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Background: Lung cancer is increasingly a disease of the elderly and frail population with a median age of 
70 years at diagnosis. Therefore, consideration of the impact of interventions on health-related quality of life 
(HRQOL) and not only absolute survival is especially important. For non-small cell lung cancer (NSCLC), 
video-assisted thoracoscopic surgery (VATS) has been gaining popularity over the last few decades, replacing 
traditional open lobectomies. For high-risk patients who are not deemed suitable for surgery, stereotactic 
ablative body radiotherapy (SABR) provides a potentially curative alternative. However, little is known about 
how VATS and SABR affect HRQOL measured using patient reported outcome measures (PROMs). The 
LiLAC study (Life after Lung Cancer) aims to explore HRQOL following intervention with VATS or SABR 
using validated PROMs and to pilot the use of an online questionnaire system (QTool) in this setting. We 
hope the results will aid both patients and clinicians in decision making and improve the management of 
post-intervention problems.
Methods: In total, 300 patients (150 VATS and 150 SABR) patients will be recruited over the study period. 
Patients will be approached prior to intervention and asked to complete baseline HRQOL questionnaires. 
They will be given access to the QTool online system and then in the 12 months following intervention will 
be asked to complete questionnaires (paper or online) at 4-time points. Answers will available for patients 
and clinicians to view throughout the study period. Clinical information (age, gender, co-morbidity, current 
medications and smoking status along with treatment-specific information) will also be collected. Primary 
outcome will be to detect changes of PROs (HRQOL and patient satisfaction) after VATS lung resections or 
SABR in early stage lung cancer patients. Secondary outcomes include correlation of patient’s clinical data 
with HRQOL results to identify predictors of poor outcomes and exploration of patient and clinician views 
on the usefulness of QOL measurements.
Discussion: (I) This first study will primarily compare multiple patients reported outcomes for 12 months 
after VATS lobectomy and SABR in early stages NSCLC patients. We will explore the acceptability of an  
online assessment of the HRQOL in NSCLC patients. (II) The study is also focused on the patients’ opinion 
during the shared decision-making process, which has rarely been investigated in surgical lung cancer 
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Introduction

Lung cancer is increasingly a disease of less fit patients with 
a median age of 70 years at diagnosis, with 1/3 aged 75 years 
or older (1). The diagnosis of stage I non-small cell lung 
cancer (NSCLC) is usually made in the absence of tumour-
related symptoms. Poorer baseline performance status and 
health-related quality of life (HRQOL) are in the most 
part caused by comorbidities such as chronic obstructive 
pulmonary disease (COPD) (2). As a consequence, 
preservation of baseline HRQOL can be regarded as an 
optimal result of treatment for NSCLC. Furthermore, lung 
cancer has the highest mortality of all cancers in the UK, 
and accounts for the largest single cause of premature death 
in Leeds (3). The latest analysis of lung cancer incidence 
rates reports significant variation across the UK, with the 
highest rates in the north of England (4).

Currently there is insufficient data to identify clear-
cut criteria for defining high-risk patients and help the 
clinicians and patients to make a decision about the best 
treatment for early stages of NSCLC. Furthermore, this 
data does not include patient reported outcome measures 
(PROMs) and does not account for the individual patients’ 
preferences. There is a clear need for supporting decision-
making process using PROMs as a key part of information 
provision to patients.

PROMs are standardised and validated instruments to 
measure patients’ perceptions of their health status and 
their HRQOL (5).

The FDA definition of patient reported outcomes (PRO) 

is “any report of the status of a patient’s health condition 
that comes directly from the patient, without interpretation 
of the patient’s response by a clinician or anyone else”. 
PROMs can include standardised and validated instruments 
to measure patients’ perceptions of their health status (6). 
PROMs can be used to assess patients’ HRQOL. HRQOL 
is considered to be a multidimensional functional effect of 
a medical condition and/or its consequent therapy upon a 
patient (7).

An existing NHS PROMs programme covers four 
common elective surgical procedures since 2009 (8). Despite 
evidence of correlations between PROMs and survival 
[including previous research from our group (9)], collection 
of this data after NSCLC surgery is still not routine.

