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SECTION 2: Project Summary 
Complete description of project using the headings Background, Methods, Results and Conclusions.  

(3000 words max) 

Background:  

Early specialist palliative care in cancer is associated with better patient outcomes. A comprehensive 

assessment is recommended to identify people with specialist palliative care (SPC) needs.  This may not 

be possible in a busy Oncology outpatient setting.  “Red flags” to identify people at risk of high symptom 

burden and poor quality of life (QoL) could prompt a detailed assessment and early SPC referral.   

Inflammation may be one such “red flag”. Inflammation is the body’s response to many challenges, 

including infection and illness. Although we know that inflammation is often seen in cancer, this link is 

still not well understood.  Inflammation in cancer is associated with increased symptoms and poor QoL 

(Laird 2013). Inflammation is also associated with abnormalities in skeletal muscle in cancer (Malietzis 

2016).  C-reactive Protein is the most commonly used blood test to measure inflammation (Ryan 2015). 

Abnormal skeletal muscle may also be seen as a manifestation of inflammation and can be measured on 

Computerised Tomography scan (CT).  CT imaging and blood tests are a standard part of the cancer 

diagnostic process. Thus information on skeletal muscle change and inflammation could be easily 

accessed, without any additional burden to the patient. 

If a high C-reactive Protein and abnormal skeletal muscle were shown to predict symptoms and quality of 

life in cancer, they could potentially be used as a prompt for detailed holistic assessment and SPC referral. 

This study set out to determine whether this is possible.   
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Primary objective 

Determine feasibility of study design. 

Secondary objectives 

1. Describe prevalence of high C-Reactive Protein and poor quality skeletal muscle, symptom burden and 

poor QoL in newly diagnosed advanced cancer 

2. Assess if objective markers of inflammation (as measured by C-reactive Protein and radiologically-

assessed body composition) can predict subjective outcomes (symptoms and quality of life (QoL)) in 

people with newly diagnosed advanced cancer. 

 

Methods 

This was a prospective observational feasibility study, which recruited consecutive participants with 

cancer, prior to treatment. Most recent C-reactive Protein level at time of enrolment was recorded.  

Diagnostic Computerised Tomography (CT) was reviewed to assess skeletal muscle, using specialised 

software (Slice-O-Matic (Tomovision, Canada).  Symptom burden and QoL and performance status were 

assessed with validated tools (The European Organisation for Research and Treatment of Cancer Quality 

of Life Questionnaire – Core Questionnaire (EORTC QLQ-C30)) at study enrolment and after six to eight 

weeks. Eastern Cooperative Oncology Group Scale of Performance Status (ECOG) was noted (Oken 

1982).  Follow-up questionnaires were completed in person or over the telephone, depending on patient 

preference. 

As a feasibility study, there was periodic review of study progress after 8 weeks of recruitment. At each 

review, the study protocol was modified and ethical amendment sought, as summarised in Figure 1 

below. Challenges identified at each point are addressed in the results section. 

Data analysis was conducted using Microsoft Excel.  EORTC-QLQ C30 scores are reported as a summary 

score, which summarises the symptom and functional scales components of the questionnaire; this 

approach is recommended by the EORTC Quality of Life Group (Giesinger 2016).  The EORTC-QLQ C30 

global quality of life subscale of is also reported.  Both are reported as 0-100, with 0 worst and 100 best. 
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Change in score over time was analysed as little change if 5-10% change in score, moderate if 10-20% 

change and very much change if >20% change as per EORTC guidance (Fayers 2001). 

 

Results 

 

 

Figure 1: Summary of Study Iterations with Key Challenges and Actions  

Recruitment 

3 iterations of this study were conducted, summarised in Figure 1.    

 

Iteration 1: Medical Oncology clinic, St James’s Hospital 

Iteration 3: Bronchoscopy: February 2018

Suspected lung cancer

Progress after 8 weeks: 

Steady recruitment 

Actions:

Continue recruitment

Iteration 2: Respiratory Outpatient Department: October-December 2017

Lung cancer

Challenges after 8 weeks:

Patients overwhelmed at diagnosis

Actions:

Review study structure

Iteration 1: Oncology Outpatient Department: February-April 2016

Upper GI and Lung Cancers

Challenges after 8 weeks

Criteria too stringent re CT timing

Researcher not present consistently

Actions

Include most recent CT

Ensure researcher present
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15 potentially eligible patients, no patients recruited after 8 weeks.  

