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ABSTRACT

Introduction: There is a lack of data on the efficacy and
safety of concurrent chemoradiotherapy in elderly, limited-
stage, patients with SCLC.

Methods: We compared outcomes of patients 70 years of
age or older versus younger patients within the Concurrent
Once-daily Versus twice-daily RadioTherapy (CONVERT)
trial. Patients were randomized to receive 45 Gy/30 twice-
daily fractions/19 days or 66 Gy/33 once-daily fractions/45
days concurrently with platinum-based chemotherapy.
Overall survival and progression-free survival were evalu-
ated using Kaplan-Meier methodology and Cox proportional
hazards regression.

Results: Of 547 patients randomized between April 2008
and November 2013, 57 did not receive protocol treatment
and were excluded. Of the 490 patients included, 67 (14%)
were 70 years of age or older (median age: 73 years; range:
70–82). Fewer older patients received the optimal number
of radiotherapy fractions (73% versus 85%; p ¼ 0.03);
however, chemotherapy compliance was similar in both
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groups (p ¼ 0.24). Neutropenia grade 3/4 occurred more
frequently in the elderly (84% versus 70%; p ¼ 0.02) but
rates of neutropenic sepsis (4% versus 7%; p ¼ 0.07) and
death (3% versus 1.4%; p ¼ 0.67) were similar in both
groups. With a median follow-up of 46 months; median
survival in the elderly versus younger groups was 29 (95%
confidence interval [CI]: 21–39) versus 30 months (95% CI:
26–35), respectively; (hazard ratio: 1.15, 95% CI: 0.84–
1.59; p ¼ 0.38). Median time to progression in the elderly
versus younger groups was 18 months (95% CI: 13–31)
versus 16 months (95% CI: 14–19), respectively (hazard
ratio: 1.04, 95% CI: 0.76–1.41; p ¼ 0.81).

Conclusions: Concurrent chemoradiotherapy with modern
radiotherapy techniques should be a treatment option for
fit, older patients.

� 2018 International Association for the Study of Lung
Cancer. Published by Elsevier Inc. This is an open access
article under the CC BY license (http://creativecommons.
org/licenses/by/4.0/).
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Introduction
Lung cancer is a disease of the elderly with a

median age of 71 years at diagnosis.1 Up to 13% of all
lung cancer diagnoses are SCLC and of those 30% are
defined as limited-stage disease (LS-SCLC) or stage I-
III according to TNM classification.2-4 The prognosis of
LS-SCLC is poor despite optimal treatment.2,3 The
current standard of care for fit patients with LS-SCLC
is thoracic radiotherapy delivered concurrently with
platinum doublet chemotherapy followed by prophy-
lactic cranial irradiation (PCI) in patients without
progressive disease.5 The optimal radiotherapy timing
and schedule was investigated in the landmark Inter-
group 0096 study which showed improved survival
with twice-daily concurrent chemoradiotherapy (45
Gy/30 fractions over 3 weeks) compared to once-daily
treatment (45 Gy/25 fractions over 5 weeks) at the
expense of higher rates of severe esophagitis.6

Following the Intergroup 0096 trial results in the
late 1990s, concerns regarding toxicity, the low dose
of radiotherapy used in the once-daily arm, and
logistical issues surrounding the delivery of twice-daily
radiotherapy resulted in its poor adoption in routine
clinical practice.7 The CONVERT trial compared twice-
daily to once-daily concurrent chemoradiotherapy in
the era of modern conformal radiotherapy in LS-SCLC.8

The results showed no significant difference in sur-
vival and toxicity between the two groups establishing
twice-daily radiotherapy as the standard of care in
good performance status LS-SCLC. Despite no signifi-
cant difference in outcomes in the twice-daily and
once-daily radiotherapy arms in the CONVERT trial,
survival rates in both arms were higher than previ-
ously reported.6,8 Severe toxicity was less compared to
that reported in the Intergroup 0096 trial, particularly
radiation esophagitis.6,8 The improved outcomes were
thought to reflect advances in staging and supportive
management of LS-SCLC in the last 2 decades, along-
side the use of modern radiotherapy techniques.

The optimal treatment for older patients with LS-
SCLC is not established. The prognostic role of age re-
mains unclear with conflicting results from retrospective
studies.9-15 Corso et al.16 recently showed an overall
survival (OS) benefit of 6.3 months with modern che-
moradiotherapy in a population-based analysis of 8637
patients aged 70 years or older with LS-SCLC. However,
there is a lack of high-level evidence to guide treatment
in older patients as a result of their under-
representation in clinical trials.17,18 Consequently, and
also due to concerns regarding increased treatment-
related toxicity, or poorer tolerance of treatment-
related toxicity, older patients are less likely to receive
standard of care treatment with the potential risk of
under-treatment.19

In this analysis, we aimed to evaluate the outcomes of
older patients randomized to the CONVERT trial to
inform treatment decisions in older patients in the era of
modern chemoradiotherapy.
Materials and Methods
Trial Design

