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HIGHLIGHTS

« Physical/role functioning improved 6 months after concurrent chemoradiation (CCRT)/radiation (RT) + radical surgery (RS).
« Tumor-related symptoms of fatigue and insomnia decreased 6 months after treatment.

* Treatment-related symptoms of lymphedema and menopausal symptoms increased after treatment.

« Sexuality was not impaired significantly except for a worsened sexual worry in the RT + RS group.

 Generally RT + RS seems superior to CCRT+RS with greater improvement in functioning and less toxicity.
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Objective. To evaluate the health-related quality of life (HRQOL) in locally advanced cervical cancer (LACC)
patients treated with neoadjuvant concurrent chemoradiation (CCRT) or radiation (RT) alone followed by radical
surgery (RS).

Methods. In a single-center retrospective study from a prospective database, 275 FIGO Stage IB2-IIIB patients
who underwent CCRT/RT + RS were included. HRQOL was prospectively assessed by EORTC QLQ-C30 and EORTC
QLQ-CX24 prior to any treatment (baseline) and 6 months after surgery, respectively.

Results. A statistically significant and clinically relevant improvement in physical functioning (P < 0.001) and
role functioning (P = 0.002, P = 0.031) was observed in patients receiving either CCRT+RS or RT + RS at follow-
up. In addition, quality of life (QoL), physical functioning, and social functioning were better in the RT + RS group
than the CCRT+RS group after treatment (P = 0.028, P = 0.010, P = 0.014). Symptom scores of fatigue de-
creased in both groups over time (P < 0.001, P = 0.004) while insomnia decreased only in the RT + RS group
(P = 0.042). Worsened menopausal symptoms were documented in both groups at follow-up (P = 0.001, P
= 0.047), while lymphedema was deteriorated only in patients receiving CCRT + RS (P <0.001). Sexuality scores
did not differ between groups or over time with the exception of sexual worry, which was deteriorated in pa-
tients receiving RT + RS (P = 0.042).

Conclusions. QLQ-C30 functioning and tumor-related symptoms scores improved while lymphedema and
menopausal symptoms worsened 6 months after neoadjuvant CCRT or RT alone followed by RS in LACC patients.
Patients treated with RT + RS had a generally better HRQOL compared with those receiving CCRT+RS, though
further validation with prospective randomized clinical trials is warranted.

© 2019 Elsevier Inc. All rights reserved.

1. Introduction

Cervical cancer is the fourth most common cancer and fourth leading
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annually [2]. Moreover, China has shown an increasing trend of morbid-
ity compared to the decreasing trend in transitioned countries, which
may be related to insufficient cervical cancer screening, increasing inci-
dence of human papillomavirus (HPV) infection, and relative shortage
of HPV vaccines in China [2].

Concurrent chemoradiation has been widely used as the standard of
care for locally advanced cervical cancer (LACC) patients since the 1999
National Cancer Institute alert [3]; however, the absolute survival bene-
fits were not very satisfying with this strategy [4]. In light of this, new
treatment modalities compromising neoadjuvant chemotherapy, radia-
tion (RT), or concurrent chemoradiation (CCRT) followed by radical sur-
gery (RS) have been investigated over the last two decades which
yielded promising survival outcomes [5-13].

It is not surprising that many studies evaluating new therapeutic
protocols for cancer patients mainly considered survival outcomes as
primary response measures. However, the choice of therapeutic strat-
egy should also involve careful consideration of its effects on health-
related quality of life (HRQOL). Especially for cervical cancer patients,
the improved survival with early detection and developed therapy en-
tails a prolonged time with sequelae of treatment [14,15]. Indeed, a
common criticism against multimodal therapeutic regimens is a higher
rate and severity of toxicity [ 16-18], which is also associated with a neg-
ative impact on HRQOL including impaired daily life activities and emo-
tional distress in cervical cancer patients [15,19-21].

