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ABSTRACT

Background: Prior studies have suggested that low baseline quality-of-life (QOL)
scores predict worse survival in patients undergoing lung cancer surgery.However,
these studies involved average-risk patients undergoing lobectomy. We report
QOL results from a multicenter trial, American College of Surgeons Oncology
Group Z4032, which randomized high-risk operable patients to sublobar resection
(SR), or SR with brachytherapy, and included longitudinal QOL assessments.

Methods: Global QOL, using the 36-item Short-Form Health Survey (SF36), and
the dyspnea score from the University of California, San Diego Shortness of
Breath Questionnaire (SOBQ) scale, was measured at baseline, 3, 12, and 24
months. SF36 physical component summary (PCS) and mental component sum-
mary (MCS) scores were standardized and adjusted for age and gender normals,
with scores<50 indicating below-average health status. SOBQ scores were trans-
formed to a 0-100 (poor-excellent) scale. Aims were to: (1) determine the impact
of baseline scores on recurrence-free survival, overall survival, and 30-day
adverse events (AEs); and (2) identify subgroups (surgical approach, resection
type. tumor location, tumor size, respiratory function) with a �10-point decline
or improvement in QOL after SR.

Results: Two hundred twelve eligible patients were included. There were no sig-
nificant differences in baseline QOL scores between arms. Median baseline PCS,
MCS, and SOBQ scores were 42.7, 51.1, and 70.8, respectively. There were no
differences in grade-3þ AEs, overall survival, or recurrence-free survival in pa-
tients with baseline scores �median versus>median values, except for a signifi-
cantly worse overall survival for patients with baseline SOBQ scores �median
value. There were no significant differences between the study arms in percentage
change of QOL scores from baseline to 3, 12, or 24 months. Further comparison
combining the 2 arms demonstrated a higher percentage of patients with a
�10-point decline in SOBQ scores with segmentectomy compared with wedge
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Overall survival after sublobar resection, comparing

patients with low and high baseline dyspnea scores.
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Central Message

Although low dyspnea scores were associated

with worse survival after surgery in high-risk

patients with lung cancer, poor global quality-

of-life scores had none.
Author Perspective

Serial quality of life (QOL) is reported in high-

risk operable patients undergoing lung resec-

tion. Low global QOL had no impact, although

low baseline dyspnea scores were associated

with worse long-term survival. VATS was asso-

ciated with amore rapid return to baseline func-

tion, suggesting preferential use of VATS for

this patient population.
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Abbreviations and Acronyms
AE ¼ adverse event
DLCO ¼ diffusion capacity of the lung for carbon

monoxide
FEV1 ¼ forced expiratory volume in 1 second
MCS ¼ mental component summary
PCS ¼ physical component summary
QOL ¼ quality of life
SF36 ¼ 36-item short-form health survey
SOBQ ¼ shortness of breath questionnaire
SR ¼ sublobar resection
SRB ¼ sublobar resection with brachytherapy
VATS ¼ video-assisted thoracic surgery

resection (40.5% vs 21.9%, P ¼ .03) at 12 months, with
thoracotomy versus video-assisted thoracic surgery
(VATS) (38.8% vs 20.4%, P ¼ .03) at 12 months, and
T1b versus T1a tumors (46.9% vs 23.5%, P ¼ .020) at
24 months. A �10-point improvement in PCS score was
seen at 3 months with VATS versus thoracotomy (16.5%
vs 3.6%, P ¼ .02).

Conclusions: In high-risk operable patients, poor baseline
QOL scores were not predictive for worse overall or
recurrence-free survival, or for higher risk for AEs following
SR.VATSwas associatedwith improvement inphysical func-
tion at 3 months, and improved dyspnea scores at 12 months,
lending support for the preferential use of VATS when SR is
undertaken. (J Thorac Cardiovasc Surg 2015;149:718-26)
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Sublobar resection (SR) has traditionally been used for
high-risk operable patients with non–small cell lung cancer
when lobectomy is not considered feasible. More recently,
nonoperative treatments, such as stereotactic body radiation
therapy and radiofrequency ablation have been applied to
this population, after successful application in medically
inoperable patients.1,2 Standard outcome measures, such
as survival and recurrence rates, are undoubtedly the most
helpful measures to guide physicians in making treatment
recommendations. Quality of life (QOL), however, is an
important variable that rarely has been measured in these
clinical trials, but it is of tremendous significance,
particularly when treating high-risk operable patients,
who often have emphysema and early-stage lung cancer.