Details of the trial design have been published previ-
ously.8 Briefly, the CONVERT trial was an international,
multicenter, phase III randomized controlled trial. The
main eligibility criteria were: age 18 years of age or older;
Eastern Cooperative Oncology Group performance status
(PS) 0-1 (on a scale of 0 to 5, with 0 indicating no
symptoms and higher numbers reflecting greater
disability),20 patients with PS 2 due to disease-related
symptoms and not comorbidities; maximum of one of
the following adverse biochemical factors: serum alkaline
phosphatase more than 1.5 times the upper limit of
normal, serum sodium less than the lower limit of normal,
serum lactate dehydrogenase more than the upper limit
of normal. Patients were randomized to receive either
twice-daily radiotherapy (45 Gy/30 twice-daily fractions
over 19 days) or once-daily radiotherapy (66 Gy/33 daily
fractions over 45 days) concurrently with chemotherapy.
Radiotherapy commenced on day 22 of cycle 1. Three-
dimensional conformal radiotherapy was mandatory
and elective nodal irradiation was not permitted.
Staging with positron-emission tomography – computed
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tomography and the use of intensity-modulated radio-
therapy were permitted but not mandated. A radio-
therapy quality assurance programwas set up, the details
of which have been reported previously.8 Chemotherapy
consisted of 4 to 6 cycles of cisplatin and etoposide
every 3 weeks in both groups (etoposide 100 mg/m2

intravenously on days 1–3 and cisplatin 75 mg/m2

intravenously on day 1 or cisplatin 25 mg/m2 intrave-
nously on days 1–3 of the cycle). Each center elected to
prescribe 4 or 6 cycles for all their trial patients. Patients
without evidence of progressive disease on computed
tomography scan and with no clinical evidence of brain
metastases were offered PCI no later than 6 weeks
following the last cycle of chemotherapy. There was no
upper age limit in the CONVERT trial.

Patients were followed-up for 5 years after treat-
ment. All participants gave written informed consent to
participate and the study was conducted according to
the Declaration of Helsinki and Good Clinical Practice
Guidelines. The protocol was approved by the institu-
tional review board or the research ethics committee at
each study center.
Outcomes and Statistical Analysis

The outcomes of the age-subgroup analysis were
OS (defined as the time from randomization until
death from any cause); progression-free survival (PFS)
measured from randomization to the first date of any
local or metastatic disease or, if missing, date of death;
acute toxicity (defined as toxicity occurring between
the start and up to 3 months after completion of
Figure 1. Patient alloc
treatment according to the Common Terminology
Criteria for Adverse Events [version 3.0])21; and
treatment compliance. OS and PFS were estimated
using the Kaplan-Meier method and compared using
the log-rank test. Age groups were compared using
Pearson chi-squared and Fisher’s exact tests where
appropriate and continuous variables were compared
using Mann-Whitney tests. The statistical analysis was
performed using Stata 13.1.
Results
Patients

Between April 2008 and November 2013, 547 pa-
tients were randomized to the CONVERT trial. For the
purposes of the age-subgroup analysis, 57 patients (32
from the once-daily and 25 from the twice-daily treat-
ment arm, respectively) were excluded because they
did not receive protocol treatment; 46 did not receive
any radiotherapy, 10 received sequential radiotherapy,
and 1 patient received palliative radiotherapy (Fig. 1).
More older patients were excluded from this analysis
compared to their younger counterparts (20% versus
9%, respectively).

Of the 490 patients included in this analysis, 67
(14%) were aged 70 years or older with a median age
of 73 years (range: 70–82 years). There were 21 pa-
tients aged 75 years or older and 4 patients aged 80
years or older. The median age of the younger group
was 60 years (range: 29–70 years). Among the pa-
tients 70 years or older, 29 (43%) and 38 (57%) were
randomized to the twice-daily and once-daily
ation to age groups.



Table 1. Patients’ Characteristics at Baseline per Age Group

Age Group

p Value
<70 (%)
n ¼ 423

�70 (%)
n ¼ 67

Age (years)
Median (range) 60 (29–70) 73 (70–82)
Treatment

BD 220 (52) 29 (43) 0.180
OD 203 (48) 38 (57)

Sex
Male 225 (53) 46 (69) 0.020
Female 198 (47) 21 (31)

ECOG PS
0 198 (47) 29 (43) 0.840
1 211 (50) 36 (54)
2 14 (3) 2 (3)

MRC dyspnea score40

0 160 (38) 19 (28) 0.259
1 142 (34) 29 (43)
2 56 (13) 10 (15)
3 36 (9) 2 (3)
4 3 (1) 1 (1)

Weight loss in the
last 6 months

No change 269 (64) 46 (69) 0.200
<5% 67 (16) 12 (18)
5%–10% 43 (10) 1 (1)
>10% 16 (4) 4 (6)
Not known 28 (6) 4 (6)

UICC/AJCC stage4

I-II 69 (16) 13 (20) 0.430
III 331 (78) 52 (78)
Not known 23 (5) 2 (3)

Serum alkaline
phosphatase

�ULN � 1.5 415 (98) 65 (97) 0.560
>ULN � 1.5 8 (2) 2 (3)

Serum sodium
�LLN 344 (81) 52 (78) 0.470
<LLN 79 (19) 15 (22)

Serum LDH
�ULN 318 (75) 51 (76) 0.200
>ULN 102 (24) 14 (21)
Not known 3 (1) 2 (3)

PCI
No 42 (10) 7 (11) 0.870
Yes 379 (90) 59 (89)

