

Weight (kg)

Minimum 46.8 45.7 46.4 47.1 46.3 46.5 45.8 44.6 55.4 50 50.6 50.2 50.3 48.8 48.2 49.1 44.8 46.8

Median
(IQR)

78.9
(70.5–90.5)

79.4
(70.4–90.6)

78.8
(68–91.8)

78.4
(68.4–88.9)

76.7
(67.6–88.4)

74.4
(66.6–87.7)

74.8
(65.8–84.8)

72.1
(64.4–77.6)

80
(64.2–81.2)

80.2
(65–92.6)

79.3
(66.9–91.9)

80.3
(68.2–93)

78.4
(67.1–90)

76.8
(66.2–88)

75.8
(65.6–87.1)

75.3
(64.9–85)

69.6
(61–80.6)

74.1
(66.8–82.8)

Mean
(SD)

80.1
(14.8)

79.8
(14.3)

79.2
(14.9)

78.6
(14.4)

76.9
(13.7)

75.4
(13.6)

74.9
(12.7)

71.2
(11.5)

74.7
(11.5)

80.4
(18.1)

81
(18.3)

80.7
(18)

79.1
(18.2)

77.5
(17.2)

77
(16.6)

75.9
(15.8)

71.3
(15.1)

77
(18.3)

Maximum 110.9 108.8 106.9 108 104.2 102.7 100.4 98.5 89.4 135 136.4 132.4 133.4 131.5 127.2 124.3 119.2 126.2

TABLE 65 Summary statistics for BMI across treatment arms and visits

Weight

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 41)

5 weeks
(N = 41)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available
(patients), n

43 36 36 39 38 36 38 30 9 43 38 38 36 38 35 35 33 16

BMI (kg/m2)

Minimum 14.6 14.4 14.4 14.2 14 14.6 14.9 17.4 21.7 17.8 17.5 17.6 17.4 17.3 17.2 17.3 16.9 17.7

Median
(IQR)

26.8
(24.5–29.8)

26.4
(23.9–29.8)

26.4
(23.7–29)

26.1
(23.3–28.8)

26
(23.1–28.2)

24.9
(23–27.6)

25
(22.8–27.2)

24.2
(22.5–25.7)

25.6
(23.6–26.3)

25.8
(23.3–31.3)

25.8
(23.7–31.2)

25.9
(23–31.4)

25
(22.8–29)

24.7
(22.3–29.2)

24.5
(22.3–29.7)

24.1
(22.2–28.6)

23.1
(21.1–25.5)

23.4
(22.3–26.6)

Mean
(SD)

26.7
(4.4)

26.7
(4.5)

26.3
(4.4)

26.2
(4.3)

25.7
(4.2)

25.2
(4.2)

25
(4)

24.2
(3)

25.8
(3.1)

26.9
(5.6)

27.1
(5.8)

26.9
(5.7)

26.2
(5.6)

25.9
(5.4)

25.8
(5.2)

25.3
(4.9)

23.8
(4.6)

25
(5.4)

Maximum 37.9 37.2 36.5 35.2 35 34.7 33.8 30.1 32 42.9 42.9 41.9 42.3 40.7 39.3 38.4 36.8 39
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TABLE 66 Summary statistics for oral intake levels across treatment arms and visits

Oral
intake

Treatment arm

LLLT Sham

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 41)

5 weeks
(N = 41)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available,n 36 37 36 38 36 37 32 10 38 33 33 34 36 33 34 15

Oral intake (% of normal), n (%)

100 31 (86.1) 21 (56.8) 15 (41.7) 6 (15.8) 4 (11.1) 2 (5.4) 6 (18.8) 7 (70) 31 (81.6) 17 (51.5) 13 (39.4) 8 (23.5) 6 (16.7) 1 (3) 8 (23.5) 6 (40)

75 2 (5.6) 5 (13.5) 6 (16.7) 8 (21.1) 6 (16.7) 5 (13.5) 7 (21.9) 0 4 (10.5) 7 (21.2) 7 (21.2) 2 (5.9) 3 (8.3) 2 (6.1) 14 (41.2) 5 (33.3)

50 1 (2.8) 7 (18.9) 4 (11.1) 3 (7.9) 2 (5.6) 2 (5.4) 6 (18.8) 2 (20) 2 (5.3) 6 (18.2) 7 (21.2) 9 (26.5) 5 (13.9) 3 (9.1) 4 (11.8) 3 (20)

25 1 (2.8) 1 (2.7) 4 (11.1) 5 (13.2) 6 (16.7) 3 (8.1) 3 (9.4) 0 0 1 (3) 2 (6.1) 5 (14.7) 5 (13.9) 4 (12.1) 3 (8.8) 1 (6.7)

< 25 1 (2.8) 3 (8.1) 7 (19.4) 16 (42.1) 18 (50) 25 (67.6) 10 (31.3) 1 (10) 1 (2.6) 2 (6.1) 4 (12.1) 10 (29.4) 17 (47.2) 23 (69.7) 5 (14.7) 0
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TABLE 67 Summary statistics for feeding tube use across treatment arms and visits

Feeding tube use

Treatment arm

LLLT Sham

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 41)

5 weeks
(N = 41)

6 weeks
(N = 40)

4 months
(N = 39)

14 months
(N = 12)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

4 months
(N = 38)

14 months
(N = 16)

Available (patients),n 41 40 40 39 38 38 33 10 40 38 37 38 37 35 34 16

Use of feeding tube,
n (%)

2 (4.9) 4 (10) 12 (30) 21 (53.8) 25 (65.8) 25 (65.8) 11 (33.3) 1 (10) 0 1 (2.6) 7 (18.9) 15 (39.5) 23 (62.2) 23 (65.7) 6 (17.6) 0