The American College of Surgeons Oncology Group
Z4032 (Alliance) was a randomized trial undertaken to
compare SR alone with SR with brachytherapy (SRB) for
high-risk operable patients with early-stage non–small
cell lung cancer. The primary endpoint was the time to local
recurrence, comparing these 2 arms that utilized only SR in
this high-risk operable population. The difference was not
The Journal of Thoracic and Ca
significant and has been reported elsewhere.3 A secondary
aim of this study was to measure longitudinal QOL, and
self-reported functional health status. We report these
outcomes in this article.

METHODS
Eligible patients for this study included patients with biopsy-proven

stage-I lung cancers �3 cm in maximum diameter. Patients were defined

as high risk for lobectomy if they met �1 major criterion or 2 minor

criteria.3 Patients were required to be evaluated by a thoracic surgeon

approved by the American College of Surgeons Oncology Group. In

addition, patients had to be considered either to not be a candidate for

lobectomy (standard-risk operable patients), or to not be a candidate for

any form of pulmonary resection (medically inoperable patients). To

confirm that patients did not have nodal involvement, all suspicious lymph

nodes seen on positron emission tomography or computed tomography

scan required biopsy by mediastinoscopy, endobronchial ultrasound, or

lymph node sampling at the time of resection. Wedge or segmental

resection was allowed, and could be performed by video-assisted thoracic

surgery (VATS) or thoracotomy.

Two methods of brachytherapy were allowed.4,5 In the first technique,

polyglactin sutures containing 125I seeds (Oncura, Princeton, NJ) were

placed parallel to and 5 mm away from the staple line on each side of

the resection margin. The suture strands were fixed to the lung surface

with several 3.0 silk or polyglactin sutures placed 1-2 cm apart. With the

second brachytherapy technique, a polyglycolic mesh implant was

created. The same 125I suture strands were woven into a piece of Vicryl

(polyglactin 910; Ethicon, Inc, Somerville, NJ) mesh. The strands were

placed at 1-cm intervals. The mesh was then sutured over the staple line.

The dosimetry goal of the brachytherapy was to deliver 100 Gy at

5-7 mm along the central axis of the resection margin.

Adverse events (AEs) were recorded using the Common Terminology

Criteria for Adverse Events,6 version 3.0. A report of 30- and 90-day

AEs has previously been published from this study.7 No significant

differences were found between the study arms in grade-3 or higher AEs.

Global QOL was measured using the 36-item short-form health survey

(SF36), an instrument that has been reported and validated previously,8

and provides a measure of overall health status. Scores can be reported as

8 domains of functional health andwell-being, or transformed into a physical

component summary (PCS) score and amental component summary (MCS)

score. In this study, SF36 results were expressed as PCS and MCS scores.

Dyspnea was evaluated using the University of California, San Diego Short-

ness of Breath Questionnaire (SOBQ). This self-reported instrument that

measures functional health status has been validated in other studies.9 This

is a 24-item disease-specific questionnaire that assesses self-reported short-

ness of breath experienced while performing activities of daily living. QOL

assessments, using the SF36, and functional health status assessed using the

SOBQ, were administered at baseline and at 3, 12, and 24 months.

All patients provided written informed consent before trial enrollment, in

accordance with applicable guidelines. At each participating site,

institutional review board approval was obtained in accordance with an

assurance filed with and approved by the US Department of Health and

Human Services. Data collection and statistical analyses were conducted

by theAlliance Statistics andData Center atMayoClinic (Rochester,Minn).
Statistical Analysis
All randomized and eligible patients are included in the QOL analysis.