PET-CT staging
No 183 (43) 25 (37) 0.600
Yes 239 (57) 42 (63)
Not known 1 (<1) 0 (0)

(continued)

Table 1. Continued

Age Group

p Value
<70 (%)
n ¼ 423

�70 (%)
n ¼ 67

Smoking historya

Never 5 (1) 0 (0) 0.003
Ex-smoker 257 (61) 55 (82)
Current 161 (38) 12 (18)

GTV (mL) n ¼ 413 n ¼ 65
Median (range) 81.6 (0.5-635.1) 93.4 (6.3-436.4) 0.390

aNever smokers: adults who have never smoked a cigarette or who smoked
fewer than 100 cigarettes in their entire lifetime; former smokers: adults
who have smoked at least 100 cigarettes in their lifetime, but say they
currently do not smoke; current smokers: adults who have smoked 100
cigarettes in their lifetime and currently smoke cigarettes every day (daily)
or some days (nondaily).
BD, twice daily; ECOG, Eastern Cooperative Oncology Group; GTV, gross
tumor volume; LDH, lactate dehydrogenase; LLN, lower limit of normal;
MRC, Medical Research Council; OD, once daily; PCI, prophylactic cranial
irradiation; PET-CT, Positron-emission tomography–computed tomography;
PS, performance status; UICC, Union for International Cancer Control; AJCC,
American Joint Committee on Cancer; ULN, upper limit of normal.
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radiotherapy arms, respectively. Baseline characteris-
tics (Table 1) were well balanced apart from more
male patients (p ¼ 0.02) and ex-smokers (p ¼ 0.003)
in the elderly group. There were no statistically sig-
nificant differences in PS or dyspnea score among the
two age groups (Table 1). Notably, there were only
two older patients with a PS of 2; one was random-
ized to the twice-daily treatment arm, and one to the
once-daily arm.
Treatment Delivered

The majority of patients received 4 chemotherapy
cycles (64% elderly versus 63% younger) with no sig-
nificant difference in those who received less than 4
compared to 4 or more cycles in the two groups (p ¼
0.24). A similar number of older compared to younger
patients received 5 or 6 chemotherapy cycles (21%
versus 26%, respectively, p ¼ 0.48). Radiotherapy
compliance was worse in the elderly with significantly
fewer patients receiving the optimal number of fractions
(more than 30) as per protocol (73% elderly versus 85%
younger, p ¼ 0.03) (Table 2).8 More younger patients
completed radiotherapy within the optimal treatment
time defined in the protocol (19 to 21 days in the twice-
daily and 45 to 47 days in the once-daily groups,
respectively), but this did not reach statistical signifi-
cance (41 (61%) older versus 298 (71%) younger pa-
tients, respectively; p ¼ 0.153) (Table 2).8

In the twice-daily radiotherapy arm, 19 of 29 older pa-
tients (66%) completed chemotherapy compared to 23 of
38 older patients (61%) in the once-daily arm. A similar
proportion of elderly patients received more than 30 frac-
tions of radiotherapy as per protocol in both treatment
arms: 22 (76%) and 27 patients (71%) in the twice-daily
and once-daily radiotherapy arms, respectively (Table 2).

Of the 21 patients older than 75 years, 11 did not
complete their planned chemotherapy and 4 did not
receive the intended radiotherapy. All 4 patients who



Table 2. Radiotherapy Compliance per Age Group

Arm (N)
Dose (Gy)
n (%)

No. Fractions
n (%)

Overall Treatment Time (days)
n (%)

BD (249) <44 44-46 >46 <28 28-29 30 >30 <19 19 20-21 >21
<70 (220) 1 (0.4) 216 (98) 3 (1) 10 (5) 18 (8) 191 (87) 1 (0.4) 11 (5) 143 (65) 19 (9) 47 (21)
�70 (29) 0 (0) 29 (100) 0 (0) 2 (7) 5 (17) 22 (76) 0 (0) 4 (14) 15 (52) 5 (17) 5 (17)
OD (240) <60 60-62 64-68 <30 30-32 33 >33 <45 45 46-47 >47
<70 (202) 17 (8) 16 (8) 169 (84) 13 (6) 23 (11) 165 (82) 1 (0.5) 31 (15) 98 (49) 38 (19) 35 (17)
�70 (38) 5 (13) 3 (8) 30 (79) 3 (8) 8 (21) 27 (71) 0 (0) 10 (26) 16 (42) 5 (13) 7 (18)

BD, twice-daily; OD, once-daily.
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were 80 years or older completed radiotherapy; how-
ever, only 1 completed their planned chemotherapy.

A similar proportion of patients in both groups
received PCI: 59 (88%) versus 377 (89%) in the elderly
and younger groups, respectively, including two older
patients older than 80 years.