Used feeding tube for
the first time, n

2 3 9 16 22 23 11 0 0 1 5 14 22 23 6 0

Level of dependence on tube,n

Total dependence
on tube, nil by
mouth

0 0 2 4 9 15 0 1 0 0 0 6 5 9 1 0

Tube dependence
with minimal oral
intake

1 1 4 12 10 6 10 0 0 1 3 5 13 13 2 0

Feeding tube
supplements oral
intake

1 3 6 5 6 4 1 0 0 0 4 4 5 1 3 0

Feeding tube type, n

Gastronomy 2 4 9 15 16 15 10 1 0 1 5 10 14 15 6 0

Nasogastric 0 0 1 5 6 6 1 0 0 0 2 4 8 7 0 0

Nasojejunal 0 0 0 0 2 3 0 0 0 0 0 0 0 0 0 0

Missing feeding
tube type

0 0 2 1 1 1 0 0 0 0 0 1 1 1 0 0

Bold indicates the most clinically relevant data (i.e. the use of a feeding tube or not).
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TABLE 68 Summary statistics for painkiller use in past week across treatment arms and visits

Painkiller use

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Available (patients),n 43 41 39 40 39 38 38 43 39 38 37 37 36 36

No painkiller use in
past week, n (%)

14 (32.6) 19 (46.3) 16 (41.0) 6 (15.0) 5 (12.8) 6 (15.8) 2 (5.1) 14 (32.6) 20 (51.3) 21 (55.3) 10 (27.0) 5 (13.5) 4 (11.1) 1 (2.8)

Used painkiller(s) in
past week, n

29 (67.4) 22 (53.7) 23 (59.0) 34 (85.0) 34 (87.2) 32 (84.2) 36 (94.9) 29 (67.4) 19 (48.7) 17 (44.7) 27 (73.0) 32 (86.5) 32 (88.9) 35 (97.2)

Type of painkiller(s), n

Anti-inflammatory
analgesic/
paracetamol

26 20 22 33 34 31 34 27 19 13 24 28 29 32

Opioid 12 10 8 16 24 25 33 10 8 9 14 19 22 28

Other 1 0 0 0 0 1 0 3 0 3 2 2 3 2

Painkillers are categorised as anti-inflammatory analgesic/paracetamol (e.g. ibuprofen, paracetamol), opioids (e.g. morphine, oxycodone) and others. Painkiller categories are not mutually exclusive, so patients
may have been on one or more.
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TABLE 69 Summary statistics for mouthwash use in the past week across treatment arms and visits

Mouthwash use

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Available (patients),n 43 40 40 40 39 38 39 43 40 37 37 38 36 36

No mouthwash use in
past week, n

29 (67.4) 17 (42.5) 6 (15) 5 (12.5) 4 (10.3) 3 (7.9) 5 (12.8) 25 (58.1) 19 (47.5) 14 (37.8) 6 (16.2) 4 (10.5) 4 (11.1) 3 (8.3)

Used mouthwash in
past week, n (%)

14 (32.6) 23 (57.5) 34 (85) 35 (87.5) 35 (89.7) 35 (92.1) 34 (87.2) 18 (41.9) 21 (52.5) 23 (62.2) 31 (83.8) 34 (89.5) 32 (88.9) 33 (91.7)

Type of mouthwash, n

Simple 3 6 11 11 11 11 10 6 7 7 12 13 10 10

Analgesic 4 7 7 14 18 19 19 5 3 3 7 14 15 17

Antiseptic 8 2 1 1 0 0 0 9 2 1 2 2 2 3

Mucosa protecting 0 11 22 22 24 22 21 1 11 15 21 22 23 22

Mouthwashes are categorised as simple (e.g. FluoriGard, saline, sodium bicarbonate), analgesic (e.g. Difflam), antiseptic (e.g. chlorhexidine), and mucosa-protecting mouthwash (e.g. Mugard, Gelclair, Caphasol).
Mouthwash categories are not mutually exclusive, so patients may have been on one or more.
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TABLE 70 Summary statistics for visits to the oral hygienist in the past week across treatment arms and visits

Oral hygienist visit

Treatment arm

LLLT Sham

Baseline
(N = 44)

1 week
(N = 44)

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

Baseline
(N = 43)

1 week
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Available (patients),n 43 41 40 40 39 38 39 43 40 38 37 37 36 36

Did not visit oral
hygienist in past
week, n (%)

38 (88.4) 39 (95.1) 37 (92.5) 37 (92.5) 32 (82.1) 36 (94.7) 35 (89.7) 41 (95.3) 40 (100) 37 (97.4) 34 (91.9) 36 (97.3) 34 (94.4) 35 (97.2)

Visited an oral
hygienist in past
week, n (%)

5 (11.6) 2 (4.9) 3 (7.5) 3 (7.5) 7 (17.9) 2 (5.3) 4 (10.3) 2 (4.7) 0 1 (2.6) 3 (8.1) 1 (2.7) 2 (5.6) 1 (2.8)

Number of visits, n

1 4 2 2 3 6 2 3 2 0 1 2 1 2 1

2 1 1

3 1 1

Missing number
of visits

1

Number of visits summarised only for those who had visited an oral hygienist.
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TABLE 71 Summary statistics for hospital admissions and outpatient visits from 2 weeks to 6 weeks

Hospital admissions and outpatient visits

Treatment arm

LLLT Sham

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Available (patients),n 40 40 39 38 39 38 37 38 37 36

Stayed in hospital overnight or longer as an
inpatient, n/N (%)

2/40 (5) 1/40 (2.5) 5/39 (12.8) 6/38 (15.8) 6/39 (15.4) 3/38 (7.9) 3/37 (8.1) 6/38 (15.8) 8/37 (21.6) 5/36 (13.9)

Had outpatient appointments, n/N (%) 16/39 (41) 15/39 (38.5) 14/39 (35.9) 11/38 (28.9) 14/37 (37.8) 22/38 (57.9) 18/37 (48.6) 15/38 (39.5) 18/36 (50) 19/36 (52.8)

Number of outpatient appointments

Median (IQR) 0 (0–1) 0 (0–1) 0 (0–1) 0 (0–1) 0 (0–1) 1 (0–1) 0 (0–2) 0 (0–2) 0.5 (0–2) 1 (0–2)

