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Abstract

Aim: The aim was to assess the health utility of lung metastasectomy in the treatment of
patients with colorectal cancer (CRC) using the EQ-5D-3L questionnaire.

Methods: Multidisciplinary CRC teams at 14 sites recruited patients to a two-arm ran-
domized controlled trial—Pulmonary Metastasectomy in Colorectal Cancer (PulMiCC).
Remote randomization was used, stratified by site and with minimization for seven
known confounders. Participants completed the EQ-5D-3L questionnaire together with
other patient reported outcome measures at randomization and then again at 3, 6, 12 and
24 months. These were returned by post to the coordinating centre.

Results: Between December 2010 and December 2016, 93 participants were rand-
omized, 91 of whom returned questionnaires. Survival and patient reported quality of
life have been published previously, revealing no significant differences between the
trial arms. Described here are patient reported data from the five dimensions of the EQ-
5D-3L and the visual analogue scale (VAS) health state. No significant difference was
seen at any time point. The estimated difference between control and metastasectomy
patients was -0.23 (95% CI -0.113, 0.066) for the composite O to 1 index scale based on
the descriptive system and 0.123 (95% Cl -7.24, 7.49) for the 0 to 100 VAS scale.
Conclusions: Following lung metastasectomy for CRC, no benefit was demonstrated for
health utility, which alongside a lack of a survival or quality of life benefit calls into ques-

tion the widespread use of the procedure.
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1 | INTRODUCTION

The results of the Pulmonary Metastasectomy in Colorectal Cancer
(PulMiCC) randomized controlled trial (RCT) showed no survival ben-
efit from lung metastasectomy for colorectal cancer (CRC). Hence any
survival benefit that might be revealed by a much larger trial is likely
to be far smaller than has generally been supposed [1]. Quality of life
(QolL) in PulMiCC included four patient reported outcome measures:
the general and anaemia scale of the Functional Assessment of Cancer
Therapy (FACT-G-An) [2], selected items from the lung cancer brief
symptom index [3] and the short form of the Spielberger State/Trait
Anxiety Inventory (STAI) [4]. These were chosen as the most relevant
assessments for a thoracic oncological surgical intervention. No signifi-
cant differences were found between the control and metastasectomy
arms of the trial for any QoL outcomes and minimally important differ-
ences in these measures were largely ruled out [5].

In the absence of a demonstrable benefit in either survival or
QoL in PulMIiCC, we examined the health utility of surgical removal
of CRC lung metastases. Here we report analysis of the data from
the EQ-5D-3L questionnaire. This is a standardized health utility
questionnaire, developed by the EuroQol Group that provides a sim-
ple, generic measure of health for clinical and economic appraisal [6].
It is most often used in health economics studies to generate quality
adjusted life years. The PulMiCC EQ-5D-3L results reported here
complement the trial survival data [1] (Figure 1) and will contribute

to a future health economics evaluation.

What does this paper add to the literature?

Surgical excision of lung metastases from colorectal cancer
provides no health utility benefit among 91 patients in the

PulMiCC randomized controlled trial.

TABLE 1 Trial sites and number of patients returning any forms

Site Returns

Serbia, Institute for Lung Diseases of Vojvodina 28
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Sheffield, Northern General Hospital
Basildon, Basildon Hospital
Middlesbrough, James Cook Hospital
Liverpool, Heart and Chest Hospital
Burton, Queen's Hospital

Bristol, Royal Infirmary

Manchester, Christie Hospital
London, Royal Free Hospital
Plymouth, Derriford Hospital
Wolverhampton, New Cross Hospital

London, Royal Brompton Hospital
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FIGURE 1 Survivalin the PulMIiCC trial to 5 years
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2 | METHODS
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As full details of the RCT have been previously reported [1,5] the trial
design is provided only briefly. PulMiCC had two stages of consent.
First, following written informed consent, patients with lung metas-
tases were registered for assessment. Those subsequently found to
be eligible for metastasectomy, according to current practice, were
invited to consent to randomization, which was either to continued
standard care (control) or metastasectomy. Sussex Health Outcomes
Research and Education in Cancer (SHORE-C), University of Sussex,
administered and coordinated all patient reported outcome measures.

