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a b s t r a c t

Objective: To compare the survivals and toxicities of young and elderly patients with cervical cancer
treated with definitive radiotherapy or concurrent chemoradiotherapy (CCRT).
Materials and methods: Patients with cervical cancer treated with radiotherapy or CCRT between January
2010 and December 2015 in our institute were reviewed. A dose of 50.4 Gy in 28 fractions was delivered
to the pelvis with intensity modulated radiation therapy. In addition, a dose of 30e36 Gy in 5e7 fractions
was prescribed to point A with brachytherapy. Weekly cisplatin was the first-line regimen of concurrent
chemotherapy. Comparisons were made between patients in the young group (<60 years) and those in
the elderly group (�70 years) with multivariate analysis and propensity score matching.
Results: There were 991 patients in the young group and 70 patients in the elderly group. The median
follow-up period was 30.2 months. In multivariate analysis, age was an independent factor of overall
survival (OS, hazard ratio, HR 1.99, p ¼ 0.014), but it was not significant in predicting disease-free survival
(DFS, HR 1.41, p ¼ 0.179) and cancer-specific survival (CSS, HR 1.38, p ¼ 0.332). After propensity score
matching, 64 pairs of patients were selected. The 3-year OS, DFS, and CSS rates in the young and elderly
groups were 86.5% and 73.9% (p ¼ 0.280), 74.6% and 75.4% (p ¼ 0.744), and 87.9% and 81.7% (p ¼ 0.967),
respectively. Significant differences between the young and elderly groups were observed in grade 3 and
above chronic toxicities (2.9% and 8.6%, p ¼ 0.027) and grade 3 and above chronic gastrointestinal
toxicities (2.4% and 8.6%, p ¼ 0.009).
Conclusion: After definitive radiotherapy or CCRT, the DFS and CSS of elderly patients with cervical
cancer were similar to those in young patients. Elderly patients experienced more chronic toxicities than
did young patients.
© 2019 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an
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Introduction

Cervical cancer is one of the most common cancers in China. In
2015, it was estimated that there were 98.9 thousand new cases
and 30.5 thousand deaths from cervical cancer [1]. With the use of
the human papillomavirus (HPV) vaccine, the incidence of cervical
cancer decreased in developed countries in the past decades.
However, the incidence did not decrease significantly in elderly
women [2].

In most large retrospective studies, the treatment outcomes of
elderly cervical cancer patients are worse than those of patients
who are younger [3e5]. It worth noting that elderly patients were
likely to have more advanced disease and receive less aggressive
treatment [3e7]. Theworse survival of elderly patients potentially
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was mainly the result of more advanced disease and less aggres-
sive treatment rather than age itself. After definitive radiotherapy
alone, elderly patients had an equivalent survival to young pa-
tients [8,9]. At present, concurrent chemoradiotherapy (CCRT) is
the standard treatment for locally advanced cervical cancer. In a
previous study, we found that elderly patients could benefit from
concurrent chemotherapy [10]. However, it is an inconclusive
issue whether the survival of elderly patients is equivalent to that
of young patients in the era of CCRT, and the literature on this
issue is limited [11,12]. In the present study, we compared the
treatment outcomes and toxicities of patients treated with
definitive radiotherapy or CCRT between young and elderly
patients.
Patients and methods

Patients

We reviewed the database of patients with cervical cancer
treated with definitive radiotherapy in our institute from January
2010 to December 2015. The inclusion criteria were as follows:
biopsy-confirmed cervical cancer, FIGO stage IB-IVA, and treated
with definitive radiotherapy or CCRT. To compare the treatment
outcomes between young and elderly patients, patients aged less
than 60 years (young group) and those aged 70 years and older
(elderly group) were selected. This study was approved by the
Institutional Review Board of Peking Union Medical College
Hospital.