Range 0–12 0–8 0–10 0–9 0–5 0–6 0–5 0–8 0–9 0–10

Attended the head and neck ward (but not
admitted overnight), n/N (%)

0/40 (0) 1/40 (2.5) 1/39 (2.6) 2/38 (5.3) 0/37 (0) 2/38 (5.3) 0/37 (0) 0/38 (0) 2/36 (5.6) 0/36 (0)

Number of times, median (range) – 0 (0–2) 0 (0–1) 0 (0–1) 0 (0–0) 0 (0–1) – – 0 (0, 1) –

Had other hospital visits, n 2 0 3 4 1 2 1 0 1 0

Number of other hospital visits, range 2–5 – 1–1 1–3 1–1 2–5 2–2 – 1–1 –

All items use ‘the last 7 days’ as a period of reference.
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TABLE 72 Summary statistics for drinking and smoking data from 2 weeks to 6 weeks

Alcohol use and smoking

Treatment arm

LLLT Sham

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Available (patients),n 40 40 39 38 38 38 37 38 36 34

Alcohol use

Consumed alcohol in the past 7 days,n (%) 6 (15) 9 (22.5) 5 (12.8) 2 (5.3) 3 (7.9) 4 (10.5) 3 (8.1) 1 (2.6) 2 (5.6) 1 (2.9)

Type, n

Wine 4 3 1 1 1 3 2

Beer 1 5 2 1 1 1 1 1

Cider 1 1

Spirits 1 1

Other 1 1 1 1

Frequency,n

< 2 times per week 4 4 3 2 2 4 1 2

2–3 times per week 3 1 1 1

> 3 times per week 1

Daily or almost daily 2 2 1 1 1
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Alcohol use and smoking

Treatment arm

LLLT Sham

2 weeks
(N = 41)

3 weeks
(N = 41)

4 weeks
(N = 40)

5 weeks
(N = 40)

6 weeks
(N = 40)

2 weeks
(N = 39)

3 weeks
(N = 38)

4 weeks
(N = 38)

5 weeks
(N = 38)

6 weeks
(N = 38)

Smoking

Smoked in the last 7 days,n (%) 7 (17.5) 5 (12.5) 6 (15.4) 6 (15.8) 3 (7.9) 2 (5.3) 2 (5.4) 2 (5.3) 0 (0) 1 (2.9)

Type, n

Cigarettes 3 2 4 3 2 1 1

E-cigarettes 1 1 1 1

Roll-ups 2 1 1 2

Other 1 1 1 1 1 1 1 1

Frequency,n

Less than twice per week 2 1 2 1 1 1

Two or three times per week 1 1

More than three times per week 1 1 2

Daily or almost daily 5 3 3 2 2 2 1 1 1

All items use ‘the last 7 days’ as a period of reference.
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TABLE 73 All AEs by type: worst severity reported

AE

Treatment arm ( n)

LLLT Sham

Number of participants with an AE 36 33

Blood and lymphatic system disorders 7 5

Anaemia 6 5

Mild 4 3

Moderate 2 2

Neutropenic sepsis 2 0

Severe 2 0

Ear and labyrinth disorders 6 9

Deafness 1 3

Mild 0 1

Moderate 1 1

Severe 0 1

Ear pain 1 1

Moderate 1 1

Tinnitus 5 6

Mild 4 5

Moderate 0 1

Severe 1 0

Eye disorders 0 1

Epiphora 0 1

Mild 0 1

Gastrointestinal disorders 33 31

Ageusia 1 1

Mild 1 0

Moderate 0 1

Chapped lips 1 1

Moderate 1 1

Constipation 15 14

Mild 4 9

Moderate 11 5

Diarrhoea 3 5

Mild 3 5

Dry mouth 15 16

Mild 2 5

Moderate 12 8

Severe 1 3
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Dysgeusia 7 3

Mild 2 0

Moderate 5 3

Dyspepsia 3 3

Mild 2 0

Moderate 1 3

Dysphagia 10 9

Mild 1 1

Moderate 6 5

Severe 3 3

Erythema 1 0

Moderate 1 0

Faeces discoloured 1 1

Moderate 1 1

Gastro-oesophageal reflux disease 2 1

Mild 0 1

Moderate 2 0

Gingival bleeding 0 1

Mild 0 1

Gingival pain 0 1

Mild 0 1

Glossodynia 2 0

Moderate 2 0

Lip pain 1 0

Mild 1 0

Lip swelling 0 1

Mild 0 1

Malaise 0 1

Moderate 0 1

Mouth haemorrhage 1 1

Moderate 1 0

Severe 0 1

Mouth ulceration 7 12

Mild 3 2

Moderate 4 9

Severe 0 1
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Nausea 12 20

Mild 4 2

Moderate 5 16

Severe 3 2

Non-infective sialoadenitis 0 1

Moderate 0 1

Odynophagia 2 0

Mild 2 0

Oral pain 6 9

Mild 2 1

Moderate 3 6

Severe 1 2

Oropharyngitis 2 0

Moderate 2 0

Pain 5 2

Mild 4 1

Moderate 0 1

Severe 1 0

Pain in jaw 2 0

Mild 1 0

Moderate 1 0

Paraesthesia oral 1 0

Mild 1 0

Regurgitation 0 1

Mild 0 1

Saliva altered 17 14

Mild 5 3

Moderate 12 10

Severe 0 1

Salivary duct inflammation 3 0

Mild 1 0

Moderate 1 0

Severe 1 0

Salivary hypersecretion 2 0

Mild 1 0

Moderate 1 0
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Stomatitis 19 16