Thirty-seven of 57 patients who were excluded from
this analysis due to treatment protocol violations did not
complete chemotherapy. Within the same group, only 2
of 10 patients who received sequential radiotherapy
completed treatment.
Survival
With a median follow-up of 46 months; 2-year sur-

vival was 53% (95% confidence interval [CI]: 41–64) in
the elderly and 57% (95% CI: 52–61) in the younger
group. Median survival was 29 months (95% CI: 21–39)
in the elderly and 30 months (95% CI: 26–35) in the
younger group (hazard ratio [HR] for OS: 1.15, 95% CI:
0.84–1.59; p ¼ 0.38) (Fig. 2A). The median time to local
Figure 2. Kaplan-Meier curves for (A) overall survival and (B)
younger (blue line) groups. Hazard ratios (HRs), 95% confiden
against yearly intervals are shown.
or distal disease progression was 18 months (95% CI:
13–31) in the elderly and 16 months (95% CI: 14–19) in
the younger group (HR for PFS: 1.04, 95% CI: 0.76–1.41;
p ¼ 0.81) (Fig. 2B). Two-year and OS rates were similar
independent of treatment arm in elderly patients: 30
months (95% CI: 22–not reached) and 55% (95% CI:
36–71), respectively, in the twice-daily group and 26
months (95% CI: 19–not reached) and 49% (95% CI:
31–64), respectively, in the once-daily group (HR for OS:
0.97, 95% CI: 0.53–1.76; p ¼ 0.91) (Fig. 3). The median
OS and PFS for the protocol violation group was 11
months (95% CI: 8–17) and 7 months (95% CI: 5–12)
respectively.
Acute Toxicity
Table 3 summarizes the rates of grade 3/4 acute

toxicity. Older patients suffered from significantly more
neutropenia (84% versus 70%, p ¼ 0.02) and throm-
bocytopenia (28% versus 18%, p ¼ 0.05) compared to
their younger counterparts. However, this did not
progression-free survival for elderly (dashed red line) and
ce intervals (Cis), p values, and number of patients at risk



Figure 3. Kaplan-Meier curves for overall survival for elderly
patients who received twice-daily (BD) (dashed red line) or
once-daily (OD) radiotherapy (blue line). Hazard ratios
(HRs), 95% confidence intervals (Cis), p values and number of
patients at risk against yearly intervals are shown.

Table 4. Acute Grade 3/4 Toxicity in Patients �75 Years Old

Acute G3/4 Toxicity
�75, n (%)
N ¼ 21

Neutropenia 16 (76)
Neutropenic sepsis 1 (5)
Infection 2 (10)
Thrombocytopenia 6 (29)
Radiation pneumonitis 1 (5)
Esophagitis 5 (24)
Vomiting 2 (10)
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translate into higher rates of neutropenic sepsis (4%
versus 7%; p ¼ 0.07), hospitalization (duration of
inpatient stay in days, median [range]; 0 [0–42] versus
0 [0–50]; p ¼ 0.21), and transfusion of red blood cells
(43% versus 34%; p ¼ 0.14) or of platelets (9% versus
6%; p ¼ 0.39) in the elderly and younger groups,
respectively. The rates of grade 3/4 radiation esophagitis
(19% versus 20%; p ¼ 0.870) and grade 3/4 pneumo-
nitis (3% versus 2%; p ¼ 0.31) were similar in the
elderly and younger groups, respectively.

In the group older than 75 years (n ¼ 21), acute
grade 3/4 radiation pneumonitis was reported in one
patient (5%), grade 3/4 esophagitis in five patients
(24%), grade 3/4 neutropenic sepsis in one patient
(5%), and grade 3/4 vomiting in two patients (10%) as
shown in Table 4. All four patients aged 80 years of age
Table 3. Acute Grade 3/4 Toxicity per Age Group

Acute Grade 3/4 Toxicity
<70, n (%)
N ¼ 423

�70, n (%)
N ¼ 67 p Value

Neutropenia 293 (70) 56 (84) 0.020
Neutropenic sepsis 29 (7) 3 (4) 0.070
Infection 49 (12) 9 (13) 0.670
Thrombocytopenia 77 (18) 19 (28) 0.050
Radiation pneumonitis 6 (2) 2 (3) 0.310
Esophagitis 85 (20) 13 (19) 0.870
Vomiting 22 (5) 2 (3) 0.070
or older developed significant toxicity: one patient
experienced grade 3 esophagitis; one patient experi-
enced grade 4 leucopenia and grade 3 urinary infection;
one patient experienced grade 4 neutropenia, grade 2
pulmonary edema, and grade 3 cardiac ischemic infarc-
tion; and one patient died from peripheral arterial
ischemia, pancytopenia, and neutropenic sepsis.

Grade 3/4 acute toxicity in elderly patients in the
twice-daily radiotherapy group (n ¼ 29) and once-daily
radiotherapy group (n ¼ 38) was recorded as: radiation
pneumonitis 0 (0%) versus 2 (5%), esophagitis 4 (14%)
versus 9 (24%), neutropenic sepsis 3 (10%) versus
0 (0%), thrombocytopenia 10 (34%) versus 9 (23%),
and vomiting 2 (7%) versus 0 (0%), respectively.

There were eight treatment-related deaths, two in the
elderly and six in the younger group (3% versus 1.4%,
p ¼ 0.67). In the elderly group, one patient died from
neutropenic sepsis and one from dementia attributed to
PCI. In the younger group, causes of death included
neutropenic sepsis in two patients, radiation pneumo-
nitis in two patients, sepsis in one patient, and bronchial
pneumonia in one patient. There were seven cardiovas-
cular deaths in the younger group and none in the
elderly group.