Before treatment, patients completed a physical examination, a
gynecological examination, routine laboratory tests, pelvic mag-
netic resonance imaging (MRI) or computed tomography (CT), and
chest and abdomen CT.
Treatment

All patients were scheduled to receive definitive intensity
modulated radiation therapy (IMRT) and intracavitary brachyther-
apy (ICBT).

The gross tumor volume (GTV) and clinical target volume (CTV)
were delineated on the CT slices. The GTV was defined as the
regional metastatic lymph nodes (MLNs). And, the CTV covered the
primary tumor, the GTV, the cervix, uterus, parametrium, upper
part of the vaginal and regional lymph node regions, including the
common iliac, internal iliac, external iliac, obturator, presacral,
with/without para-aortic lymph node regions. Planning gross tu-
mor volume (PGTV) was defined as the GTV plus a margin of 5 mm.
The planning clinical target volume (PCTV) was generated with a
margin of 6e10 mm added to the CTV. A dose of 50.4 Gy in 28
fractions was delivered to the PCTV with IMRT. And, the PGTV was
simultaneously boosted to 59e61 Gy in 28 fractions. A dose of
30e36 Gy in 5e7 fractions was prescribed to point Awith high dose
rate ICBT.

The first-line regimen of concurrent chemotherapy was weekly
cisplatin. For patients with renal dysfunction, weekly paclitaxel was
given. The detailed treatment approach was described previously
[10,13].
Patient follow-up and toxicity evaluation

After treatment, follow-up examinations were performed every
3months in the first 2 years, every 6months in years 3e5, and once
a year thereafter. Common Terminology Criteria for Adverse Events
(CTCAE) version 3.0 was used to evaluate toxicities.
Statistics

The endpoints were overall survival (OS), disease-free survival
(DFS), and cancer-specific survival (CSS). The baseline characteris-
tics, failure pattern, and toxicities between the young group and the
elderly group were compared with the chi-square test, continuity
correction, and the Fisher exact test, as appropriate. OS, DFS, and
CSS were calculated with the KaplaneMeier method and compared
between two groups with the log-rank method. Multivariate
analysis was performed to compare survivals between the young
group and the elderly group while adjusting the effects of other
possible factors. The Cox proportional hazard model was used in
univariate and multivariate analysis. As the baseline characteristics
were significantly different between the young and elderly groups,
a propensity score matching was conducted with a ratio of 1:1. The
matching covariates included histology [grouped to squamous cell
carcinoma (SCC), adenocarcinoma (AC), and adenosquamous cell
carcinoma (ASC)], FIGO stage (grouped to stage I, stage II, and stage
III-IVA), tumor size (grouped to < 4 cm and �4 cm), para-aortic
metastatic lymph nodes (MLNs), pelvic MLNs, pretreatment he-
moglobin (HGB, grouped to < 110 g/L, �110 g/L, and unknown),
equivalent dose in 2 Gy per fraction (EQD2) of point A (grouped to
<85 Gy and �85 Gy), and concurrent chemotherapy. OS, DFS, and
CSSwere estimatedwith the KaplaneMeier method, and compared
between the young group and the elderly group with the log-rank
method before and after matching. The cumulative dose of point A
was converted to EQD2 (a/b ¼ 10). All statistical analyses were
performed with SPSS (version 22.0; SPSS, Inc., Chicago, IL, USA). A
two-sided p-value < 0.05 was considered to be statistically
significant.

Results

A total of 1061 patients were included in this study, with 991
patients in the young group and 70 patients in the elderly group.
The baseline characteristics of patients in the two groups are shown
in Table 1. More patients in the young group had a large primary
tumor (66.4% and 41.4%, p < 0.001) and pelvic MLNs (32.2% and
8.6%, p < 0.001), compared with the elderly group. The EQD2 of
point A was less than 85 Gy in 11 patients (15.7%) in the elderly
group and 29 patients (2.9%) in the young group (p < 0.001).
Concurrent chemotherapy was conducted in 92.5% of patients in
the young group and 44.3% of patients in the elderly group
(p < 0.001). The median treatment durations in the young and
elderly groups were 53 and 50 days, respectively. And, the treat-
ment durations were 8 weeks or longer in 26.5% of patients in the
young group and 20.0% of patients in the elderly group (p ¼ 0.229).