The full trial protocol can be accessed online: https://www.ucl.

ac.uk/clinical-operational-research-unit/sites/clinical-operationa

TABLE 2 Forms were sent at 3, 6, 12 and 24 months

Time point
(months) 0 3 6 12 24
Data available 83 84 82 72 60
(h=91
patients?)
Per cent return 91 92 90 79 66

Note: We know from survival data that, by 24 months, the number of
deaths was 8/46 control, 6/45 metastasectomy.

“Ninety-three patients randomized. EQ-5D-3L questionnaire data
available for n = 91 patients.
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|-research-unit/files/pulmicc_protocol_december_2015.pdf. In arm
1, Control, patients were managed without metastasectomy, ra-
diotherapy or image guided thermal ablation. In arm 2, Pulmonary
Metastasectomy, the surgical approach (videothoracoscopy or open

thoracotomy) was at the discretion of the surgeon.

2.1 | Participants

Patients were eligible for inclusion if they had undergone resection
of primary CRC with a prospect of cure and had pulmonary metas-
tasis confirmed at a multidisciplinary team meeting. The discovery
of the metastases could be synchronous or metachronous. In line
with usual practice, there had to be no clinical indications of active
CRC other than the known lung metastases. Prior liver resection for
metastases did not preclude entry to the trial.

Following consent to randomization, patients were given the EQ-
5D-3L questionnaire [7] at baseline. Subsequently, it was adminis-
tered at 3, 6, 12 and 24 months. The questionnaire asks patients
to indicate on a visual analogue scale (VAS) their own health state
‘today’, between zero, worst imaginable health state, and 100, best
imaginable health state, and to indicate their well-being in five dimen-
sions (mobility, self-care, usual activity, pain and discomfort, anxiety
and depression) as 1, 2 or 3, the three levels denoting no, some and

extreme problems respectively. Country-specific composite indices,
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FIGURE 2 Three-level (3, 2, 1) scores in a traffic light convention, in the five dimensions of well-being in the EuroQol: mobility, self-
care, usual activity, pain and discomfort, anxiety and depression (EQ-5D-3L) at baseline, 3, 6, 12 and 24 months, in the control (left) and
metastasectomy arms. Each horizontal set of five represents a return from an individual patient. At each time point they are ranked by
the unadjusted sum of the scores from 5 at the top, to help visibility of the patterns between the arms and over time
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on a scale of O (worst) to 1 (best), based on the five well-being scores
were developed. No index was found for Serbia so the UK index was
calculated for all patients where the majority of trial centres were
based. Of the randomized patients, 70% were in the UK, and Serbian

patients were similarly represented in both arms by stratification.

2.2 | Statistical methods

To analyse the longitudinal EQ-5D-3L health state and index data,
with adjustment for within-patient correlation, we used linear re-
gression models with estimation using generalized estimating equa-
tions, using an independence working covariance assumption. The
primary analysis estimated a common effect of metastasectomy
over the follow-up times of 3, 6, 12 and 24 months, with adjustment
for follow-up time, but variation of the treatment effect over time
was examined. The potential impact of losses to follow-up was ex-

amined through fitting singular linear increment models [8].

3 | RESULTS

Fourteen sites randomized 93 patients (Table 1) 47 to the control

arm and 46 to metastasectomy. No patient in the control group had a

metastasectomy as their initial treatment; two had metastasectomy

=

later at 14 and 17 months. Two patients declined the assigned me-
tastasectomy. For this analysis, they remain in their assigned groups.

Of 93 randomized patients, one in each arm did not complete
any EQ-5D-3L questionnaires, leaving 46 control and 45 metasta-
sectomy patients. Fourteen patients died within 24 months: 8/46 of
controls and 6/45 who had metastasectomy (Table 2).

Summary tabulations of the five EQ-5D-3L well-being compo-
nents are provided in Figure 2. The three levels 1, 2 and 3 are colour
coded with a traffic light convention, for each of the five dimensions,
for every patient returning a form. The green ‘no problems’ area di-
minished at a similar rate in controls and metastasectomy patients.