The SOBQ scores were converted to a percentage of theoretical range

0-100, with 0 ¼ poor, and 100 ¼ excellent. Eight subscale scores of

SF36 were calculated by adding the subscale-related individual items

and transforming them to 0-100, with 0 ¼ poor, and 100 ¼ excellent.

Standardized scores of SF36 PCS and MCS scores were calculated using

the mean, SD, and scoring coefficients from the US general population.
rdiovascular Surgery c Volume 149, Number 3 719



FIGURE 1. Patient CONSORT diagram. SR, Sublobar resection; SRB, SR

with brachytherapy; IRB, institutional review board; NSCLC, non–small

cell lung cancer; T3N0, tumor stage 3, nodal involvement; T3, tumor

stage 3; CT, computed tomography; QOL, quality of life.

TABLE 1. Baseline patient characteristics

Factor

SR

(N ¼ 108)

SRB

(N ¼ 104)

P

value*

Age (y; median, range) 70 (49-85) 71 (50-87) .47y
Gender .89

Female 61 (56.5) 57 (54.8)

Male 47 (43.5) 47 (45.2)

PS .72

0 19 (17.6) 23 (22.1)

1 63 (58.3) 58 (55.8)

2 26 (24.1) 23 (22.1)

Clinical nodule size .78

�2 cm 70 (64.8) 65 (62.5)

>2 cm 38 (35.2) 39 (37.5)

T stage .12

T1 108 (100) 101 (97.1)

T2 0 (0) 3 (2.9)

T3 0 (0) 0 (0)

M Stage: M0 108 (100) 104 (100) NA

N Stage: N0 108 (100) 104 (100) NA

ASA class on surgery dayz .05

I/II 10 (9.3) 20 (19.2)

III/IV 98 (90.7) 83 (79.8)

Baseline FEV1 (%; median, range)z 48 (22-117) 53 (25-110) .31y
Baseline DLCO (%; median, range)z 46 (18-97) 44 (8-83) .25y
Values are n (%), unless otherwise indicated. SR, Sublobar resection; SRB, SR with

intraoperative brachytherapy; PS, physical status; T, tumor; M, metastases; N, nodal

involvement; NA, not applicable; ASA, American Society of Anesthesiologists;

FEV1, forced expiratory volume in 1 second; DLCO, diffusion capacity of the lung

for carbon monoxide. *Fisher exact test. yWilcoxon rank sum test. z1 SRB patient

with missing data.
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 The SF36 PCS and SF36 MCS standardized scores were then adjusted for

age and gender using the mean and SD of the US general population ac-

cording to age and gender grouping, and employing a linear

transformation.9,10 Scores <50 indicate below-average health status.

Compliance for SF36 and SOBQ at each time point of assessment was

defined as the percentage of eligible patients who filled out the

questionnaire (any item on the SF36 and SOBQ) among all evaluable (still

on treatment) patients.

A clinically significant decline (improvement) in QOL was defined as a

�10-point decrease (increase) from baseline.11 In addition to considering

the scores on a continuous scale, scores were dichotomized using the

sample median (�median vs>median). Scores at baseline, and at 3, 12,

and 24 months, as well as percentage change in scores from baseline to

3, 12, and 24 months, were compared between the arms, using a Wilcoxon

rank sum test. Baseline scores �median versus those >median were

compared for patients who had any grade-3 or above AE within 30 days,

versus thosewho had none, using the Fisher exact test. The 10-point decline

in scores between the SR and the SRB arms from baseline to 3, 12, and 24

months were compared using a Fisher exact test. Similar analyses were

carried out regardless of arm by: (1) resection type (wedge vs

segmentectomy); (2) surgical approach (VATS vs thoracotomy); (3) clinical

tumor size (�2 cm vs>2 cm); (4) lobe (upper vs other); (5) any grade-3 or

higher AE within 30 days (yes vs no); (6) median of baseline DLCO

(diffusion capacity of the lung for carbon monoxide) (>45% vs �45%);

and (7) median of baseline FEV1 (forced expiratory volume in 1 second)

(>49% vs �49%), to identify potentially vulnerable or successful

subgroups. Finally, a generalized estimating equation model was utilized

to assess the impact of intervention arm and other baseline factors on

longitudinal PCS, MCS, and SOBQ scores.