Because of the paucity of studies on HRQOL in LACC patients who re-
ceived neoadjuvant therapy followed by RS, we have conducted a
single-institutional retrospective study from a prospective database to
assess the changes of HRQOL over time, compare HRQOL characteristics
associated with different treatment modalities (CCRT + RS vs.RT + RS),
and analyze potential influencing factors for HRQOL in such patients.

2. Methods

2.1. Patient population - LACC patients receiving neoadjuvant CCRT/RT
+ RS

Patients admitted with cervical cancer at the Department of Obstet-
rics and Gynecology of Xijing Hospital (Xi'an, People's Republic of
China) between September 2013 and Jun 2018 were included in our
study if they were aged >18 years-old, had histological proven LACC
(FIGO stage IB2-I1IB), were planned to receive neoadjuvant therapy
followed by RS, and if they or their legally authorized representative
gave informed consent. We excluded patients with para-aortic lymph
node metastasis according to magnetic resonance (MR) or computed
tomography (CT) imaging (pelvic lymph node metastasis shown on
MR or CT imaging was not an exclusion criteria), previous diagnosis of
other malignancies or abdominal radiotherapy/surgery, significant psy-
chological or mental illness who were unable to cooperate, and pres-
ence of a confounding condition (e.g., pregnancy) or disease that
could potentially impact HRQOL (e.g., myocardial infarction, severe in-
fection, severe liver and renal malfunction, autoimmune diseases).

2.2. Treatment — neoadjuvant CCRT + RS vs. RT + RS

LACC Patients were treated with neoadjuvant CCRT or RT followed
by RS as previously reported [7,9,22]. Briefly, whole pelvic three-
dimensional conformal or intensity-modulated radiation therapy was
delivered with a total planned dose of 40-50 Gy in 20-25 fractions. Con-
current chemotherapy consisted of either cisplatin every 3 weeks
(75 mg/m?) or weekly (40 mg/m?) for 3-6 cycles. Chemotherapy was
withheld under the following conditions: white blood cell count <2.0
x 10%/L, absolute neutrophil count <1.0 x 10%/L, platelet count <50
x 10%/L, or grade 3-4 radiation toxicities. Decision on the choice of treat-
ment modalities was made based on patient preference after detailed
consultation with the radiation oncologists and gynecologists. After
3-4 weeks from completion of CCRT or RT alone, objective response

was evaluated by pelvic MR or CT imaging and transvaginal ultrasound.
Eligible patients consulted by at least 2 gynecologists underwent RS
with type B radical hysterectomy and pelvic lymphadenectomy via lap-
arotomy, laparoscopy, or robotic surgeries.

2.3. Assessment and data collection

A database was established to prospectively collect associated infor-
mation and schedule follow-up appointments. Demographic and clini-
cal variables including age, educational level, occupational status,
marital status, menopausal status at diagnosis, FIGO stages, histologic
subtypes, lymph node involvement, lymph vascular space invasion
(LVSI), and comorbidities (diabetes, hypertension, hypercholesterol-
emia, etc.) were recorded.

The standard Chinese version of the European Organisation for Re-
search and Treatment of Cancer Quality of Life Core Questionnaire 30
(EORTC QLQ-C30, version3.0) and Cervical Cancer Module (CX24)
were applied to prospectively assesse HRQOL prior to any treatment
(baseline) and 6 months after surgery, respectively. The EORTC QLQ-
C30 is a basic tool universally used for all types of cancer patients,
which contains five functional scales (physical, role, emotional, cogni-
tive, and social), three symptom scales (fatigue, pain, and nausea/
vomiting), a global health/QoL scale, six single items assessing symp-
toms commonly reported by cancer patients (dyspnea, appetite loss,
sleep disturbance, constipation, and diarrhea), and the perceived finan-
cial burden [23,24]; while the EORTC QLQ-CX24 is a specific tool de-
signed for cervical cancer patients, which consists of three scales
(symptom experience, body image, and sexual/vaginal functioning),
and six single items addressing disease-specific and treatment-related
symptoms (lymphedema, peripheral neuropathy, menopausal symp-
toms, sexual worry, sexual activity, and sexual enjoyment) [25,26].
The raw scores for each domain and single item were transformed line-
arly to give a value between 0 and 100 as previously described [27]. For
EORTC QLQ-C30, higher scores correspond to better levels of function-
ing for functional scales and global health status/QoL scale, but more se-
vere symptoms for symptom-oriented scales. For QLQ-CX24, higher
scores correspond to more severe symptoms and worse functioning ex-
cept for sexual activity and sexual enjoyment (i.e. higher scores denote
higher active and higher enjoyment). A difference in HRQOL scores of at
least 10 points (on a 0-100 scale) was considered as clinically relevant
[28].