Mild 4 4

Moderate 9 10

Severe 6 2

Taste disorder 10 12

Mild 3 5

Moderate 7 7

Thirst 0 1

Mild 0 1

Tongue coated 3 4

Mild 3 4

Vomiting 8 9

Mild 3 3

Moderate 3 3

Severe 2 3

General disorders and administration site conditions 19 20

Body temperature decreased 0 1

Mild 0 1

Fatigue 18 16

Mild 5 6

Moderate 10 10

Severe 3 0

Lethargy 2 0

Moderate 2 0

Pain 2 1

Mild 1 0

Moderate 1 0

Severe 0 1

Pyrexia 0 3

Mild 0 1

Moderate 0 1

Severe 0 1

Swelling 1 0

Severe 1 0
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Immune system disorders 0 1

Anaphylaxis 0 1

Life-threatening consequences 0 1

Infections and infestations 12 14

Candidainfection 1 0

Moderate 1 0

Ear infection (fungal) 1 0

Mild 1 0

Herpes virus infection 1 0

Moderate 1 0

Infection 5 4

Mild 1 0

Moderate 3 3

Severe 1 0

Life-threatening consequences 0 1

Oral candidiasis 8 10

Mild 2 4

Moderate 6 6

Oral herpes 1 0

Moderate 1 0

Pharyngitis 0 1

Moderate 0 1

Pneumonia 0 1

Severe 0 1

Septic shock 0 1

Life-threatening consequences 0 1

Stoma site infection 0 1

Moderate 0 1

Upper respiratory tract infection 1 0

Moderate 1 0

Urinary tract infection 1 1

Moderate 1 1

Injury, poisoning and procedural complications 12 11

Erythema 2 2

Mild 2 1

Moderate 0 1
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Neck pain 0 1

Moderate 0 1

Radiation skin injury 7 3

Mild 4 2

Moderate 3 1

Rash 1 1

Mild 1 0

Moderate 0 1

Skin reaction 3 4

Mild 1 2

Moderate 2 2

Investigations 7 6

Alanine aminotransferase levels increased 1 3

Mild 1 1

Moderate 0 1

Missing severity 0 1

Blood creatinine levels increased 0 2

Mild 0 2

Lymphocyte count decreased 3 4

Mild 0 2

Moderate 1 0

Severe 2 2

Neutrophil count decreased 2 1

Moderate 2 1

Platelet count decreased 1 0

Mild 1 0

Weight decreased 4 3

Mild 1 2

Moderate 1 0

Severe 2 1

White blood cell count decreased 2 1

Mild 1 0

Moderate 1 1
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Metabolism and nutrition disorders 15 13

Decreased appetite 8 12

Mild 1 2

Moderate 3 5

Severe 4 5

Dehydration 4 2

Mild 1 1

Moderate 1 1

Severe 2 0

Gastrointestinal tube insertion 1 1

Moderate 1 1

Hypoalbuminaemia 3 1

Mild 2 1

Moderate 1 0

Hypokalaemia 1 1

Mild 1 0

Severe 0 1

Hyponatraemia 0 1

Life-threatening consequences 0 1

Hypophosphataemia 2 1

Mild 1 0

Moderate 1 0

Severe 0 1

Musculoskeletal and connective tissue disorders 2 1

Muscle spasms 1 0

Moderate 1 0

Pain in jaw 0 1

Mild 0 1

Trismus 1 0

Moderate 1 0

Nervous system disorders 4 3

Dizziness 1 1

Mild 0 1

Severe 1 0
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Headache 2 1

Mild 1 0

Moderate 0 1

Severe 1 0

Neuropathy peripheral 1 0

Moderate 1 0

Presyncope 1 0

Severe 1 0

Syncope 1 2

Mild 0 2

Moderate 1 0

Tremor 0 1

Mild 0 1

Psychiatric disorders 7 2

Anxiety 1 1

Mild 1 0

Moderate 0 1

Depressed mood 4 1

Mild 3 1

Moderate 1 0

Depression 1 0

Moderate 1 0

Insomnia 1 0

Mild 1 0

Renal and urinary disorders 0 2

Acute kidney injury 0 1

Severe 0 1

Urinary retention 0 1

Moderate 0 1

Respiratory, thoracic and mediastinal disorders 18 16

Cough 2 1

Mild 1 1

Moderate 1 0

Dysphonia 8 3

Mild 7 3

Moderate 1 0
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Dyspnoea 1 0

Severe 1 0

Epistaxis 0 1

Mild 0 1

Haemoptysis 1 0

Moderate 1 0

Hiccups 1 0

Mild 1 0

Laryngitis 0 1

Mild 0 1

Oropharyngeal pain 9 9

Mild 3 3

Moderate 6 5

Severe 0 1

Pharyngeal inflammation 4 1

Mild 1 0

Moderate 3 1

Pharyngitis 1 0

Moderate 1 0

Pneumonia 0 1

Life-threatening consequences 0 1

Productive cough 0 1

Mild 0 1

Stridor 1 0

Life-threatening consequences 1 0

Skin and subcutaneous tissue disorders 6 9

Alopecia 1 2

Mild 1 2

Dry skin 2 3

Moderate 2 3

Lymphoedema 0 1

Mild 0 1

Pain 1 1

Mild 1 1

Pruritus 3 1

Mild 1 0

Moderate 2 1
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TABLE 73 All AEs by type: worst severity reported ( continued)

AE

Treatment arm ( n)

LLLT Sham

Rash 1 4

Mild 1 2

Moderate 0 2

Surgical and medical procedures 3 1

Fistula repair 1 0

Severe 1 0

Neck dissection 2 0

Severe 2 0

Tonsillectomy 0 1

Severe 0 1

Vascular disorders 3 3

Deep-vein thrombosis 1 1

Moderate 0 1

Severe 1 0

Hot flush 2 0

Mild 2 0

Hypertension 0 1

Mild 0 1

Pulmonary embolism 0 1

Severe 0 1

System organ class not specified 1 0

Elective admission for pharyngoscopy and biopsies 1 0

Mild 1 0

Some patients experienced more than one AE. One AE reported by a participant
had missing information on severity (nausea), we substituted it with the next
highest severity reported by the same participant for that preferred term.
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TABLE 74 Non-SAEs by type: worst severity reported (possible, probable,
and definite causality)