Overall survivalwas defined as the time from randomization to death due

to any cause.Recurrence-free survivalwas defined as the time from random-

ization to the first of any recurrence or death from any cause. The distribu-

tion of survival times was estimated using the Kaplan-Meier method, and

Cox proportional hazards models (adjusted and unadjusted for treatment

arm) were used to evaluate the prognostic importance of baseline PCS,

MCS, and SOBQ (as both continuous and categorized at the median value)

on overall survival and recurrence-free survival. A landmark analysis at 3

and 12 months was also utilized to assess the impact of a 10-point decline

in QOL scores from baseline to 3months, and baseline to 12months on sub-

sequent overall survival and recurrence-free survival. Two-sided P values

�.05 were considered statistically significant.
720 The Journal of Thoracic and Cardiovascular Surg
RESULTS
Data were frozen for this analysis on July 15, 2013. A

total of 224 patients were registered to the Z4032 trial.
One patient from the SR arm had the intervention at a
hospital that was not approved by an institutional review
board, and was therefore deemed not evaluable. One patient
randomized to the SRB arm did not have surgery and was
also not evaluable. An additional 10 registered (6 SR and
4 SRB) patients were found to be ineligible (Figure 1).
Thus, 212 patients (108 SR and 104 SRB) are included in
this analysis. The completion rates for questionnaires at
baseline, and at 3, 12, and 24 months for the SR and SRB
arms, respectively, were 97.2% versus 99.0%, 82.4%
versus 83.7%, 63.9% versus 74.0%, and 46.3% versus
53.8%. The drop in completion rates over time by study
subjects may have been related to responder fatigue.
Table 1 provides the baseline patient characteristics, by
arm. Median length of follow-up on living patients was
4.4 years (range: 0.04-5.59 years).

The baseline median PCS, MCS, and SOBQ scores for
the 212 patients were 42.7, 51.1, and 70.8, respectively. A
total of 65% and 46.5% of patients in our study had
baseline PCS and MCS scores, respectively, that were at
least 1 SD below those of the US general population.
Table 2 shows the standardized PCS and MCS scores based
ery c March 2015



TABLE 2. Mean scores of subscales comparison by age and gender between Z4032 (American College of Surgeons Oncology Group Z4032

multicenter trial) and normative data

Gender Age (y)

Physical component means* Mental component means*

Normative

data

(mean)

Z4032

data

(mean)

Z4032

data (SD)

Z4032

data (N)

Difference

in means

(SD)

Normative

data

(mean)

Z4032

data

(mean)

Z4032

data (SD)

Z4032

data (N)

Difference

in means

(SD)

Male 45-<55 50.40 28.68 2.82 3 2 51.03 45.36 2.32 3 0.5

Male 55-<65 46.90 38.02 11.18 21 1 51.60 50.99 8.32 21 About the same

Male �65 41.95 36.55 10.73 64 0.5 52.51 51.47 10.19 64 About the same

Female 45-<55 48.95 34.07 10.68 7 1.5 50.07 48.93 12.50 7 About the same

Female 55-<65 45.03 35.00 10.89 26 1 50.56 45.98 11.89 26 0.5

Female �65 41.02 34.88 9.47 83 0.5 51.44 51.19 10.40 83 About the same

Normative data are based on a 1990 US general population sample conducted by the National Opinion Research Center.10 The PCS andMCS scores are standardized to a mean of

50 and a SD of 10. SD, Standard deviation. *Standardized scores were provided, which involved the following: (1) Z scores were calculated for each of the 8 subscales, utilizing

the mean and SD of the US general population; (2) raw scores of physical andmental components were calculated by summation of the 8 subscales Z scores after multiplying each

subscale score by the scoring coefficients from the US general population; and (3) standardized scores were calculated by multiplying the raw scores by 10, and then adding 50 to

the scores.
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on age and gender grouping. PCS scores were at least 0.5 to
2 SD lower than US general values for all groups. MCS
scores were similar for most groups; in 2 groups,
differences of 0.5 SD were seen.