Compared to the standard open lobectomy procedure, 
video-assisted thoracoscopic surgery (VATS) is a minimally 
invasive procedure with lower complication rates and shorter 
hospital stay compared to the traditional approach (10,11). 
The benefits of VATS are particularly evident in high-risk 
patients (12). VATS has gained increasing popularity over the 
last few decades to diagnose and treat lung cancer. In higher 
risk patients, a more limited anatomical sub-lobar resection 
or wedge excision may be performed (13,14). Although it has 
been said that the period of recovery post operation is shorter 
after undergoing a VATS, little is known about how VATS 
patients fare in terms of their QOL compared to patients 
who have undergone traditional open resections (15-17). 
As such, more studies need to be undertaken to explore the 
post-operative impact of VATS and open lung resections on 
patients’ daily lives.

patients. (III) This is not a randomised trial. As a consequence, inherent cohort selection bias and unknown 
or unaccounted confounders correlated with the outcome of interest may influence the results of the 
comparison between the treatment groups. (IV) LILAC is not looking at a direct comparison, but to depict 
the trajectory of recovery post-treatments and preservation or improvement of the HRQOL. This study has 
received ethical approval from NRES Yorkshire and the Humber- Leeds East Research Ethics Committee 
(REC Ref: 16/YH/0407). Results of this study will be shared with participating hospitals and made available 
to the academic community through submission for publication in international peer-reviewed journals and 
presentation at relevant national and international conferences.
Trial registration: ClinicalTrials.gov Identifier: NCT02882750.
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Patients with potentially curable NSCLC, who may be 
at high operative risk due to co-morbidity, have a potential 
for achieving disease control and survival comparable to 
surgery with the stereotactic ablative body radiotherapy 
(SABR) (18-20). This approach has been developed thanks 
to major advances in technology, allowing much higher 
doses safely and accurately delivered over a significantly 
shorter treatment time and lower toxicity. SABR is an 
outpatient treatment with 3–8 treatments given according 
to tumour location using nationally agreed guidelines (21).

Only few long-term follow-up data are available for this 
treatment in terms of PROMs (22): however, there is no 
clinically meaningful decrease in HRQOL in patients with 
early-stage NSCLC during the first year after SABR (23).

The majority of UK patients want to be involved in 
decisions regarding their health status (24). Meaningful and 
sensitive patient-doctor communication around treatment 
options is a priority for NHS: the biggest predictor of 
legal complaint is not bad outcomes, but a combination of 
poor outcomes with bad communication (25). Data about 
the perceived involvement of the patient in the decision-
making process or presence of any residual decisional 
conflicts may help to identify groups of patients requiring 
decision support. In this case it may be useful to include 
decision aids as part of process of care. Data on PROMs 
after treatment may be utilized in specific decision aids 
either paper-based (leaflets in clinics) or computer/Internet-
based. Nevertheless, research findings indicate a poor rate 
of patient involvement during surgical consultations (26).

Further, patients who have been diagnosed with lung 
cancer may be unsure of which of these procedures to 
select. Factors to consider include: intraoperative and 
post-operative complications, length of hospital stay, post-
operative recovery period and residual lung function. 
Undertaking a study to explore the impact of different 
treatment options on post-operative HRQOL may help 
patients in their decision-making process and to ultimately 
cope better with post-operative complications. This study 
would also help health care professionals understand the 
impact of different treatments on their patients QOL and 
offer new post-operative rehabilitation interventions to 
improve patient care. How we can improve the HRQOL 
for patients with cancer both during and after treatment 
has been largely investigated (27,28). However, it remains 
unclear whether information about HRQOL, adverse events 
(AEs) and patient satisfaction after different treatments may 
affect patient choice after the diagnosis of cancer.

Aim

This study aims to describe the trajectory of lung cancer 
patients HRQOL, symptoms and functions following VATS 
or SABR treatment for stage I–II NSCLC and to determine 
the feasibility and patient acceptability of online self-
reporting of PROMs.

Specific objectives of the study include:
 To compare changes before and after treatment 

of PROs (HRQOL and patient satisfaction) after 
VATS lung resections or SABR in early stage lung 
cancer patients.

 To correlate clinical outcomes (complications and 
AEs) with quality of life in order to find objective 
predictors of major decline in PROs.

 To identify specific factors, which have influenced 
the personal choice between the treatments 
(decision self-efficacy scale).

 To establish recruitment and attrition rates and 
adherence to PROMs reporting during the study.

 To describe patient choice of electronic vs. paper 
questionnaires.

 To explore implementation issues through patient 
and staff interview.

Methods & analysis

The proposed research is a prospective, observational study 
in cohort of 300 consecutive patients undergoing treatments 
for early stage NSCLC in Leeds Teaching Hospital Trust. 
A prospective study involves a group of similar individuals 
(in this case, patients treated with surgery and radiotherapy) 
and following them up over time (longitudinal). This will 
establish how different factors affect a certain outcome (in 
this case, HRQOL) and how that outcome may change 
over time. Patients will be invited to self-report symptoms, 
functions and HRQOL using the online secure QTool 
software at home or clinic (Figure 1). Paper administration 
will be offered to patients without Internet access.