In the protocol violation group (n ¼ 57), none of the
patients developed grade 3/4 radiation pneumonitis or
esophagitis. Twenty-one patients (37%) developed acute
grade 3/4 neutropenia, five patients (9%) grade 3/4
infection, three patients (5%) grade 3/4 neutropenic
sepsis, three patients (5%) grade 3/4 thrombocytopenia,
and two patients (4%) grade 3/4 vomiting.
Discussion
In this study, we report the results of the age-

subgroup analysis of the CONVERT trial, the largest
chemoradiotherapy randomized trial to date in LS-SCLC.
The results showed comparable survival and toxicity
between older and younger patients who participated in
the trial. We defined older patients as those aged
70 years or more as this cutoff has been commonly used
as the age limit for entry into lung cancer clinical trials.
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Trial data to inform treatment decisions in this pa-
tient group are limited and more than 10 years old. A
phase II trial of concurrent accelerated hyper-
fractionated radiotherapy (1.5 Gy/fraction twice daily to
a total dose of 45 Gy) and carboplatin/etoposide
chemotherapy showed a median survival of 15 months,
5-year survival of 13%, and tolerable toxicity in 72 fit
patients with LS-SCLC aged 70 years or more.22 Analysis
of the Surveillance, Epidemiology and End Results –
Medicare data from 565 patients who were older than
65 years between 1992 and 2007 showed similar sur-
vival with the use of concurrent chemoradiotherapy with
cisplatin/etoposide compared to carboplatin/etoposide
(median survival 13.8% versus 13.7%, respectively).23

Apart from the CONVERT trial, the only other age-
group analysis from a randomized controlled trial
investigating concurrent chemoradiotherapy in LS-SCLC
(Intergroup 0096) showed similar survival outcomes
between age groups. However, worse hematological
toxicity and treatment-related mortality was reported in
patients older than the age of 70 years compared to their
younger counterparts.24

In CONVERT, hematological toxicity was higher in the
elderly but there was no increased risk of neutropenic
sepsis or hospitalization. In contrast to the Intergroup
0096 trial, fatal toxicity was similar in the two age
groups of the CONVERT trial, probably reflecting
reduced rates of toxicity with the use of advanced
radiotherapy techniques. However, the small group of
patients aged 80 years or older in the trial experienced
severe toxicity including one treatment-related death
reported as dementia from PCI. In a meta-analysis of
2140 patients with SCLC, Pignon et al.25 showed
improved survival outcomes with chemoradiotherapy
(concurrent, sequential, or alternating) compared to
chemotherapy alone in patients younger than 70 years,
but this was not shown in older patients (relative risk of
death: 1.07, 95% CI: 0.70–1.64). Although the benefit of
PCI to OS and intracranial recurrence is well established
in SCLC, data on the efficacy and safety of PCI in elderly
patients with LS-SCLC are lacking.26,27 Early studies
report age (older than 60 years) as a factor associated
with increased risk for acute and chronic neurotoxicity
following PCI, the concurrent administration of chemo-
therapy with PCI, and a PCI dose greater than 30 Gy.28-30

A retrospective analysis of 1926 elderly (aged 70 years
or older) LS-SCLC patients using the Surveillance,
Epidemiology and End Results database showed that the
survival benefit of PCI is maintained for patients older
than 70 years, although no toxicity data were pre-
sented.31 A more recent analysis of a cohort of 151 pa-
tients aged 70 years or older who were treated with PCI
at the MD Anderson Center showed no survival advan-
tage in patients with tumors 5 cm or larger.32 There are
very little data to guide the management of octogenar-
ians with LS-SCLC. Most of the evidence comes from
small retrospective series evaluating outcomes in pa-
tients with both limited- and extensive-stage disease,
often treated with chemotherapy alone and with limited
toxicity outcomes.33-35 Because of the small number of
octogenarians in the CONVERT trial, we cannot draw any
firm conclusions on the appropriate management of
these patients; however, given the high rates of observed
toxicity in this analysis, this should be further investi-
gated in larger studies.

In this analysis, chemotherapy compliance was not
different in the two age groups, even in patients who
received more than 4 cycles of chemotherapy. Fewer
older patients completed the optimal number of radio-
therapy fractions; however, radiotherapy compliance
was greater than 70% in the elderly with low rates of
radiation pneumonitis and esophagitis, indicating that
radiotherapy, even when administered in a twice-daily
schedule, is well tolerated by older patients. In the
Intergroup 0096 study, more older patients failed to
complete 4 cycles of chemotherapy compared to their
younger counterparts, although radiotherapy compli-
ance was not reported. There were more older patients
with a PS of 2 (10%) in the Intergroup 0096 study
compared to CONVERT (3%), which could have
contributed to the lower treatment compliance. In the
CONVERT trial, the two patients in the elderly group
with a PS of 2 (aged 76 and 73 years, respectively)
completed treatment as per protocol, suggesting that
treatment completion could be feasible in less fit pa-
tients, although the small number of patients prevents
any meaningful conclusions. More older compared to
younger patients were excluded from the analysis
because they did not receive protocol treatment. This
could be due to a number of reasons, including more
aggressive disease and concerns regarding increased
treatment-related complications in the elderly who
generally have a higher comorbidity burden.