Comparison of SRB and SR Arms
Median PCS, MCS, and SOBQ scores at each time point

for each arm are depicted in Figure 2. There were no
significant differences between arms at baseline, or at 3,
12, or 24 months. Based on the generalized estimating
equation models, although PCS showed a significant trend
over time (P ¼ .05) and SOBQ (P < .01) scores, no
significant differences by arm were observed for any of
the scores (P for PCS ¼ .74; P for MCS ¼ .66; P for
SOBQ ¼ .48). The time trend was not significant when
using data only up to 12 months. Additionally, the median
% change in PCS, MCS, and SOBQ scores did not change
significantly from baseline during follow-up. Therefore, the
arms were combined for further analysis.

Longitudinal QOL and Functional Health Status for
All Patients

At 12months, there was a significantly greater proportion
of patients with a�10-point decline in SOBQ scores among
those who had segmental resection (40.5%) versus wedge
resection (21.9%) (P ¼ .03), and for patients who had a
thoracotomy (38.8%) versus a VATS resection (20.4%)
(P ¼ .03). At 24 months, resection of tumors >2 cm
(46.9%) was associated with a greater decline (of �10
points) in SOBQ scores than resection of tumors �2 cm
(23.5%;P¼ .02). No subgroupwas associated with any sig-
nificant�10-point decline in PCS andMCS scores; however
a�10-point improvement in PCSwas seen at 3 months with
VATS but not with thoracotomy (16.5% vs 3.6%, P¼ .02).
There were no significant (�10 points) declines in QOL
scores at 3, 12, or 24 months of follow-up for patients
with: upper versus lower lobe resections; any versus no
The Journal of Thoracic and Ca
grade-3 or greater AEs within 30 days; and baseline pulmo-
nary function test scores below versus above median values.
Based on the generalized estimating equation models, a

significant time trend for PCS (P ¼ .05) and SOBQ
(P<.01) scores was still observed. However, this trend was
not significant when using data only up to 12 months. In
addition, patients with baseline DLCO�45% had declining
PCS (P<.01) and SOBQ (P ¼ .01) scores over time.
Using baseline scores dichotomized at sample median

(�median vs>median), no differences were found in the
occurrence of grade-3 or higher AEs at 30 days. Overall
survival was significantly worse for patients with baseline
SOBQ scores �median value (Figure 3). No significant
differences were found in overall survival or recurrence-free
survival by baseline PCS or MCS scores (either as
continuous, or categoric at the median value). Table 3 shows
the results of the landmark analysis for overall survival and
recurrence-free survival for 10-point decline in SOBQ,
PCS, and MCS scores from baseline to 3 and 12 months.
Patients with a �10-point decline in SOBQ at 12 months
had worse subsequent overall survival (hazard ratio, 2.10;
95% confidence interval: 1.16, 3.81; P ¼ .01). None of the
others was significantly associated with subsequent overall
survival or recurrence-free survival.
DISCUSSION
A measure of QOL and functional health status is rarely

reported in surgical publications, yet it is an importantmetric
that can be of use to physicians and patients when making
treatment decisions. Previous reports in the thoracic litera-
ture have usually involved standard-risk operable
patients.12,13 A recent study13 of 245 patients treated with lo-
bectomy or pneumonectomymeasured QOLusing the SF36.
In that study, a PCS score of<50, as well as age>70 years
and DLCO<70% were associated with poor overall sur-
vival. The patients in our study represented a high-risk oper-
able group who were considered poor candidates for lobar
rdiovascular Surgery c Volume 149, Number 3 721



FIGURE 2. Comparison of quality-of-life scores at each time point, by arm. SOBQ, (University of California, San Diego) shortness of breath questionnaire;

SR, sublobar resection; SF36, 36-item short-form health survey.
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FIGURE 3. Kaplan-Meier curve for overall survival by median values of

baseline SOBQ scores.HR, Hazard ratio; SOBQ, (University of California,

San Diego) shortness of breath questionnaire; CI, confidence interval.
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resection. It is noteworthy that the median ages of our
patients were 70 and 71 years, and the median DLCOs
were 46% and 44% for the SR and SRB arms, respectively.