Feasibility issues encountered  

o Inclusion criteria too restrictive regarding dates of CT (last one month)  

o Requirement for researcher to be in clinic at all times, conflict with clinical and academic 

duties 

o Busy and long day for patients attending OPD, often seeing 4 healthcare professionals in 

a row 

Action 

o Amendment to ethical approval obtained: change to “most recent CT” 

o Plan to restart study on return from maternity leave in summer 2017 

 

Iteration 2:  Recruitment in Oncology clinic no longer possible as another study recruiting there 

• Alternative site identified: St James’s Hospital Rapid Access Lung Cancer Assessment clinic 

• Feasibility issues encountered 

o Recruitment slow 

▪ 4 eligible patients identified by clinicians 

▪ 2 agreed to take part, 2 declined 

▪ 1 later withdrew before starting study 

▪ 1 unable to participate due to illness 

o Discussion with clinical team: difficulty identified for clinical team in proposing study to 

patients at time of diagnosis due to patient distress 

• Action 

o Review of study design underway in consultation with clinical team 

o Plan to identify and recruit eligible participants at bronchoscopy and follow up after 

diagnosis 

o Amendment to ethical approval sought 
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Iteration 3: Bronchoscopy suite, St James’s Hospital 

 

Figure 2: Summary of recruitment process (Iteration 3) 

 

Over a period of 8 months (February to October 2018), 100 people were recruited.  35 had inoperable 

lung cancer, as shown in Figure 3 overleaf. This report will focus on the inoperable cohort.  
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Figure 3: Breakdown of Recruited Patients  

 

Attrition Rate 

8 patients did not complete the study.  4 had died, 2 requested to withdraw from the study, 1 was too 

unwell and 1 was lost to follow-up. 

Follow-up was delayed beyond 8 weeks for n=21 people, most commonly due to ongoing investigations, 

being too unwell or difficulty contacting the participant. 

Complete datasets 

Complete data (CT, C-Reactive Protein, baseline and follow-up questionnaires) complete were available 

for 16 patients.   

Demographics (n=35 recruited patients) 

Median age was 68 (range 52 – 88). 19 were female, 16 male. All were of white ethnicity.  18 were 

current smokers, 13 ex-smokers, 2 non-smokers; data on smoking status was missing for 2. Median ECOG 

performance status was 1 (range 0-3).  
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Quality of life scores 

Median QoL score on day 1 was 55 (range 0-100). Median QoL score on day 2 was 67 (range 25-100). 

Change in quality of life score on follow-up assessment 

8 had moderately better / very much better scores, 6 people had moderately / very much worse scores 

and 7 had little change. 

Symptom and function score (summary EORTC QLQ-C30) 

Median summary score on day 1 was 76 (range 52-97).  Median summary score on day 2 was 76 (range 

40-97).  

Change in symptom and function score on follow-up assessment 

12 had little or no change in their symptom and function score, 6 had moderately better / very much 

better scores and 2 had very much worse scores. 

C-Reactive Protein  

Median C-Reactive Protein was 7.3mg/L (range 0.9-66).  

Body composition  

24 of 35 had abnormal skeletal muscle at initial assessment. 

Relationship between C-Reactive Protein and body composition and change in QoL 

There was no significant association found between C-Reactive Protein and skeletal muscle and change 

in QoL or summary symptom / function score.  
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Discussion  

The first 2 iterations of the study identified a number of barriers to recruitment. These were a mixture of 

study design (inclusion criteria), practical realities (busy Oncology OPD, another study starting 

recruitment in the same clinic), other researcher commitments and possible gatekeeping by the clinical 

team.  Difficulties with recruitment in palliative care research are common (Jordhoy 1999). 

The third iteration of the study recruited successfully.  However, attrition was a significant problem, with 

almost a quarter of participants not completing the study.  Attrition is known to be a challenge in 

longitudinal studies in palliative care (Shipman 2008). This study was devised taking into account the 

recommended ways to overcome attrition (short duration of study, simple methodology) (Aktas 2011) 

and having assessments at times convenient to participants (Shipman 2008).  This may explain why 

attrition was less than in other longitudinal studies of QoL or symptoms, where reported attrition ranged 

from 33% at 5 weeks in one study (Perez Cruz 2017) to over 50% at 3 weeks in another (Stromgren 

2005).   

Follow-up assessment was delayed in a majority of participants.  While some had ongoing investigations 

and thus no clear diagnosis or treatment plan at time of planned follow-up, others were too unwell and 

requested delaying the second assessment.  It was often difficult to contact participants; several noted 

that they were frequently out of the house at medical appointments while many more reported not 

answering calls if they did not recognise the phone number.   

This work has highlighted several remaining feasibility issues.  As discussed above, attrition with resulting 

incomplete data would be a major barrier to the conduct of a larger scale study.  Furthermore, the study 

design results in a heterogeneous study cohort. While it was valuable for the researcher to include 

people with operable cancer and non-cancer controls (as a PhD student, this simply created 3 parallel 

studies for her overall thesis), this model would be inefficient in a larger scale study.  Even among the 

inoperable cohort, there is heterogeneity in treatments planned – some were to have chemotherapy, 

some radiotherapy, and some best supportive care.  Such heterogeneity could confound results of a full-

scale study to the point of making the study invalid, unless sufficiently large numbers were recruited to 

account for this.  In turn, a very large sample size would increase the time taken to complete the study, 

based on recruitment and retention findings from this work.   
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There was no clear pattern in QoL and symptom scores in this study.  While some had deteriorated from 

initial assessment to follow-up, many other participants reported unchanged or improved scores.  This 

may reflect the short timeframe of the study, improved symptom management once the diagnosis of 

cancer was confirmed, early responses to treatment or simply be an artefact of the small numbers in the 

study.  While a pilot or feasibility study is never powered to detect significant differences (Jones 2017), 

objective measures of inflammation did not appear to be linked to QoL and symptom scores in this 

cohort.  Although this is clearly not definitive, neither does it support the idea of using these measures as 

predictors of palliative care need.   