Our results are particularly relevant as robust evi-
dence to guide treatment decisions in elderly LS-SCLC
patients is lacking. The large retrospective analysis by
Corso et al.16 is the only other recent study that inves-
tigated outcomes of older patients (aged 70 years or
older) with LS-SCLC following chemoradiotherapy
showing a survival benefit of chemoradiotherapy
compared to chemotherapy alone (OS 15.6 months
versus 9.3 months, respectively, p < 0.001).16 However,
this population-based study did not report on toxicity.
This analysis is associated with a number of limitations
that restrict the generalizability of the results to elderly
patients treated in routine clinical practice. Firstly,
despite the absence of an upper age limit in the trial,
only a small group of patients (14%) were older than the
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age of 70 years. Secondly, all patients except two in the
elderly cohort had a PS of 0-1. These criteria only apply
to a small proportion of elderly patients with LS-SCLC,
which highlights the need for adequately powered,
elderly-specific clinical trials or for population-based
studies which may be more representative of the pa-
tients seen in the routine setting. Thirdly, due to the
small numbers of patients who are 75 years or older and
80 years or older, preventing any meaningful statistical
comparisons, we only provide summary statistics for
treatment compliance and toxicity; therefore, the results
should be interpreted with caution.

More recently, there has been interest in investi-
gating physiological or functional parameters rather
than chronological age in treatment decisions. However,
there is still a lack of consensus on the definition of
“elderly” patients. Introduction of tools such as the
Comprehensive Geriatric Assessment (CGA), which pro-
vides a holistic, multidisciplinary assessment of the pa-
tient’s functional status, have been shown to predict
cancer-related morbidity and mortality in the elderly.36

However, the CGA’s feasibility and effectiveness in clin-
ical practice has not been yet established, limiting its
widespread use. One of the few phase III randomized
trials that evaluated treatment allocation in patients with
NSCLC based on the CGA showed no difference in sur-
vival. However, patients experienced significantly less
toxicity of any grade in the CGA arm.37 Disappointingly,
prescreening methods for frailty that could differentiate
fit patients able to receive standard of care treatment
from those who would benefit from a CGA to personalize
treatment have failed to show efficacy.38 Further
research is required to evaluate the utility of these tools
in clinical practice.39

In conclusion, concurrent chemoradiotherapy with
modern radiotherapy techniques is safe and effective for
fit, older patients with LS-SCLC. Certainly up to the age of
80 years chronological age as a sole factor should not be
a barrier to this treatment being offered Future work
should concentrate on establishing elderly-specific clin-
ical trials incorporating functional assessment tools.
Acknowledgments
This work was supported by the Cancer Research UK
Clinical Trials Awards and Advisory Committee (grant
reference number C17052/A8154); the French Ministry
of Health, Programme Hospitalier de Recherche Clinique
(grant reference number NAT 2007-28-01); the Cana-
dian Cancer Society Research Institute (grant reference
number 021039), and the European Organisation for the
Research and Treatment of Cancer (Cancer Research
Fund, Lung Cancer, and Radiation Oncology Groups).
Cancer Research UK reviewed and approved the study
design. None of the funders had any role in the collec-
tion, analysis and interpretation of data, in the writing of
the report, and in the decision to submit the article for
publication. The authors thank the National Cancer
Research Institute Radiotherapy Trials Quality Assur-
ance team (Nicki Groom and Elena Wilson) for their
support, the Manchester Clinical Trials Unit and all the
investigators at the participating sites, and Sally Falk for
editorial assistance.

References
1. Owonikoko TK, Ragin CC, Belani CP, et al. Lung cancer in

elderly patients: an analysis of the surveillance, epide-
miology, and end results database. J Clin Oncol.
2007;25:5570–5577.

2. Khakwani A, Rich AL, Tata LJ, et al. Small-cell lung
cancer in England: trends in survival and chemotherapy
using the National Lung Cancer Audit. PLoS ONE. 2014;9:
e89426.

3. Govindan R, Page N, Morgensztern D, et al. changing
epidemiology of small-cell lung cancer in the United
States over the last 30 years: analysis of the Surveil-
lance, Epidemiologic, and End Results Database. J Clin
Oncol. 2006;24:4539–4544.

4. Vallières E, Shepherd FA, Crowley J, et al. International
Association for the Study of Lung Cancer International
Staging Committee and Participating Institutions. The
IASLC Lung Cancer Staging Project: proposals regarding
the relevance of TNM in the pathologic staging of small
cell lung cancer in the forthcoming (seventh) edition of
the TNM classification for lung cancer. J Thorac Oncol.
2009;4:1049–1059.

5. Rudin CM, Ismaila N, Hann CL, et al. Treatment of
small-cell lung cancer: American Society of Clinical
Oncology endorsement of the American College of
Chest Physicians guideline. J Clin Oncol. 2015;33:4106–
4111.

6. Turrisi AT, Kim K, Blum R, et al. Twice-daily compared
with once-daily thoracic radiotherapy in limited small-
cell lung cancer treated concurrently with cisplatin
and etoposide. N Engl J Med. 1999;340:265–271.

7. Komaki R, Khalid N, Langer CJ, et al. Penetration of
recommended procedures for lung cancer staging and
management in the United States over 10 years: a
quality research in radiation oncology survey. Int J
Radiat Oncol Biol Phys. 2013;85:1082–1089.