Previous studies that measured QOL after lung resection
have shown that thoracotomy is associated with a slower
return to normal QOL compared with VATS.12,14

In addition, studies have shown that more-complex resec-
tions, such as pneumonectomy, are associated with
worse postoperative QOL.14,15 Although none of our
patients underwent such complex resections, the use of
a segmental resection rather than wedge, as well as a
thoracotomy rather than VATS, was associated with a
larger proportion of patients with significant declines in
SOBQ scores at the 12-month follow-up. In addition, in
our series, VATS was associated with more-rapid
improvement in PCS scores, as measured at 3 months after
surgery. Although our results suggest that wedge resection
may be preferential with respect to postoperative dyspnea,
this approach has to be weighed against the oncologic
benefits that have been reported with segmentectomy as
opposed to wedge in other studies.16

Another finding from previous studies is that QOL will
usually fall, at least with respect to physical functioning,
in the early postoperative period, and then improve with
time.14,17 In one study, QOL decreased at 1 month but
improved to baseline values by 3 months for lobectomy
patients.14 This improvement was not seen after
pneumonectomy. In another study that involved 156
patients treated with lobectomy or pneumonectomy, SF36
was measured preoperatively, and at 1 and 3 months postop-
eratively.17 PCS scores were significantly lower at 1 month
compared with baseline. At 3 months, scores had recovered.
MCS scores were unchanged. In our study, no significant
declinewas seen, but this may have been related to QOL be-
ing measured at 3 months rather than earlier after surgery.
The Journal of Thoracic and Ca
We analyzed our data to see if low baseline QOL scores
predicted poor survival. Although low baseline PCS and
MCS scores did not predict poor survival, low baseline
SOBQ scores did. As discussed earlier, previous studies
in standard-risk operable patients have suggested that
low PCS scores and DLCO are associated with poor over-
all survival.13 A prospective study of 173 patients with
clinical stage-I or stage-II non–small cell lung cancer
measured QOL preoperatively and serially after surgery,
for 2 years.15 Recurrence occurred in 36% at 2 years.
QOL improved in those patients without recurrence,
whereas in patients with recurrence, some early recovery
in QOL deteriorated significantly after 1 month. As dis-
cussed, our results suggest that in high-risk patients, base-
line PCS and MCS scores are not good predictors of
outcome.
The occurrence of postoperative complications could be

postulated to predict poor QOL scores at longer follow-up.
Certainly, this predictive value has been demonstrated in
patients undergoing curative colorectal surgery.18 In our
study, no significant (�10 points) declines occurred in
PCS, MCS, or SOBQ scores at 3, 12, or 24 months in
patients either with or without grade-3 or higher AEs
within 30 days. In addition, we performed a landmark
analysis to determine whether postoperative scores could
predict poor outcome. A significant decline in PCS,
MCS, or SOBQ score at 3 months did not predict
recurrence-free survival. However, a 10-point drop in
SOBQ score at 12 months did predict poor subsequent
overall survival.
Although QOL measurement may help surgeons decide

what would be an optimal surgical therapy, it has even
more relevance when considering surgical versus non-
surgical therapies for high-risk patients with early-stage
lung cancer. A recent study of stereotactic body radiation
therapy for medically inoperable lung cancer patients
measured QOL before treatment, at 6 weeks, and serially
for 12 months. The mean FEV1 and DLCO were 62.2%
and 61.5%, respectively. A �10-point change was
considered significant. QOL measurements that included
SOBQ scores showed no significant decline. However, the
mean DLCO did drop significantly after stereotactic body
radiation therapy,19 from 61.5% to 44.8%.
In conclusion, we report QOL results from a prospective

multicenter study of high-risk operable patients treated
with SR. Global QOL measured with the SF36, and dys-
pnea measured with the SOBQ, did not deteriorate signif-
icantly after SR. Low baseline SF36 scores did not predict
poor survival; however, low SOBQ scores at baseline, as
well as a significant decline in SOBQ score at 12 months,
did predict subsequent poor overall survival. Some advan-
tages related to minimizing postoperative dyspnea, as
measured by the SOBQ, were gained by using VATS
(rather than thoracotomy) or wedge resection (rather
rdiovascular Surgery c Volume 149, Number 3 723