A strength of this study was the development and maintenance of a good working relationship with the 

clinical teams; this may be key to recruitment (Aktas 2011). Moreover, in this study, discussion of the 

recruitment challenges with the clinical team informed the changes in study design, which finally led to 

successful recruitment. 

Ultimately, this study demonstrates the value of a feasibility study – to highlight which issues can be 

addressed and which remain, as well as giving an indication of likely recruitment rates in an eventual full 

scale trial. This helps to ensure scarce resources and patient time are used efficiently (Hagen 2011).  

Hagen et al argue (Hagen 2011) argue that feasibility should be formally assessed for most studies 

conducted in palliative care.   

Hagen et al (Hagen 2011) advocate for the use of a kinesthetic learning model in feasibility studies.  They 

explain this as an iterative process where learning from one cycle of the study feeds into the next cycle 

and the study changes based on the emerging experience.  The idea of an iterative process during 

research is already accepted, for example in the development and evaluation of complex interventions.  

This iterative process was key to the conduct of this study. Interim review of study progress allowed for 

changes to be made in time to inform the next iteration, rather than at the study’s end. 

Conclusion 

Recruitment to a study assessing C-Reactive Protein and abnormal skeletal muscle as possible predictors 

of poor QoL and high symptom burden was feasible.  However, feasibility issues are apparent, most 

notably attrition and a heterogeneous cohort. Objective measures of inflammation did not appear to be 

linked to QoL and symptom scores in this cohort.  This work utilised an iterative process to identify and 
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address barriers to the successful conduct of the study.  The study demonstrates the value of a feasibility 

study in palliative care research. 

 
Lay description of completed project (500 words max)  
Please include an up-to-date description of your research in lay terms. 
Background 

Inflammation is the body’s response to many challenges, including infection and illness. Although we know 

that inflammation is often seen in cancer, this link is still not well understood. Recent studies suggest that 

inflammation may be related to symptoms and quality of life.  It is also thought that inflammation can 

affect the muscle in your body.  Early research has shown that people with high levels of inflammation 

may have less muscle than people with little inflammation.  It also appears that the muscle may have more 

fat inside in the muscle than usual. 

 A blood test known as C-reactive Protein is often used to measure inflammation in the body.  Changes in 

the muscle of the body can be measured on a Computerised Tomography scan (CT scan).   

In the future, if C-Reactive Protein and changes on CT scan could be used to predict who will develop 

symptoms or have poor quality of life, the healthcare team could act early to treat or perhaps even prevent 

these problems. 

Aim  

This was a feasibility study – that means the main aim of the study is to see if this type of study can work. 

It could then lead on to other bigger studies in the future.  A feasibility study can also give an idea of how 

many people would be needed in a bigger study.  Researchers also hoped to see if commonly used blood 

tests and scans could be used to predict which people are likely to develop symptoms or have poor quality 

of life during treatment. 

Study 

People with recently diagnosed inoperable lung cancer were asked to take part in the study, while they 

were attending hospital for a test called bronchoscopy.  They were asked to complete a questionnaire 

about their symptoms and quality of life.  
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6 - 8 weeks later, the person was asked the same questions about symptoms and quality of life.  

Researchers looked at the person’s most recent C-Reactive Protein blood test and CT scan.  They looked 

at these results to see if there was any link between people with high levels of C-Reactive Protein / changes 

in the muscle in the body and poor quality of life / lots of symptoms.  

Because the researchers wanted to find out if this study could be run as a larger study in the future and 

wanted to find out the best way to set up the study, they paused after the first 8 weeks of the study, 

reviewed what progress they had made and made changes to the study if it was not going well.  

Results 

This study proved challenging.  Researchers had to make changes to the study twice before they found a 

set-up that worked well to get patients involved with the study.  Even then, they identified a number of 

problems that would mean this study would be unlikely to work on a larger scale.  Also, there was a wide 

range of C-Reactive Protein levels and amount of muscle in people’s bodies and researchers did not see 

any link with quality of life or symptoms. This study has given some useful information though.   This study 

has also shown how important it is to do a feasibility study before a bigger study.  It means that another 

researcher thinking of studying this question or other similar questions would know what doesn’t work, as 

well as what does.  Learning from others experience is an important part of planning better studies in the 

future and better studies lead to better patient care.   
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