8. Faivre-Finn C, Snee M, Ashcroft L. Concurrent once-daily
versus twice-daily chemoradiotherapy in patients with
limited-stage small-cell lung cancer (CONVERT): an
open-label, phase 3, randomised, superiority trial. Lan-
cet Oncol. 2017;18:1116–1125.

9. Carlos Carlos Jara CC, Gómez-Aldaraví JL, Tirado R,
et al. Small-cell lung cancer in the elderly: is age of
patient a relevant factor? Acta Oncol. 1999;38:781–786.

10. Quon H, Shepherd FA, Payne DG, et al. The influence of
age on the delivery, tolerance, and efficacy of thoracic
irradiation in the combined modality treatment of
limited stage small cell lung cancer. Int J Radiat Oncol
Biol Phys. 1999;43:39–45.

http://refhub.elsevier.com/S1556-0864(18)33182-4/sref1
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref1
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref1
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref1
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref2
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref2
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref2
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref2
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref3
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref3
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref3
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref3
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref3
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref4
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref5
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref5
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref5
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref5
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref5
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref6
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref6
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref6
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref6
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref7
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref7
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref7
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref7
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref7
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref8
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref8
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref8
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref8
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref8
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref9
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref9
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref9
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref10
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref10
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref10
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref10
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref10


January 2019 Elderly Patients Treated in the CONVERT Trial 71
11. Siu LL, Shepherd FA, Murray N, et al. Influence of age on
the treatment of limited-stage small-cell lung cancer.
J Clin Oncol. 1996;14:821–828.

12. Albain KS, Crowley JJ, LeBlanc M, Livingston RB. De-
terminants of improved outcome in small-cell lung can-
cer: an analysis of the 2,580-patient Southwest Oncology
Group data base. J Clin Oncol. 1990;8:1563–1574.

13. Osterlind K, Andersen PK. Prognostic factors in small cell
lung cancer: multivariate model based on 778 patients
treated with chemotherapy with or without irradiation.
Cancer Res. 1986;46:4189–4194.

14. Sagman U, Maki E, Evans WK, et al. Small-cell carcinoma
of the lung: derivation of a prognostic staging system.
J Clin Oncol. 1991;9:1639–1649.

15. Spiegelman D, Maurer LH, Ware JH, et al. Prognostic
factors in small-cell carcinoma of the lung: an analysis of
1,521 patients. J Clin Oncol. 1989;7:344–354.

16. Corso CD, Rutter CE, Park HS, et al. Role of chemo-
radiotherapy in elderly patients with limited-stage
small-cell lung cancer. J Clin Oncol. 2015;33:4240–4246.

17. Talarico L, Chen G, Pazdur R. Enrollment of
elderly patients in clinical trials for cancer drug registra-
tion: a 7-year experience by the U.S. Food and Drug
Administration. J Clin Oncol. 2004;22:4626–4631.

18. Scher KS, Hurria A. Under-representation of older adults
in cancer registration trials: known problem, little
progress. J Clin Oncol. 2012;30:2036–2038.

19. Ludbrook JJ, Truong PT, MacNeil MV, et al. Do age and
comorbidity impact treatment allocation and outcomes
in limited stage small-cell lung cancer? A community-
based population analysis. Int J Radiat Oncol Biol Phys.
2003;55:1321–1330.

20. Oken MM, Creech RH, Tormey DC, et al. Toxicity and
response criteria of the Eastern Cooperative Oncology
Group. Am J Clin Oncol. 1982;5:649–655.

21. The National Cancer Institute. Acute and late toxicity
based on the Common Terminology Criteria for Adverse
Events version 3.0 (CTCAE v3.0). Secondary Acute and
late toxicity based on the Common Terminology Criteria
for Adverse Events version 3.0 (CTCAE v3.0). http://
ctep.cancer.gov/protocolDevelopment/electronic_
applications/docs/ctcaev3.pdf; 2009. Accessed July 2015.

22. Jeremic B, Shibamoto Y, Acimovic L, Milisavljevic S.
Carboplatin, etoposide and accelerated hyper-
fractionated radiotherapy for elderly patients with
limited small cell lung carcinoma: a phase II study.
Cancer. 1998;82:836–841.

23. Kim E, Biswas T, Bakaki P, Dowlati A, et al. Comparison of
cisplatin/etoposide versus carboplatin/etoposide con-
current chemoradiation therapy for limited-stage small
cell lung cancer (LS-SCLC) in the elderly population
(age>65 years using national SEER-Medicare data. Pract
Radiat Oncol. 2016;6:e163–e169.

24. Yuen AR, Zou G, Turrisi AT, et al. Similar outcome of
elderly patients in intergroup trial 0096: cisplatin, eto-
poside, and thoracic radiotherapy administered once or
twice daily in limited stage small cell lung carcinoma.
Cancer. 2000;89:1953–1960.

25. Pignon JP, Arriagada R, Ihde DC, et al. A meta-analysis of
thoracic radiotherapy for small-cell lung cancer. N Engl J
Med. 1992;327:1618–1624.
26. Auperin A, Arriagada R, Pignon JP, et al. Prophylactic
cranial irradiation for patients with small cell lung can-
cer in complete remission. Prophylactic Cranial Irradia-
tion Overview Collaborative Group. N Engl J Med.
1999;341:476–484.