TABLE 3. Results of a landmark analysis for overall survival and recurrence-free survival using month-3 and month-12 quality-of-life scores

Outcome

Month 3 Month 12

10-point decline No 10-point decline* 10-point decline No 10-point decline*

SOBQ

Overall survival

N 45 127 38 104

Median (mo) (95% CI) 47.7 (30.4, NA) 60.2 (53.7, NA) 43.0 (16.3, NA) NA (NA, NA)

HR (95% CI) 1.57 (0.93, 2.65) 2.10 (1.16, 3.81)

P value .09 .01

3-y rate (%, 95% CI)y 65.2 (52.3, 81.1) 78.3 (71.3, 86.1) 63.9 (49.9, 81.8) 87.2 (81.0, 94.0)

Recurrence-free survival

N 44 125 31 98

Median (mo) (95% CI) 47.7 (34.1, NA) 50.7 (38.1, NA) 43.0 (23.4, NA) 49.6 (41.7, NA)

HR (95% CI) 1.03 (0.63, 1.68) 1.39 (0.74, 2.61)

P value .90 .30

2-y rate (%, 95% CI)y 75.1 (63.4, 89.0) 74.2 (66.9, 82.3) 62.7 (49.0, 80.3) 86.5 (80.2, 93.4)

SF36 physical component, gender and age adjusted

Overall survival

N 17 148 22 119

Median (mo) (95% CI) NA (NA, NA) 60.2 (50.6, NA) NA (NA, NA) NA (NA, NA)

HR (95% CI) 1.06 (0.46, 2.47) 1.51 (0.73, 3.13)

P value .89 .26

3-y rate (%, 95% CI)y 68.2 (48.6, 95.7) 75.7 (68.9, 83.2) 62.2 (44.6, 86.8) 85.3 (79.0, 92.0)

Recurrence-free survival

N 15 147 15 113

Median (mo) (95% CI) NA (NA, NA) 50.6 (37.9, 58.6) 34.6 (10.5, NA) 49.6 (42.4, NA)

HR (95% CI) 0.71 (0.29, 1.77) 1.52 (0.68, 3.39)

P value .47 .30

2-y rate (%, 95% CI)y 70.1 (51.2, 96.0) 75.8 (69.1, 83.1) 54.2 (36.8, 79.8) 86.5 (80.6, 92.9)

SF36 mental component, gender and age adjusted

Overall survival

N 27 138 20 121

Median (mo) (95% CI) 60.2 (21.6, 60.2) NA (NA, NA) NA (NA, NA) NA (NA, NA)

HR (95% CI) 1.40 (0.74, 2.65) 1.37 (0.62, 3.07)

P value .30 .44

3-y rate (%, 95% CI)y 62.0 (45.0, 85.5) 77.3 (70.4, 84.8) 72.9 (54.9, 96.6) 83.2 (76.7, 90.2)

Recurrence-free survival

N 27 135 17 111

Median (mo) (95% CI) 45.4 (14.8, NA) 50.7 (38.6, NA) NA (NA, NA) 49.6 (41.7, NA)

HR (95% CI) 1.38 (0.79, 2.42) 0.80 (0.32, 2.01)

P value .26 .63

2-y rate (%, 95% CI)y 65.2 (49.1, 86.4) 77.1 (70.3, 84.5) 74.7 (57.7, 96.6) 82.6 (76.2, 89.7)

P values are from the Cox Model. SOBQ, (University of California, San Diego) shortness of breath questionnaire; NA, not applicable; CI, confidence interval; HR, hazard ratio;

SF36, 36-item short-form health survey. *Reference group. yKaplan-Meier estimates using all data.
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than segmentectomy). In addition, VATS, as opposed to
thoracotomy, patients had improved PCS scores at 3
months, lending support to the preferential use of VATS
when SR is performed.
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Discussion
Dr Michael Jaklitsch (Boston, Mass). We are all indebted to

the authors for accumulating preoperative and serial postoperative
quality-of-life scores in 212 patients in a multi-institutional pro-
spective randomized trial of sublobar resection versus sublobar
resection with brachytherapy in a high-risk surgical population.