QTool is  a  web-based questionnaire collection 
system, developed and used as part of the NIHR funded 
development programme eRAPID (electronic patient 
self-Reporting of Adverse events: Patient Information 
and aDvice) (see Figure 2 for an overview) (29-31). This 
allows patients to self-report symptoms during and after 
treatment at home or clinic and has been integrated with 
patient pathway manager (PPM), Leeds and Yorkshire 
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Figure 1 Screen capture of the online QTool system for completing questionnaires.

Cancer Network’s electronic patient records (EPRs) system. 
Assessments are analysed and viewed by clinicians for use in 
clinic. All data is collected in protected databases and can be 
analysed for the purposes of audit or research. QTool and 
PPM will be used in this project as the platform to create 
and analyse the electronic PROM questionnaire.

Patient demographic and clinical information will 
be collected prospectively (age, gender, co-morbidity, 
current medications, smoking status and treatment-specific 
information).

This study will use several outcomes to depict the 
trajectory of two lung cancer treatments from the patient 
point of view by using the following measures.

Patient-reported outcomes measures

We wil l  assess  overal l  qual ity of  l i fe  and patient 
satisfaction using validated questionnaires [e.g., EORTC  
QLQ-C30 (32) with the LC-13 module (33) and Short-
Form Patient Satisfaction Questionnaire PSQ-18 (34)]. 
We also explore the self-confidence or belief in one’s 

ability to make decisions, including participate in shared 
decision making with a validated instrument [decision self-
efficacy scale (35-37)].

Clinical measures

We will  collect pre- and post-treatments cl inical 
information according the usual NHS care. In particular, 
we aim to collect:
 Baseline demographic and clinical information.
 Personal details and demographics including 

height, weight, and gender.
 Date of diagnosis.
 Pre-operative investigations results.
 Confirmation of eligibility.
 Confirmation of written informed consent.
 MDT decision: to be extracted by clinical letter on 

PPM.
 Internet access.
 Comorbidity, ECOG performance status, MRC 

dyspnoea score, Charlson co-morbidity index, 
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pulmonary function tests, cardio-pulmonary 
exercise test (CPEX) and/or shuttle walk test 
(ISWT), NSCLC clinical stage.

Treatment and post-treatment clinical information

Surgical group
Surgeon, details of previous thoracic operations, whether 
the outcome was curative, palliative or unresectable in the 
opinion of the surgeon at the time of operation, American 
Society of Anesthesiologists’ (ASA) classification of physical 
health status, type of operation, duration of hospital stay, 
operative and postoperative complications, readmissions, 
peak-flow, carbon monoxide diffusing capacity (DLCO) 
in Leeds patients only, details of any local or distant 
recurrence, any details of adjuvant treatment and its AEs.

Complications have been defined according to the 
standardized definitions proposed by The Society of 
Thoracic Surgeons and the European Society of Thoracic 
Surgeons general thoracic surgery databases task forces (13). 
Complications will be graded according to the thoracic 

morbidity and mortality classification system (38,39).

SABR group
Dose planned, dose delivered, dates of delivery, post-SABR 
complications, unexpected admissions, DLCO, details of 
any local or distant recurrence.

Toxicity will be evaluated using common terminology 
criteria for adverse events (CTCAE) version 4.0 (40). Data 
will be extracted from MOSAIQ (radiotherapy delivery 
system) or the EPR as necessary.

Patient and staff interviews
Semi-structured staff, patient and carer interviews will 
be conducted to explore experiences of taking part to 
this research project and any recommendations for 
improvement.

Patient population

Any patient with early stages of NSCLC (I–II) planned 
to have a VATS resection or a SABR treatment in Leeds 

Figure 2 QTool/QStore/EPR system. EPR, electronic patient record.
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Teaching Hospitals Trust who meet the inclusion and 
exclusion criteria are eligible (Table 1).

Informed consent

Participants will be recruited from Leeds Teaching 
Hospitals Trust.

Potential patients for this study will be identified by the 
clinical NSCLC teams during MDTs with the help of lung 
cancer clinical nurse specialists (CNS).

First approach and introduction to the study and 
consent: we felt that the best time to approach patients for 
the study is after the first outpatient clinic with surgeon or 
oncologist as at this stage there is a definite medical decision 
to proceed with active treatment and we can avoid the risk 
of approaching patients who subsequently don’t receive 
treatment.

After introduction from clinical staff, eligible patients 
will be approached by a member of the research team who 
will explain the study and provide the information sheet. 
Following information provision, patients will have as 
long as they need to consider participation (a minimum 
of 24 hours is advised) and will be given the opportunity 
to discuss the trial with their family and other healthcare 
professionals before they are asked whether they would be 
willing to participate.