Figure 3 presents the EQ-5D-3L index values, derived from
the well-being components, over the 24 months of follow-up. The
estimated effect, comparing metastasectomy with control, was
-0.023, 95% Cl -0.113, 0.066, P = 0.57. There was no evidence that
the treatment difference varied over time (P = 0.87, three d.f. test).
Reported minimally important differences for this measure in a UK
population range from 0.10 to 0.12, suggesting that there is no evi-
dence of any important difference in the index values between the
randomized groups [9].

Figure 4 presents the EQ-5D-3L health state scores over the
24 months of follow-up. The estimated effect, comparing metasta-
sectomy with control, was 0.125, 95% CI -7.24, 7.49, P = 0.97. There
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FIGURE 3 EQ-5D-3Lindex scores in the two treatment arms: arm 1, control; arm 2, assigned to metastasectomy. Dashed lines are
based on generalized estimating equations and solid lines on singular linear models that adjust for drop-out
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FIGURE 4 EQ-5D-3L health state scores in the two treatment arms: arm 1, control; arm 2, assigned to metastasectomy. Dashed lines are
based on generalized estimating equations and solid lines on singular linear models that adjust for drop-out

was no evidence that the treatment difference varied over time 4 | DISCUSSION
(P =0.87, three d.f. test).

Figure 5 presents the single dimension, self-reported health Data reported here from the EQ-5D-3L well-being dimensions and
state on a 1-100 scale with median and interquartile range. It fell in health state show no differences between the randomized con-
both groups at similar rates. trol and metastasectomy patients. This outcome is in line with the

Controls vs Metastasectomy 0, 3, 6, 12, 24 months
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FIGURE 5 The single dimension, self-reported health state on a 1-100 scale with median and interquartile range displayed
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finding of no survival or QoL benefit in the PulMiCC RCT [1,5].
Lung metastasectomy is sometimes considered for psychological
benefit but, as previously shown when using a comprehensive as-
sessment of anxiety (STAI), no difference was evident in the anxi-
ety and depression dimension of the EQ-5D-3L. The number of
patients reporting ‘no problems’ in all the five dimensions of well-
being diminished at a similar rate in controls (left) (Figure 2) and
metastasectomy patients.

Evaluation of treatment of metastatic disease is a research pri-
ority for the Association of Coloproctology of Great Britain and
Ireland (ACPGBI) [10] and is one of the targets in management of
patients with CRC. It is a treatment considered in the Improving
Management of Patients with Advanced Colorectal Tumours, the
IMPACT initiative of the ACPGBI [11]. Small effects cannot be ruled
out by the findings of PulMiCC but they do not show a survival
or QoL benefit from metastasectomy [5]. The additional study re-
sults reported here make it unlikely that there is a significant gain
of health utility if patients are subjected to pulmonary metastasec-
tomy. PulMIiCC trial results may help to guide further research in

this important area.

CONFLICT OF INTEREST
None of the authors has a conflict of interest with respect to any of

the content of this submission.

AUTHOR CONTRIBUTIONS

CB-Gand NRW coordinated PulMiCC at the Surgical and Interventional
Trials Unit, UCL. VF, FM, TT and LF conceived and planned the PulMiCC
trial. MM was the leading Principal Investigator, recruiting the largest
number of participants. KM co-ordinated the collection of all the data
presented. VF and TT prepared and analysed the data and created the
graphical depiction. EM provided context on the practice of pulmonary
metastasectomy for colorectal cancer. VF, KM, FM and TT wrote the
manuscript. All authors approved the final draft.

ETHICAL APPROVAL
The National Research Ethics Service (NRES) granted ethical ap-
proval (n0.10/H0720/5) on 26th January 2010.

DATA AVAILABILITY STATEMENT
All data are available by an approach to the Chief Investigator and
the Trial Centre (SITU, UCL).

REFERENCES

1. Milosevic M, Edwards J, Tsang D, Dunning J, Shackcloth M,
Batchelor T, et al. Pulmonary metastasectomy in colorectal cancer:
updated analysis of 93 randomized patients—control survival is
much better than previously assumed. Colorectal Dis 2020. https://
doi.org/10.1111/codi.15113.