The median follow-up period was 30.2 months (range, 1.9e93.0
months) for the total cohort. For patients in the young group and
the elderly group, the median follow-up periods were 30.7 months
and 28.9 months, respectively. During follow-up, 256 patients
(24.1%) had treatment failure, including 108 patients (10.2%) with
pelvic failure, 116 patients (10.9%) with distant failure, and 32 pa-
tients (3.0%) with concurrent pelvic and distant failure. In the
young and elderly groups, there were 242 patients (24.4%) and 14
patients (20.0%) who had treatment failure (p ¼ 0.404).

A total of 179 patients (16.9%) died during follow-up, with 161
patients (16.2%) in the young group and 18 patients (25.7%) in the
elderly group (p ¼ 0.041). There were 165 patients (15.6%) with
cancer-specific death, including 153 patients (15.4%) in the young
group and 12 patients (17.1%) in the elderly group (p ¼ 0.704).
Fourteen patients (1.3%) died of noncancer causes, with eight pa-
tients (0.8%) in the young group and six patients (8.6%) in the
elderly group (p < 0.001).



Table 1
The baseline characteristics of patients in the young and elderly groups.

Before matching After matching

Young group (n ¼ 991) Elderly group (n ¼ 70) P Young group (n ¼ 64) Elderly group (n ¼ 64) P

Age (years)
Median 49 (range, 23e59) 74 (range, 70e88) 48 (range, 23e59) 74 (range, 70e88)
Histology
SCC 888 (89.6%) 65 (92.9%) 0.656 58 (90.6%) 60 (93.8%) 0.510
AC 80 (8.1%) 4 (5.7%) 6 (9.4%) 4 (6.3%)
ASC 23 (2.3%) 1 (1.4%) 0 0
FIGO stage
IB 118 (11.9%) 7 (10.0%) 0.907 6 (9.4%) 6 (9.4%) 0.747
IIA 67 (6.8%) 11 (15.7%) 6 (9.4%) 10 (15.6%)
IIB 607 (61.3%) 36 (51.4%) 38 (59.4%) 34 (53.1%)
IIIA 30 (3.0%) 5 (7.1%) 2 (3.1%) 4 (6.3%)
IIIB 161 (16.2%) 9 (12.9%) 11 (17.2%) 8 (12.5%)
IVA 8 (0.8%) 2 (2.9%) 1 (1.6%) 2 (3.1%)
FIGO stage
IB-IIIA 822 (82.9%) 59 (84.3%) 0.773 52 (81.3%) 54 (84.4%) 0.639
IIIB-IVA 169 (17.1%) 11 (15.7%) 12 (18.8%) 10 (15.6%)
Tumor size
<4 cm 333 (33.6%) 41 (58.6%) <0.001 34 (53.1%) 35 (54.7%) 0.859
�4 cm 658 (66.4%) 29 (41.4%) 30 (46.9%) 29 (45.3%)
Para-aortic MLNs
Yes 70 (7.1%) 2 (2.9%) 0.269 1 (1.6%) 2 (3.1%) 1.000
No 921 (92.9%) 68 (97.1%) 63 (98.4%) 62 (96.9%)
Pelvic MLNs
Yes 319 (32.2%) 6 (8.6%) <0.001 7 (10.9%) 5 (7.8%) 0.544
No 672 (67.8%) 64 (91.4%) 57 (89.1%) 59 (92.2%)
HGB
�110 g/L 739 (74.6%) 57 (81.4%) 0.014 49 (76.6%) 53 (82.8%) 0.629
<110 g/L 197 (19.9%) 5 (7.1%) 8 (12.5%) 5 (7.8%)
Unknown 55 (5.5%) 8 (11.4%) 7 (10.9%) 6 (9.4%)
EQD2 of point A
<85Gy 29 (2.9%) 11 (15.7%) <0.001 7 (10.9%) 8 (12.5%) 0.783
�85Gy 962 (97.1%) 59 (84.3%) 57 (89.1%) 56 (87.5%)
Concurrent chemotherapy
Yes 917 (92.5%) 31 (44.3%) <0.001 30 (46.9%) 31 (48.4%) 0.860
No 74 (7.5%) 39 (55.7%) 34 (53.1%) 33 (51.6%)
Treatment duration (days)
Median 53 (range, 20e117) 50 (range, 15e73) 53 (range, 44e94) 50 (range, 15e73)
<8 weeks 728 (73.5%) 56 (80.0%) 0.229 49 (76.6%) 53 (82.8%) 0.380
�8 weeks 263 (26.5%) 14 (20.0%) 15 (23.4%) 11 (17.2%)