If a patient would prefer more time to consider 
whether they wish to participate and will be given the 
opportunity to take the information home and discuss the 

study again with the researcher at their next visit (usually 
the booked pre-assessment for surgical patients and 
planning CT appointment for SABR patients). Patients 
have the opportunity to decline participation at this 
point, consent to participation at this point or to consider 
being involved and speak to the researcher at their next 
hospital visit.

If the patient is happy to participate (either at this first 
approach or a subsequent hospital visit) they will be asked 
to provide written informed consent. Patients who will 
prefer to fill the questionnaires electronically will receive 
training in using the QTool system. A member of the 
clinical trial team who received GCP training is permitted 
to take consent. A record of the consent process will be kept 
in patient’s notes. The patient will be free to withdraw from 
the study at any time without giving reasons.

Patient self-reported outcomes

Outcome measures will be collected prior to treatment, 
and at 6 weeks, 3, 6 & 12 months afterwards, administering 
standard questionnaires via a remote web-based system 
(QTool). Paper administration will be offered to patients 
without Internet access. All patients will have a clinical 
report form (CRF) which would be in two different versions 
(surgery/SABR). The schedule for the study and the data 
collection is presented on Figure 3.

Data collection and management

Planned PROMs follow-up would be completed remotely 
online or by posting questionnaires to patients with a pre-
paid addressed envelope. The questionnaires’ results will be 
provided to the clinician seeing the patient in the EPR. All 
clinicians will be trained in how to access to these results in 
EPR and how to interpret the scores.

Data management system
The electronic case report form (eCRF) system has been 
developed within the Patient Reported Outcomes Group 
(POG) at the Leeds Institute of Cancer and Pathology. The 
purpose of this software is to provide the research team with 
a means of accurately capturing clinical and anonymised 
patient related data for analysis in psychosocial oncology 
trials. All patient entry will be entered in the eDMS and 
linked in the electronic patients record to the QTool to 
match the questionnaires answers.

It will send out automatic reminders to patients to complete 

Table 1 Inclusion and exclusion criteria for the LiLAC study

Inclusion criteria

Age 18 years and over

Diagnosis of NSCLC either from histology or MDT/tumour 
board agreement on >95% likelihood of diagnosis based on 
radiological evidence or both

Decision for either surgery or SABR

Able to give informed consent

Able to understand the language of the questionnaire

Exclusion criteria

Advanced disease (III–IV stages)

Patient included in other HRQoL study, which may increase 
patient burden and bias the answer of the questionnaires

NSCLC, non-small cell lung cancer; SABR, stereotactic ablative 
body radiotherapy. 
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Figure 3 LiLAC study flow-chart.

questionnaires on-line on an individual scheduled basis.

Interim and final interviews
Interim (at 6 months) and end-of-study interviews with 
patients and staff will give in-depth understanding of pros 
and cons of the project. Participants will be purposively 
sampled: patients by treatment, age below and over 60, 
gender; staff by role and specialty (surgery, oncology, 
respiratory medicine, nursing, and consultants vs. trainees). 
An end of study questionnaire will be sent electronically 
or by mail to all the patient participants along with the 
last HRQOL survey (at 12 months). We aim to recruit 
5 patients and 5 healthcare providers for the interim 
interviews and 12 patients and 5 healthcare providers for 
the final interviews.

All the interviews will take place in private rooms within 
a clinical area at the hospital. These interviews will be audio 
recorded and will last for approximately 30 minutes.

Study outcomes

The following outcomes will be measured.

Primary outcomes
 HRQOL over time will be measured at baseline,  

6 weeks, 3, 6 and 12 months.
 Patient satisfaction will be measured at 6 weeks.
 Self-confidence or belief in one’s ability to make 

decisions, including participate in shared decision 
making in the baseline assessment.

Secondary outcomes
 Correlation between clinical outcomes with HRQOL 

in order to find objective predictors of major decline 
in PROMs.

 Establish recruitment and attrition rates and 
adherence to PROMs reporting during the study.

 Patient preference in the mode of questionnaire 
administration (paper vs. electronic).

Descriptive outcomes
 Use fu lne s s  o f  the  HRQOL in format ion  to 

physicians—interviews will be completed by doctors 
and health care providers at the end of the study.

 Patients’ attitudes and rating of usefulness of regular 
QOL measurement.

 Implementation issues around PROMs collection in 
standardize clinical practice.