2. Cella D. The functional assessment of cancer therapy — anemia
(FACT-An) scale: a new tool for the assessment of outcomes in
cancer anemia and fatigue. Semin Hematol. 1997;34(3 Suppl
2):13-9.

3. Cella D. FACIT questionnaire specifics manual. 2005. https://eprov
ide.mapi-trust.org/instruments/functional-assessment-of-chronic-
illness-therapy-fatigue. Accessed 17 October 2020

4. Marteau TM, Bekker H. The development of a six-item short-form
of the state scale of the Spielberger State-Trait Anxiety Inventory
(STAI). Br J Clin Psychol. 1992;31(Pt 3):301-6.

5. Treasure T, Farewell V, Macbeth F, Monson K, Williams NR, Brew-
Graves C, et al. Pulmonary Metastasectomy versus Continued
Active Monitoring in Colorectal Cancer (PulMiCC): a multicentre
randomised clinical trial. Trials. 2019;20(1):718.

6. SzendeA,Williams AH.Measuringself-reported populationhealth:
an international perspective based on EQ-5D. 2005. http://
www.file.com//C:/Users/Prof%20Tom%20Treasure/Downl
oads/Measuring_Self-Reported_Population_Health_-_An_Inter
national_Perspective_based_on_EQ-5D%20(1).pdf. Accessed 17
October 2020

7. EuroQol—a new facility for the measurement of health-related
quality of life. Health Policy 1990;16(3):199-208.

8. Farewell DM. Marginal analyses of longitudinal data with an infor-
mative pattern of observations. Biometrika. 2010;97(1):65-78.

9. Pickard AS, Neary MP, Cella D. Estimation of minimally important
differences in EQ-5D utility and VAS scores in cancer. Health Qual
Life Outcomes. 2007;5:70.

10. Tiernan J, Cook A, Geh |, George B, Magill L, Northover J, et al.
Use of a modified Delphi approach to develop research priorities
for the Association of Coloproctology of Great Britain and Ireland.
Colorectal Dis. 2014;16(12):965-70.

11. Dawson P. ACPGBI IMPACT initiative: improving management
of patients with advanced colorectal tumours. Association of
Coloproctology of Great Britain and Ireland. 2017. https://www.
acpgbi.org.uk/content/uploads/2017/02/ACPGBI-Advanced-Malig
nancy-Initiative-15-May-2017-v4.pdf. Accessed 15 May 2017

How to cite this article: Brew-Graves C, Farewell V, Monson
K, et al. Pulmonary metastasectomy in colorectal cancer:
health utility scores by EQ-5D-3L in a randomized controlled
trial show no benefit from lung metastasectomy. Colorectal
Dis. 2021;23:200-205. https://doi.org/10.1111/codi.15386



https://doi.org/10.1111/codi.15113
https://doi.org/10.1111/codi.15113
https://eprovide.mapi-trust.org/instruments/functional-assessment-of-chronic-illness-therapy-fatigue
https://eprovide.mapi-trust.org/instruments/functional-assessment-of-chronic-illness-therapy-fatigue
https://eprovide.mapi-trust.org/instruments/functional-assessment-of-chronic-illness-therapy-fatigue
http://www.file.com//C:/Users/Prof Tom Treasure/Downloads/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D (1).pdf
http://www.file.com//C:/Users/Prof Tom Treasure/Downloads/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D (1).pdf
http://www.file.com//C:/Users/Prof Tom Treasure/Downloads/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D (1).pdf
http://www.file.com//C:/Users/Prof Tom Treasure/Downloads/Measuring_Self-Reported_Population_Health_-_An_International_Perspective_based_on_EQ-5D (1).pdf
https://www.acpgbi.org.uk/content/uploads/2017/02/ACPGBI-Advanced-Malignancy-Initiative-15-May-2017-v4.pdf
https://www.acpgbi.org.uk/content/uploads/2017/02/ACPGBI-Advanced-Malignancy-Initiative-15-May-2017-v4.pdf
https://www.acpgbi.org.uk/content/uploads/2017/02/ACPGBI-Advanced-Malignancy-Initiative-15-May-2017-v4.pdf
https://doi.org/10.1111/codi.15386