Abbreviations: AC¼ adenocarcinoma; ASC ¼ adenosquamous cell carcinoma; EQD2¼ equivalent dose in 2 Gy per fraction; MLNs ¼metastatic lymph nodes; SCC¼ squamous
cell carcinoma.
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The 3-year OS, DFS, and CSS rates in the young and elderly
groups were 82.8% and 71.9% (p ¼ 0.030), 73.9% and 73.4%
(p ¼ 0.453), and 83.3% and 78.9% (p ¼ 0.567), respectively.

Univariate and multivariate analysis

In univariate analysis (Table 2), age was a significant prognostic
factor of OS (HR 1.71, 95% CI: 1.05e2.78, p¼ 0.032). However, it was
Table 2
Results of univariate analysis of cervical cancer patients treated with definitive radiothe

Variables OS

HR (95% CI) p

Age (<60 vs. � 70) 1.71 (1.05e2.78) 0.032
Histology (SCC vs. non-SCC) 2.26 (1.53e3.32) <0.001
FIGO stage (IB-IIIA vs. IIIB-IVA) 3.06 (2.26e4.14) <0.001
Tumor size (<4 cm vs. � 4 cm) 2.76 (1.87e4.07) <0.001
Para-aortic MLNs (No vs. Yes) 5.40 (3.76e7.77) <0.001
Pelvic MLNs (No vs. Yes) 2.85 (2.12e3.82) <0.001
HGB (<110 g/L vs. � 110 g/L) 1.84 (1.32e2.57) <0.001
EQD2 of point A (<85 Gy vs. �85 Gy) 2.58 (1.50e4.46) 0.001
Concurrent chemotherapy (No vs. Yes) 0.54 (0.37e0.78) 0.001

Abbreviations: CI ¼ confidence interval; CSS ¼ cancer-specific survival; DFS ¼ disease
MLNs ¼ metastatic lymph nodes; non-SCC ¼ non-squamous cell carcinoma; OS ¼ overa
not significantly associated with DFS (HR 1.19, 95% CI: 0.75e1.88,
p ¼ 0.455) and CSS (HR 1.19, 95% CI: 0.66e2.14, p ¼ 0.568). Age and
other significant factors in univariate analysis were included in
multivariate analysis. As shown in Table 3, age remained significant
in predicting OS (HR 1.99, 95% CI: 1.15e3.43, p ¼ 0.014) after
multivariate analysis. And, it was still not significant in predicting
DFS (HR 1.41, 95% CI: 0.86e2.32, p¼ 0.179) and CSS (HR 1.38, 95% CI:
0.72e2.62, p ¼ 0.332).
rapy or concurrent chemoradiotherapy.