Quality-of-life measures were obtained using the SF36 and
SOBQ dyspnea scale. It is the only prospectively accumulated
data that I know of that has been reported within a high-risk
operable group for which the planned operation was always
limited to wedge or segment, owing to the baseline functional
status. It reports important benchmark measures that can be
compared with other modalities of therapy and has great value
in that regard.

However, the hypothesis presented in the article is that one of
the preoperative scores would predict which patients were at
highest risk for complications, and the SF36 had neither predictive
nor prognostic value in this study. The SOBQ dyspnea score had
both predictive and prognostic values, but not with a robust
association.

The SF36 is relatively quick, but I have found it too crude to be
discriminating in elderly patients. Time and again,wefind thegreat-
est value in the simplest preoperative measures, namely, 6-minute
walk distance, stair climbing, and the ability to care for oneself in
activities of daily living. Data from these 3 tests—6-minute walk
distance, stair climbing, and activities of daily living—are not
included in this analysis. Was there an intention at trial design to
compare the SF36 and the SOBQ data with these tests?
rdiovascular Surgery c Volume 149, Number 3 725
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Secondly, preoperative performance status was measured,
judging by Table 1, yet I did not see an analysis of the abil-
ity of performance status measures to predict adverse out-
comes. You have a large proportion of impaired
performance status patients within the trial, so that analysis
could be performed.

Finally, I would like to make just a comment to ask why it is a
negative trial. There are plenty of adverse events in the trial, and it
is an impaired case. Is your theory, the mathematical theory, that
you can predict—within this universe of high-probability—
adverse outcomes with these measures? Then, the question
becomes, going back to the earlier question—if you were to give
advice to thoracic surgeons here at this meeting, would you have
them add the SF36 and the SOBQ dyspnea score to what they
already do, or would you advise them to continue to depend on
the 6-minute walk distance, the stair climbing, and activities of
daily living?

Thank you very much for the privilege of reviewing the
manuscript.

Dr Meyers. Thanks, Dr Jaklitsch. You have a point that, with
regard to clinical care of patients, it is quite reasonable to limit
yourself to things like activities of daily living or a 6-minute
walk distance—something that could be very easily measurable
in clinical practice.

With regard to performing a clinical trial, when we are creating
a clinical trial, there are always voices throughout the room trying
to add 1 more test and 1 more survey until the clinical trial
becomes so onerous for those in the trial and for the patient that
726 The Journal of Thoracic and Cardiovascular Surg
it becomes a challenge to conduct. It is always an exercise of
discretion to pick instruments to measure quality of life, but we
always have to leave some behind.

I do not believe that the primary plan of this trial was to use
quality-of-life scores to predict adverse outcomes. Prediction is
always kind of a risky claim. There was an interest in looking
for an association between different levels of quality of life and
adverse outcomes; but the quality-of-life endpoint was originally
included because we knew that the survival outcome of the
brachytherapy intervention was likely to be close to that of the
nonbrachytherapy intervention. If you have 2 interventions that
have a very similar or identical outcome with regard to survival
or recurrence, then you might pick a winner by another dimension,
which in this case would be quality of life.

As it turned out, the freedom from recurrence was identical, the
survival was identical, and the quality of life was identical. So it
turned out not to be a tiebreaker or a discriminator between the
2 therapies.

Dr Todd L. Demmy (Buffalo, NY). A common thread in
quality-of-life research is that with less lung after resection, people
tend to experience more pain. Were you able to tease out the
component of pain in your quality-of-life assessments to see if
that is perhaps why the VATS had a bigger effect in that group?

Thank you.
Dr Meyers. As you know, the SF36 has a physical component

score and a mental component score. I imagine pain impacts both
of them; it affects mobility and general outlook. We did not have a
specific separate pain score that we were assessing.
ery c March 2015
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