Non-SAEs

Treatment arm ( n)

LLLT Sham

Number of participants with an AE 10 9

Ear and labyrinth disorders 0 2

Deafness 0 1

Severe 0 1

Tinnitus 0 1

Mild 0 1

Gastrointestinal disorders 9 9

Constipation 2 3

Mild 1 3

Moderate 1 0

Dry mouth 3 3

Mild 1 0

Moderate 2 2

Severe 0 1

Dyspepsia 0 2

Moderate 0 2

Dysphagia 0 1

Moderate 0 1

Erythema 1 0

Moderate 1 0

Mouth ulceration 0 2

Mild 0 1

Moderate 0 0

Severe 0 1

Nausea 0 2

Moderate 0 2

Odynophagia 1 0

Mild 1 0

Oral pain 1 1

Mild 1 0

Moderate 0 1

Oropharyngitis 1 0

Moderate 1 0

Pain 2 1

Mild 2 0

Moderate 0 1
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TABLE 74 Non-SAEs by type: worst severity reported (possible, probable,
and definite causality) (continued)

Non-SAEs

Treatment arm ( n)

LLLT Sham

Paraesthesia oral 1 0

Mild 1 0

Saliva altered 1 1

Moderate 1 0

Severe 0 1

Salivary hypersecretion 1 0

Moderate 1 0

Stomatitis 2 1

Mild 1 0

Moderate 1 0

Severe 0 1

Taste disorder 0 1

Moderate 0 1

Tongue coated 1 0

Mild 1 0

General disorders and administration site conditions 2 2

Fatigue 2 2

Moderate 2 2

Pain 1 0

Moderate 1 0

Infections and infestations 3 4

Infection 0 1

Moderate 0 1

Oral candidiasis 3 2

Mild 0 2

Moderate 3 0

Pharyngitis 0 1

Moderate 0 1

Injury, poisoning and procedural complications 0 2

Neck pain 0 1

Moderate 0 1

Rash 0 1

Moderate 0 1

Musculoskeletal and connective tissue disorders 0 1

Pain in jaw 0 1

Mild 0 1
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TABLE 74 Non-SAEs by type: worst severity reported (possible, probable,
and definite causality) (continued)

Non-SAEs

Treatment arm ( n)

LLLT Sham

Psychiatric disorders 1 1

Anxiety 0 1

Moderate 0 1

Insomnia 1 0

Mild 1 0

Respiratory, thoracic and mediastinal disorders 2 2

Dysphonia 0 1

Mild 0 1

Haemoptysis 1 0

Moderate 1 0

Oropharyngeal pain 1 1

Mild 0 1

Moderate 1 0

Skin and subcutaneous tissue disorders 0 2

Rash 0 2

Mild 0 1

Moderate 0 1

Some patients experienced more than one AE.
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TABLE 75 Reported SAEs (all were assessed as being unrelated to LLLT)

SAE ID Description Severity
Treatment
arm

SAE0001 Vomiting Moderate LLLT

SAE0002 Nausea, dizziness, fatigue, breathlessness, episode of
pre-syncope, anorexia

Severe LLLT

SAE0003 Severe mucositis/odynophagia Severe LLLT

SAE0004 General feeling unwell (suspected cisplatin reaction) nausea
and dysphagia, oral mucositis, vomiting, lower respiratory
tract infection

Severe LLLT

SAE0005 Septic shock: possibly due to Hickman line infection Life-threatening Sham

SAE0006 Nausea and vomiting, dehydration, pain and oral mucositis Severe LLLT

SAE0007 Deep-vein thrombosis (right leg) Severe LLLT

SAE0008 Hyponatraemia Life-threatening Sham

SAE0009 Hyponatraemia Life-threatening Sham

SAE0010 Urinary retention Moderate Sham

SAE0011 Left neck swelling Severe LLLT

SAE0012 Vasovagal episodes (two: second due to dehydration) Moderate LLLT

SAE0013 Sepsis of unknown origin Life-threatening Sham

SAE0014 Pulmonary embolism Severe Sham

SAE0015 Tonsillectomy (bilateral) Severe Sham

SAE0016 Anorexia, nausea Severe Sham

SAE0017 Dehydration secondary to nausea and vomiting Moderate Sham

SAE0018 Closure and excision of otocutaneous fistula Severe LLLT

SAE0019 Surgical and medical procedures: contralateral neck dissection Severe LLLT

SAE0020 Neutropenic sepsis Severe LLLT

SAE0021 Hospitalisation due to weight loss and need for nasogastric
placement

Moderate LLLT

SAE0022 Hospital-acquired pneumonia Severe Sham

SAE0023 Elective admission for pharyngoscopy and biopsies:
no confirmed residual malignancy

Mild LLLT

SAE0024 Stridor with increasing respiratory effort Life-threatening LLLT

SAE0025 Pain and vomiting Severe LLLT

SAE0026 Surgical and medical procedures: neck dissection Severe LLLT

SAE0027 Hospitalisation due to bleeding Severe Sham

SAE0028 Total glossolaryngectomy with neck dissection (bilateral) Severe LLLT
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Appendix 3 Health economics
supplementary information

TABLE 76 Hospital costs

Item Unit Cost (£) Reference Code/page Notes

A&E visit Per visit 142 NHS Reference Costs
2017/1898

Code T01NA –
T04NA

Weighted average of all
A&E visits (non-stay)

Outpatient
appointment

Per visit 136 Unit Costs of Health
and Social Care 201952

Page 82 Weighted average of all
hospital outpatients
attendances

Hospital
overnight stay
(non-A&E
admission)

Per night 346 NHS Reference Costs
2017/1898

Code AA35 A –
AA35F (Elective:
excess bed-days)

Elective: Excess bed-days
(EL_XS)

Head and neck
ward

Per visit 166 NHS Reference Costs
2017/1898

Service Code 370 Average of consultant-led
and non-consultant-led
medical oncology
outpatient attendances

Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

TABLE 77 Primary care costs (practice)

Item Unit Cost (£) Reference Page Notes

GP practice
consultation

Per
appointment
(9.22 minutes)

40 Unit Costs of Health
and Social Care 201952

Including direct care
staff costs (with
qualification costs)

120 –

Nurse practice
consultation

Per
appointment
(15.5 minutes)

11 Unit Costs of Health
and Social Care 201952

used for hourly rate
(with qualifications).
Unit Costs of Health
and Social Care 201599

used for average
direct patient contact

118 (2020);
176 (2015)

–

Consultant
practice
consultation

Per
appointment
(9.22 minutes)

40 Unit Costs of Health
and Social Care 201952

Including direct care
staff costs (with
qualification costs)

120 Assumed same as GP
practice consultation

Surgeon practice
consultation

Per
appointment
(9.22 minutes)

40 Unit Costs of Health
and Social Care 201952

Including direct care
staff costs (with
qualification costs)

120 Assumed same as GP
practice consultation

continued
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TABLE 77 Primary care costs (practice) (continued)

Item Unit Cost (£) Reference Page Notes

Carpal tunnel
syndrome
steroid injection

Per
appointment

213 Chesterton et al.100 Appendices
page 5

–

SLT appointment
at general
practice surgery

Per
appointment
(1 hour)

35 Unit Costs of Health
and Social Care
2019101

153 Based on a band 5 scientific
and professional salary cost
per working hour

Dietitian
practice
consultation

Per
appointment
(1 hour)

35 Unit Costs of Health
and Social Care
2019101

153 Based on a band 5 scientific
and professional salary cost
per working hour

Phlebotomist Per
appointment

3 Unit Costs of Health
and Social Care
2017102

18 –

GP, general practitioner.
Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

TABLE 78 Primary care costs (home)

Item Unit Cost (£) Reference Code page Notes

GP home
consultation

Per
appointment
(23.4 minutes)

100 Unit Costs of Health
and Social Care
2017102 for GP visit
time, unit cost and
reimbursement of
travel costs. Unit
Costs of Health and
Social Care 201599 for
average travel time
and reimbursement
of travel costs

164 (2017);
176 (2015)

–

GP home visit
travel time

Per visit
(6 miles)

4 Unit Costs of Health
and Social Care 201599

176 –

Nurse home
consultation

Per visit
(25 minutes)

19 Unit Costs of Health
and Social Care 2017102

used for hourly rate
(with qualifications).
Unit Costs of Health
and Social Care 2013103

used for average direct
patient contact and
time for specialist
nurse home visit

160 (2017);
189 (2013)

–

Nurse home visit
travel time

Per visit
(6 miles)

4 Unit Costs of Health
and Social Care 201599

Assumed same travel
costs as for GP visits.
Travel costs are
reimbursed at 56p
per mile as per
assuming a 30mph
speed limit, 6 miles
will be travelled in
12 minutes totalling
£3.36 per visit on
average

176 –
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TABLE 78 Primary care costs (home) (continued)

Item Unit Cost (£) Reference Code page Notes

Dietitian home
consultation

Per
appointment
(1 hour)

35 Unit Costs of Health
and Social Care
2018101

153 Assumed same as speech
therapist (salaries seem
comparable)

Dietitian home
visit travel time

Per visit
(6 miles)

4 Unit Costs of Health
and Social Care
2015.99 Assumed
same travel costs as
for GP visits

176 –

Removal of
percutaneous
endoscopic
gastrostomy
tube

1 hour
(estimate)

44 Unit Costs of Health
and Social Care
2017102 used for
hourly rate (with
qualifications), £42.00
per hour costs

Assumed that this was
carried out by nurse

Removal of
percutaneous
endoscopic
gastrostomy
tube travel time

Per visit
(6 miles)

4 Unit Costs of Health
and Social Care
2015.99 Assumed
same travel costs as
for GP visits

176 –

SLT home
consultation

Per
appointment
(1 hour)

38 Unit Costs of Health
and Social Care
2014104

181 –

SLT home visit
travel time

6 miles 4 Unit Costs of Health
and Social Care 201599

Assumed same travel
costs as for GP visits

176 –

GP, general practitioner.
Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

TABLE 79 Primary care costs (telephone consultation)

Item Unit Cost (£) Reference Code page Notes

GP telephone
consultation

Per call
(4 minutes)

15 Unit Costs of Health
and Social Care
2017102

164 –

Nurse telephone
consultation

Per call
(6.56 minutes)

8 Unit Costs of Health
and Social Care
2017.102 Cost per
intervention
(including other costs)

164 –

Diet nurse
telephone
consultation

Per call
(6.56 minutes)

8 Unit Costs of Health
and Social Care
2017.102 Cost per
intervention
(including other costs)

164 Assumed same as nurse
(salaries comparable)

Dietitian
telephone
consultation

Per call
(6.56 minutes)

8 Unit Costs of Health
and Social Care
2017.102 Cost per
intervention
(including other costs)

164 Assumed same as nurse
(salaries comparable)

GP, general practitioner.
Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

DOI: 10.3310/UWNB3375 Health Technology Assessment 2022 Vol. 26 No. 46

Copyright © 2022 Nugent et al. This work was produced by Nugent et al. under the terms of a commissioning contract issued by the Secretary of State for Health and
Social Care. This is an Open Access publication distributed under the terms of the Creative Commons Attribution CC BY 4.0 licence, which permits unrestricted use,
distribution, reproduction and adaption in any medium and for any purpose provided that it is properly attributed. See: https://creativecommons.org/licenses/by/4.0/.
For attribution the title, original author(s), the publication source – NIHR Journals Library, and the DOI of the publication must be cited.