DFS CSS

HR (95% CI) p HR (95% CI) p

1.19 (0.75e1.88) 0.455 1.19 (0.66e2.14) 0.568
2.08 (1.51e2.87) <0.001 2.26 (1.52e3.38) <0.001
2.39 (1.84e3.10) <0.001 3.26 (2.38e4.45) <0.001
2.42 (1.79e3.27) <0.001 2.85 (1.90e4.27) <0.001
4.86 (3.56e6.64) <0.001 5.54 (3.81e8.06) <0.001
2.68 (2.11e3.41) <0.001 3.02 (2.22e4.09) <0.001
1.62 (1.22e2.15) 0.001 1.85 (1.31e2.61) 0.001
2.14 (1.31e3.50) 0.002 2.59 (1.47e4.57) 0.001
0.64 (0.16e0.89) 0.009 0.61 (0.41e0.93) 0.020

-free survival; EQD2 ¼ equivalent dose in 2 Gy per fraction; HR ¼ hazard ratio;
ll survival; SCC ¼ squamous cell carcinoma.



Table 3
Results of multivariate analysis of cervical cancer patients treated with definitive radiotherapy or concurrent chemoradiotherapy.

Variables OS DFS CSS

HR (95% CI) P HR (95% CI) P HR (95% CI) p

Age (<60 vs. � 70) 1.99 (1.15e3.43) 0.014 1.41 (0.86e2.32) 0.179 1.38 (0.72e2.62) 0.332
Histology (SCC vs. non-SCC) 2.74 (1.85e4.08) <0.001 2.28 (1.65e3.16) <0.001 2.71 (1.80e4.08) <0.001
FIGO stage (IB-IIIA vs. IIIB-IVA) 2.52 (1.84e3.44) <0.001 1.96 (1.50e2.57) <0.001 2.66 (1.93e3.68) <0.001
Tumor size (<4 cm vs. �4 cm) 2.30 (1.54e3.44) <0.001 2.00 (1.47e2.73) <0.001 2.23 (1.47e3.39) <0.001
Para-aortic MLNs (No vs. Yes) 2.44 (1.63e3.67) <0.001 2.38 (1.68e3.37) <0.001 2.43 (1.60e3.70) <0.001
Pelvic MLNs (No vs. Yes) 2.16 (1.55e3.02) <0.001 2.08 (1.59e2.72) <0.001 2.20 (1.56e3.11) <0.001
HGB (<110 g/L vs. � 110 g/L) 1.24 (0.99e1.55) 0.062 1.15 (0.95e1.40) 0.147 1.18 (0.93e1.50) 0.163
EQD2 of point A (<85 Gy vs. �85 Gy) 3.23 (1.83e5.69) <0.001 2.53 (1.53e4.20) <0.001 3.52 (1.96e6.32) <0.001
Concurrent chemotherapy (No vs. Yes) 0.61 (0.41e0.92) 0.017 0.68 (0.48e0.97) 0.032 0.64 (0.41e0.99) 0.046

Abbreviations: CI ¼ confidence interval; CSS ¼ cancer-specific survival; DFS ¼ disease-free survival; EQD2 ¼ equivalent dose in 2 Gy per fraction; HR ¼ hazard ratio;
MLNs ¼ metastatic lymph nodes; non-SCC ¼ non-squamous cell carcinoma; OS ¼ overall survival; SCC ¼ squamous cell carcinoma.

Fig. 1. The overall survival (A), disease-free survival (B), and cancer-specific survival
(C) of 64 pairs of patients with cervical cancer in the young group (<60 years old) and
elderly group (�70 years old) after propensity score matching.

W. Wang et al. / Taiwanese Journal of Obstetrics & Gynecology 58 (2019) 364e369 367
Propensity score matching

After propensity score matching, 64 patients were selected. As
shown in Table 1, all baseline characteristics were not significantly
different between the young and elderly groups after matching.

After matching, the median follow-up period was 33.2 months
(range, 3.0e84.1 months). The 3-year OS, DFS, and CSS rates in the
young and elderly groups were 86.5% and 73.9% (p¼ 0.280, Fig. 1A),
74.6% and 75.4% (p ¼ 0.744, Figs. 1B), and 87.9% and 81.7%
(p ¼ 0.967, Fig. 1C), respectively.