27. Meert AP, Paesmans M, Berghmans T, et al. Prophylactic cra-
nial irradiation in small cell lung cancer: a systematic review
of the literature with meta-analysis. BMC Cancer. 2001;1:5.

28. Johnson BE, Patronas N, Hayes W, et al. Neurologic,
computed cranial tomographic, and magnetic resonance
imaging abnormalities in patients with small-cell lung
cancer: further follow-up of 6- to 13-year survivors.
J Clin Oncol. 1990;8:48–56.

29. Shaw E, Su J, Eagan R, et al. Prophylactic cranial irra-
diation in complete responders with small-cell lung
cancer: analysis of the Mayo Clinic and North Central
Cancer Treatment Group data bases. J Clin Oncol.
1994;12:2327–2332.

30. Glantz MJ, Choy H, Yee L. Prophylactic cranial irradiation
in small cell lung cancer: rationale, results, and recom-
mendations. Semin Oncol. 1997;24:477–483.

31. Eaton BR, Kim S, Marcus DM, et al. Effect of prophylactic
cranial irradiation on survival in elderly patients
with limited-stage small cell lung cancer. Cancer.
2013;119:3753–3760.

32. Farooqi AS, Holliday EB, Allen PK, et al. Prophylactic
cranial irradiation after definitive chemoradiotherapy for
limited-stage small cell lung cancer: do all
patients benefit? Radiother Oncol. 2017;122:307–312.

33. Yau T, Ashley S, Popat S, et al. Time and chemotherapy
treatment trends in the treatment of elderly patients
(age �70 years) with small cell lung cancer. Br J Cancer.
2006;94:18–21.

34. Ueda H, Kuwahara M, Sakada T, et al. Chemotherapy for
small cell lung cancer in patients over 80 years old.
Anticancer Res. 2002;22:3629–3632.

35. Noguchi T, Mochizuki H, Yamazaki M, et al.
A retrospective analysis of clinical outcomes of patients
older than or equal to 80 years with small cell lung
cancer. J Thorac Oncol. 2010;5:1081–1087.

36. Extermann M, Hurria A. Comprehensive geriatric
assessment for older patients with cancer. J Clin Oncol.
2007;25:1824–1831.

37. Corre R, Greillier L, Le Caër H, et al. Use of a compre-
hensive geriatric assessment for the management of
elderly patients with advanced non–small-cell lung
cancer: the phase III randomized ESOGIA-GFPCGECP
08-02 study. J Clin Oncol. 2016;34:1476–1783.

38. Hamaker ME, Jonker JM, de Rooij SE, et al. Frailty
screening methods for predicting outcome of a compre-
hensive geriatric assessment inelderly patientswith cancer:
a systematic review. Lancet Oncol. 2012;13:e437–e444.

39. Pallis AG, Gridelli C, Wedding U, et al. Management of
elderly patients with NSCLC; updated expert’s opinion
paper: EORTC Elderly Task Force, Lung Cancer Group and
International Society for Geriatric Oncology. Ann Oncol.
2014;25:1270–1283.

40. Fletcher CM, Elmes PC, Fairbairn MB, et al. The signifi-
cance of respiratory symptoms and the diagnosis of
chronic bronchitis in a working population. Br Med J.
1959;2:257–266.

http://refhub.elsevier.com/S1556-0864(18)33182-4/sref11
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref11
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref11
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref12
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref12
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref12
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref12
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref13
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref13
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref13
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref13
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref14
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref14
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref14
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref15
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref15
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref15
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref16
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref16
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref16
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref17
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref17
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref17
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref17
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref18
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref18
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref18
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref19
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref19
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref19
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref19
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref19
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref20
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref20
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref20
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
http://ctep.cancer.gov/protocolDevelopment/electronic_applications/docs/ctcaev3.pdf
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref22
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref22
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref22
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref22
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref22
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref23
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref24
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref24
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref24
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref24
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref24
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref25
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref25
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref25
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref26
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref26
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref26
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref26
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref26
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref27
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref27
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref27
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref28
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref28
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref28
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref28
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref28
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref29
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref29
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref29
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref29
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref29
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref30
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref30
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref30
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref31
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref31
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref31
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref31
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref32
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref32
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref32
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref32
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref33
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref33
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref33
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref33
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref33
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref34
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref34
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref34
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref35
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref35
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref35
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref35
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref36
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref36
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref36
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref37
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref37
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref37
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref37
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref37
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref38
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref38
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref38
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref38
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref39
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref39
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref39
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref39
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref39
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref40
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref40
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref40
http://refhub.elsevier.com/S1556-0864(18)33182-4/sref40

	Compliance and Outcome of Elderly Patients Treated in the Concurrent Once-Daily Versus Twice-Daily Radiotherapy (CONVERT) Trial
	Introduction
	Materials and Methods
	Trial Design
	Outcomes and Statistical Analysis

	Results
	Patients
	Treatment Delivered
	Survival
	Acute Toxicity

	Discussion
	Acknowledgments
	References