165



TABLE 80 Primary care costs (out of hours)

Item Unit Cost (£) Reference Code page Notes

GP out-of-hours
consultation

Per consultation 114 Unit Costs of Health
and Social Care 2018101

18 –

Nurse out-of-hours
consultation

Per consultation 69 Unit Costs of Health
and Social Care 2018101

18 –

Hospital doctor
out-of-hours
consultation

Per consultation 114 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
GP consultation

Registrar out-of-hours
consultation

Per consultation 114 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
GP consultation

Hygienist out-of-hours
consultation

Per consultation 69 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
nurse consultation

Dentist out-of-hours
consultation

Per consultation 114 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
GP consultation

Dietitian out-of-hours
consultation

Per consultation 69 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
nurse consultation

SLT out-of-hours
consultation

Per consultation 69 Unit Costs of Health
and Social Care 2018101

18 Assumed same as out-of-hours
nurse consultation

GP, general practitioner.
Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

TABLE 81 Summary of Hospitalisation questionnaire completeness

Time point

Treatment arm ( n)

LLLT (N = 40) Sham (N = 40)

Missing Complete Missing Complete

2 weeks 0 40 1 39

3 weeks 0 40 1 39

4 weeks 0 40 0 40

5 weeks 0 40 0 40

6 weeks 0 40 0 40

TABLE 82 Summary of Health Service Use questionnaire completeness

Time point

Treatment arm ( n/N)

LLLT Sham

Did not attend visit Missing Complete Did not attend visit Missing Complete

4 months 3/39 4/39 32/39 3/38 1/38 35/38

14 months 1/11 0/11 10/11 0/16 1/16 15/16

APPENDIX 3

NIHR Journals Library www.journalslibrary.nihr.ac.uk

166



TABLE 83 Summary of Time and Travel questionnaire completeness

Time point

Treatment arm ( n)

LLLT (N = 11) Sham (N = 16)

Did not attend visit Missing Complete Did not attend visit Missing Complete

14 months 1 0 10 0 1 15

TABLE 84 Summary of concurrent medications data completeness

Time point

Treatment arm ( n)

LLLT (N = 39) Sham (N = 38)

Missing Complete Missing Complete

4 months 13 26 10 28

TABLE 85 Summary of EQ-5D-5L completeness

Time point

Treatment arm ( n/N)

LLLT Sham

Did not
attend visit Missing Partial Complete

Did not
attend visit Missing Partial Complete

Baseline 0/44 1/44 1/44 42/44 0/43 0/43 1/43 42/43

6 weeks 3/40 1/40 0/40 36/40 4/38 0/38 0/38 34/38

4 months 3/39 2/39 1/39 33/39 3/38 0/38 0/38 35/38

14 months 1/22 0/11 0/11 10/11 0/16 0/16 0/16 16/16

TABLE 86 Summary of EQ-5D-VAS completeness

Time point

Treatment arm ( n/N)

LLLT Sham

Did not attend visit Missing Complete Did not attend visit Missing Complete

Baseline 0/44 4/44 40/44 0/44 3/43 40/43

6 weeks 3/40 3/40 3/40 4/38 0/38 34/38

4 months 3/39 3/39 33/39 3/38 2/38 33/38

14 months 1/11 1/11 9/11 0/16 1/16 15/16
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TABLE 87 Equivalent annual cost

Year
Discount factor
at 3.5%a

Equivalent annual
cost (£) of £6420 b

1 0.9662 6644.70

2 0.9335 3379.49

3 0.9019 2291.52

4 0.8714 1747.85

5 0.8420 1421.91

a Discount factor (Dn) = 1(1 + r)n where r = discounting rate (e.g. 3.5%).
b Equivalent annual cost (An) = r/(1 – Dn).

TABLE 88 Intervention staff costs

Item Unit Cost (£) Reference Code/page Notes

Administrator:
band 3 midpoint

30 minutes 5.41 NHS Employers AFC
Pay Scales49

– Hourly rate = £10.84

Radiographer:
band 6 midpoint

1 hour 50.26 Unit Costs of Health and
Social Care 2018101

– –

Where appropriate, unit prices have been inflated to 2019 prices using the Bank of England inflator.

TABLE 89 Total LLLT cost per session (sensitivity analysis)

Resource use (capital) Cost (£)

Opportunity cost of the capital (1421.91 × 5) 7109.55

Annual cost of the laser 1421.91

Cost of laser per week (assume 52 weeks) 27.34

Cost of laser per session (assume 30 sessions per week) 0.91

Annual maintenance costs 400

Maintenance costs per week (assume 52 weeks) 7.69

Maintenance costs per session (assume 30 sessions per week) 0.26

Annual training costs 1200

Training costs per week (assume 52 weeks) 23.08

Training costs per session (assume 30 sessions per week) 0.77

Administrator staff costs (assume band 3 midpoint, 30 minutes) 5.41

Radiographera (assume band 6 midpoint, 60 minutes) 50.26

Total cost per session (laser cost+ maintenance costs+ training costs + staff costs) 57.61

Total cost per patient per week (total cost per session × 3) 172.83

Total intervention cost per patient (total cost per patient per week × 6) 1036.98

a Clinical staff costs include overheads with an allocation for treatment space or sharing facilities.
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TABLE 90 Consultations with health-care professionals from charity support organisations

Time point

Treatment arm ( n/N)

LLLT Sham

Yes No Missing Yes No Missing

4 months 0/36 35/36 1/36 4/35 31/35 0/35

14 months 0/10 10/10 0/10 0/16 16/16 0/16

TABLE 91 Incidents of private health care and/or personal care use

Time point

Treatment arm ( n/N)

LLLT Sham

Yes No Missing Yes No Missing

4 months 1/36 34/36 1/36 0/35 35/35 0/35

14 months 0/10 9/10 1/10 3/16 12/16 1/16

TABLE 92 Number of work days missed because of health problems

Days lost from work

Time point

4 months 14 months

LLLT arm (N = 30) Sham arm (N = 30) LLLT arm (N = 8) Sharm arm (N = 13)

Mean 3.1 3.0 2.6 2.5

IQR 2.0–3.9 2.2–3.8 1.0–4.3 1.4–3.5

TABLE 93 Time and travel information (hospital admissions) (N = 16)