For patients treated with definitive radiotherapy, the 3-year OS,
DFS and CSS rates in the young and elderly groups were 78.5% and
63.7% (p ¼ 0.347), 69.7% and 66.1% (p ¼ 0.721), 80.8% and 74.5%
(p ¼ 0.970), respectively. For patients treated with concurrent
chemoradiotherapy, the 3-year OS, DFS and CSS rates in the young
and elderly groups were 96.2% and 86.7% (p ¼ 0.612), 78.7% and
86.6% (p ¼ 0.986), 96.2% and 90.3% (p ¼ 0.962), respectively.

Toxicities

Grade 3e4 acute hematological toxicity rates were 46.0% (456/
991) and 32.9% (23/70, p ¼ 0.033) in young and elderly groups,
respectively. In young and elderly groups, Grade 3e4 hematological
toxicity rates were 49.0% (449/917) and 58.1% (18/31, p ¼ 0.319) for
patients treated with CCRT, and 9.5% (7/74) and 12.8% (5/39,
p ¼ 0.581) for patients treated with radiotherapy.

A total of 35 patients (3.3%) developed grade 3 or greater chronic
toxicities, with 29 patients (2.9%) in the young group and 6 patients
(8.6%) in the elderly group (p ¼ 0.027). In the young group and the
elderly group, the incidences of � grade 3 chronic gastrointestinal
toxicities were 2.4% and 8.6% (p ¼ 0.009), respectively. And, in-
cidences of grade 3 or greater chronic genitourinary toxicities were
1.0% and 0% (p ¼ 1.000), respectively. Of the six patients with grade
3 or greater chronic toxicities in the elderly group, four patients
developed grade 3e4 enteritis, one patient had grade 3 intestinal
obstruction, and one patient died of treatment-related rectum
hemorrhoid. In the young group, one patient died of acute renal
failure during treatment, and one patient died of chronic bowel
obstruction. The incidences of grade 5 toxicities were 0.2% and 1.4%
in the young and elderly groups (p ¼ 0.185), respectively. The de-
tails of grade 3 and greater chronic toxicities in the young and
elderly groups are shown in Table 4.

Discussion

A study from Taiwan reviewed 138 elderly cervical cancer pa-
tients (�75 years of age) and 334 young patients (<60 years of age)
who underwent definitive radiotherapy or CCRT. The median
follow-up period for survivors was 60.6 months. With propensity
score matching based on FIGO stage, histology, lymph node status,
and treatment methods, a cohort of 99 pairs of patients was
selected for comparison. The 5-year OS rates in young and elderly
patients were 71.5% and 49.2% (p < 0.001), respectively. But, there



Table 4
Grade 3 or greater chronic toxicities in young and elderly groups.

Toxicities Young group
(n ¼ 991)

Elderly group
(n ¼ 70)

P

N Percentage N Percentage

gastrointestinal toxicities 24 2.4% 6 8.6% 0.009
genitourinary toxicities 10 1.0% 0 0% 1.000
Total 29 2.9% 6 8.6% 0.027
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was no difference in CSS, local failure, and distant failure between
the two groups [11]. A study from the US enrolled 69 nonelderly
cervical cancer patients (<65 years of age) and 27 elderly patients
(�65 years of age). Fewer elderly patients (56%) received concur-
rent chemotherapy, compared with the nonelderly patients (78%,
p ¼ 0.03). The elderly patients had worse OS (nonelderly: 60.1%,
elderly: 44.4%, p¼ 0.02) and similar CSS (nonelderly: 61.6%, elderly:
70.8%, p¼ 0.38). Moreover, agewas not an independent factor of OS
inmultivariate analysis (HR 1.66, 95% CI 0.85e3.23, p¼ 0.13) [12]. In
the present study, young and elderly patients were defined as less
than 60 years of age and 70 years of age and older. Patients in the
elderly group had less advanced disease (fewer patients with large
tumor and the pelvic MLNs) and less aggressive treatment (fewer
patients with adequate dose to point A and concurrent chemo-
therapy). Multivariate analysis showed that age was an indepen-
dent factor for OS, but it was not significant in predicting DFS and
CSS. After propensity score matching, OS, DFS, and CSS were similar
between the two groups. As patients in elderly group had more
deaths due to noncancer causes, and the cancer-specific death was
similar between the two groups, more deaths of noncancer causes
might be the main reason for the worse OS in the elderly group
before matching. The treatment outcomes of patients in the young
group and the elderly group were similar.