Sample size

We determined the sample size of the surgical arm by 
using our historical cohort of 115 anatomic lung resections 
patients who completed the preoperative quality of life 
survey (operated in 2014). Their average baseline EORTC 
QLQ-C30 Global Health Scale value was 65 with a 
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standard deviation of 21.5. Therefore, in order to detect 
a minimum peri-operative difference of 6.5 points (10% 
from baseline), with a two-sided alfa level of 0.05 and a 
statistical power of 90%, a sample size of 115 patients 
in the surgical arm was estimated. A similar assumption 
is made for SABR patients where we do not have any 
available data.

For longitudinal studies involving regular PROMs, we 
typically see 70% consent rate and 30–35% attrition over  
3 months (41). Therefore, our expectations are to be able to 
recruit 150 VATS and 150 SABR patients over 12 months 
with 12 months of follow-up.

Proposed analysis

The feasibility of the recruitment strategy will be evaluated 
by summarising the screening, eligibility, and consent 
processes, including the number of participants involved 
at each stage. Where available, reasons for ineligibility 
and non-participation in the study will be summarised. 
Retention during follow-up, including the number of 
participants withdrawing from the study, the timing and 
reasons for withdrawal will be presented. Acceptability 
and potential conditions for improved acceptability will be 
explored as part of the patient and staff interviews.

The EORTC questionnaires scores over time will be 
summarised by treatment. Changes in score over time and 
differences between treatment arms will be explored using a 
multilevel repeated measures model.

Descriptive analysis of QOL, patient’s satisfaction and 
patient decision scale will be completed. The comparison 
between the two treatment arms will be performed using 
the Mann Whitney test for numeric variables and the Chi 
square test for categorical variables. A P value lower than 
0.05 will be accepted as statistically significant.

Correlation between PROMs data and clinical outcomes 
will be explored by linear regression analysis adjusting by 
type of treatment and baseline characteristics of patients.

The interviews will be audio recorded; transcribed and 
detailed notes will be made alongside each item to guide 
analysis. A thematic content analysis will be applied to the 
data and emergent themes will be coded (42). Feedback 
from these will be used to make improvements for future 
implementations.

Strengths and limitations

This is the first project where RROMs are the primary 

end-point after early stage Non-small cell cancer patients’ 
treatment. The study will use a lung cancer specific 
questionnaire to follow up the patients for the entire year 
after surgery or radiotherapy treatment.

The use of electronic platform is an innovative way of 
reporting symptoms especially in NSCLC patients. We 
already audited the internet access of our patients in Leeds, 
and 60% of them declared to have it, at home or by their 
relatives and friends.

However, this is not a randomised trial. Although other 
studies comparing SABR to surgery in a randomized way 
have closed early due to a poor recruitment rate (10,43), 
we acknowledge the different type of patient groups. The 
LiLAC study is not aiming to draw conclusions form direct 
comparisons, but more to look at the trajectory of recovery 
post-treatments and preservation or improvement of the 
HRQOL.

Ethics & dissemination

This study has been approved by the NRES Yorkshire and 
the Humber-Leeds East Research Ethics Committee (REC 
Ref: 16/YH/0407). All substantial amendments will be 
submitted to the ethics committee for their approval prior 
to implementation.

Safety reporting

There will be no risks associated with participation in 
any aspect of the described study. However, in general, it 
is possible that some of the interview questions, and/or 
symptom and PROMs questions may cover sensitive issues 
or could uncover difficult emotions for patients. We will 
reiterate that participants can withdraw from the study at 
any time. We have an established procedure for dealing 
with patients who are distressed. If distress is detected, the 
researcher will inform a relevant member of the clinical 
team who are directly involved with their care, having 
obtained permission from the patient first.

Trial monitoring and oversight

To ensure arrangements and systems are in place for the 
management and monitoring of the study, we have set up 
several, regular meetings to aid and review the research.

The research team meet once a week to discuss and 
monitor all trials that the group are involved in and this 
study is covered in that meeting. The LILAC research 
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team also hold regular weekly/monthly (as appropriate) 
management workgroup meetings to discuss and monitor 
the progress of the study. Advisors to the team (including 
clinical and patient representatives, trial statistician) will 
be part of the specific study management group (SMG), 
and updates to these individuals will be provided at least  
3 months via email, teleconference or meetings in person if 
necessary.

Every 6 months the project steering committee will meet 
in person or by phone to monitor the study.

If there are arising safety/ethical issues, these can be 
raised with the steering committee via email.

Dissemination

The results of this study will be submitted for publication 
in international peer-reviewed journals. Additionally, 
key results will be presented at relevant national and 
international conferences. Finally, the results of this study 
will part of the first author’s PhD thesis.
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