Time and travel information Values

Distance travelled to hospital (one way) (miles), mean (95% CI) 18 (3 to 35)

Time taken (one way) (minutes), mean (95% CI) 37 (10 to 60)

Parking costs (per hospital admission) (GBP), mean (95% CI) 3 (0 to 7)

Accompanied by relative/carer, n (%) 11 (69)

GBP, Great British pounds.
Table contains information from both the LLLT and the sham arms. 95% CIs in parentheses
where appropriate. Information is presented for the 16 trial participants who stated that
they had been admitted to hospital in the past 14 months and travelled there themselves.
All of these 16 trial participants travelled by car. One trial participant was transported to
hospital by ambulance and, therefore, did not report any time or travel costs.
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TABLE 94 Time and travel information (hospital outpatient appointments) ( N = 22)

Time and travel information Values

Distance travelled to hospital (one way) (miles), mean (95% CI) 16 (3 to 50)

Time taken (one way) (minutes), mean (95% CI) 36 (15 to 60)

Parking costs (per hospital admission) (GBP), mean (95% CI) 3 (0 to 6)

Accompanied by relative/carer, n (%) 4 (36)

GBP, Great British pounds.
Table contains information from both the LLLT and the Sham arms. 95% CIs in parentheses
where appropriate. Information is presented for the 22 trial participants who stated that they
had been to hospital for an outpatient appointment in the past 14 months. All of these trial
participants travelled by car.

TABLE 95 Time and travel information (GP or practice nurse consultations) (N = 17)

Time and travel information Values

Distance travelled to hospital (one way) (miles), mean (95% CI) 8 (0 to 50)

Time taken (one way) (minutes), mean (95% CI) 20 (5 to 60)

Parking costs (per GP or practice nurse visit) (GBP), mean (95% CI) 1 (0 to 3)

Accompanied by relative/carer, n (%) 5 (29)

GBP, Great British pounds.
Table contains information from both the LLLT and Sham arms. 95% CIs in parentheses
where appropriate. Information is presented for the 17 trial participants who stated that they
had a GP or practice nurse consultation in the past 14 months. Of these 17 trial participants,
15 travelled by car and 2 reported travelling using ‘other ’ means.
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TABLE 96 The EQ-5D-5L responses by treatment arm at baseline

Domain

Treatment arm ( n)

LLLT (N = 44) Sham (N = 43)

Not
included Missing No Slight Moderate Severe

Unable
to do

Not
included Missing No Slight Moderate Severe

Unable
to do

Mobility 0 1 33 4 5 1 0 0 0 34 5 3 1 0

Self-care 0 1 38 3 1 1 0 0 0 37 4 2 0 0

Usual activities 0 1 24 9 5 2 3 0 0 23 8 10 1 1

Pain and discomfort 0 1 7 23 12 1 0 0 0 18 14 8 2 1

Anxiety and depression 0 2 20 13 8 1 0 0 1 20 17 5 0 0

‘Not included’ refers to those who did not attend the visit or were not included in the mITT analyses because of missing data on the primary outcome measure (OMWQ) at 6 weeks.
‘Missing’ refers to other missing data.

TABLE 97 The EQ-5D-5L responses by treatment arm at 6 weeks

Domain

Treatment arm ( n)

LLLT (N = 40) Sham (N = 38)

Not
included Missing No Slight Moderate Severe

Unable
to do

Not
included Missing No Slight Moderate Severe

Unable
to do

Mobility 3 1 23 8 4 1 0 4 0 26 6 2 0 0

Self-care 3 1 28 4 3 1 0 4 0 31 3 0 0 0

Usual activities 3 1 7 9 7 6 7 4 0 12 11 4 1 6

Pain and discomfort 3 1 2 9 16 8 1 4 0 2 10 16 4 2

Anxiety and depression 3 1 15 12 9 0 0 4 0 16 15 3 0 0

‘Not included’ refers to those who did not attend the visit or were not included in the mITT analyses because of missing data on the primary outcome measure (OMWQ) at 6 weeks.
‘Missing’ refers to other missing data.
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TABLE 98 The EQ-5D-5L responses by treatment arm at 4 months

Domain

Treatment arm ( n)

LLLT (N = 39) Sham (N = 38)

Not
included Missing No Slight Moderate Severe

Unable
to do

Not
included Missing No Slight Moderate Severe

Unable
to do

Mobility 3 2 20 7 5 2 0 3 0 25 5 3 2 0

Self-care 3 2 28 4 1 1 0 3 0 32 2 1 0 0

Usual activities 3 2 12 13 7 2 0 3 0 18 6 5 3 3

Pain and discomfort 3 2 8 15 10 1 0 3 0 12 15 7 1 0

Anxiety and depression 3 3 19 10 3 1 0 3 0 20 7 8 0 0

‘Not included’ refers to those who did not attend the visit or were not included in the mITT analyses because of missing data on the primary outcome measure (OMWQ) at 6 weeks.
‘Missing’ refers to other missing data.

TABLE 99 The EQ-5D-5L responses by treatment arm at 14 months

Domain

Treatment arm ( n)

LLLT (N = 11) Sham (N = 16)

Not
included Missing No Slight Moderate Severe

Unable
to do

Not
included Missing No Slight Moderate Severe

Unable
to do

Mobility 1 0 8 1 1 0 0 0 0 12 4 0 0 0

Self-care 1 0 8 2 0 0 0 0 0 16 0 0 0 0

Usual activities 1 0 5 4 1 0 0 0 0 13 2 1 0 0

Pain and discomfort 1 0 4 6 0 0 0 0 0 8 7 1 0 0

Anxiety and depression 1 0 6 4 0 0 0 0 0 11 4 1 0 0

‘Not included’ refers to those who did not attend the visit or were not included in the mITT analyses because of missing data on the primary outcome measure (OMWQ) at 6 weeks.
‘Missing’ refers to other missing data.
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