As reported previously, elderly patients were always treated less
aggressively [3,5e7]. Similarly, compared with young patients, less
elderly cervical cancer patients received concurrent chemotherapy
when they were treated with definitive radiotherapy [11,12]. The
irradiation dose delivered was also lower in elderly patients [11]. In
our study, there were also fewer patients in the elderly group
receiving concurrent chemotherapy and adequate radiation dose.
The main reason for less aggressive treatment was comorbidity and
weakness of elderly patients, which may influence the tolerance of
treatment. In the study from Taiwan, 79 pairs of patients were
selected for complication comparisons, with treatment method,
cervix dose, ICBT dose, and cumulative biological equivalent dose of
point A being matched. After matching, the cumulative grade 2 and
greater proctitis and grade 3 and greater proctitis in the young and
elderly groups were 39.7% and 17.2% (p ¼ 0.015), 18.1% and 6.2%
(p ¼ 0.040), respectively. The incidences of grade 2 proctitis were
not significantly different between the two groups [11]. In the study
from the US, there was no significant difference in complication
rates between young and elderly patients (p ¼ 0.61) [12]. Similar to
the study from Taiwan, our study demonstrated that more elderly
patients developed grade 3 or greater gastrointestinal toxicities.
And, the incidences of grade 3 or greater toxicities were not
significantly different between the two groups. Although more
patients in the elderly group developed chronic toxicities, the
incidence of grade 3 or greater toxicities was just 8.6%. The acute
hematological toxicity was not significantly different between
young and elderly groups, no matter for patients treated with
definitive radiotherapy or CCRT. These indicate that elderly patients
could tolerate definitive radiotherapy or CCRT very well.

It was recommended that definitive radiotherapy of cervical
cancer should be completed in 8 weeks. And, longer treatment
duration may lead to poor survival [14]. In this study, the median
treatment duration in the elderly group (50 days) was slightly
shorter than that in the young group (53 days). And, there were
fewer patients treated for longer than 8 weeks in the elderly group
(20.0%) than in the young group (26.5%), although it was not sig-
nificant (p ¼ 0.229). Elderly patients did not have longer treatment
duration. This also suggested the good tolerance of definitive
radiotherapy or CCRT in elderly patients.

Despite the inclusion of a comparatively large number of pa-
tients, there are some limitations in the present study. First, as a
retrospective study, our population may have some biases. A pro-
spective study is needed to have a solid conclusion on the treat-
ment of elderly patients. Second, the median follow-up period was
just 30.2 months in the present study, which was not long enough.
With a longer follow-up period, more patients in elderly groupmay
die of noncancer specific reasons. And patients in elderly group
may have significantly lower OS and DFS compared with patients in
young group. Third, it is well known that comorbidity impacts the
allocation of treatment and survival of elderly patients. However,
our study lacks data on comorbidity. Thismay have influence on the
results of the present study.

In summary, after definitive radiotherapy or CCRT, the DFS and
CSS of elderly patients with cervical cancer were similar to those in
young patients. Elderly patients could tolerate radiotherapy or
CCRT very well, although the incidence of chronic toxicities in
elderly patients were higher than that in young patients.
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