Informed consent was obtained from each patient in this study be-
fore any treatment. Review and analysis of patient information were ap-
proved by the Ethical Committee of Xijing Hospital. The protocol
adheres to the principles set forth in the US Code of Federal Regulations,
Title 45, Part 46, Protection of Human Subjects, revised June 23, 2005,
and the World Medical Association Declaration of Helsinki.

2.4. Statistical analysis

To test whether variables differed across groups, the chi-square test
or Fisher exact test was used according to the testing condition. Com-
parisons between continuous data were done using ANOVA or Mann-
Whitney U test according to the testing condition. Multinomial logistic
regression was used to identify possible predictors of the HRQOL scores.
Statistical significance was defined as p < 0.05. All of the tests were 2-
sided. Statistical analysis was performed using SPSS software (version
16.0, SPSS, Inc.).

3. Results
3.1. Patient characteristics
Atotal of 371 patients were screened for eligibility, of whom 76 were

excluded (not meeting inclusion criteria, n = 71; declined to partici-
pate, n = 5). Of the remaining 295 patients, 4 were ineligible for RS
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after neoadjuvant therapy, 2 refused to consent for surgery, 3 had dis-
ease recurrence within 6 months, 11 were lost to follow-up, and thus
were excluded from data analysis. Our results are therefore based on
275 patients and an as-treated analysis was performed. The mean age
of patients at the time of enrollment was 46.6 + 9.2 years (range
26-69 years). About 71.6% of the patients (n = 197) received CCRT
followed by RS whereas 28.4% were treated with RT alone followed by
RS. Sociodemographic and clinical features were not significantly differ-
ent between the two groups according to treatment modalities
(Table 1). Scores of EORTC QLQ-C30 and CX24 at baseline vs. at 6-
month follow-up after RS are summarized in Tables 2 and 3 based on
treatment modalities.

3.2. EORTC QLQ-C30 QoL and functioning scales

Baseline scores of QoL and functioning scales were not significantly
different between the CCRT+RS group and the RT + RS group with
the exception of social functioning, which was significantly better in
the RT + RS group (79.5 4 27.2 vs. 65.9 £ 29.7, P = 0.032, Table 2).

Table 1
Patient characteristics at enrollment.
Parameter Total CCRT+RS  RT + RS p
group group Value
No. of patients (%)

No. of patients 275 197 (71.6) 78 (28.4)

Age (years) 0.380
<45 133 (48.4) 92(46.7) 41(52.6)
>45 142 (51.6) 105 (53.3) 37 (474)

Menopause (at diagnosis) 0.106
No 189(68.7) 141(71.6) 48 (61.5)
Yes 86 (31.3) 56 (28.4) 30(38.5)

BMI 0.468
<185 6(2.2) 3(1.5) 3(3.8)
18.5-23.9 219 (79.6) 157(79.7) 62(79.5)
>24 50 (18.2) 37(18.8) 13 (16.7)

Education 0.113
No education/Primary school 137 (49.8) 94 (47.7) 43 (55.1)
Secondary school/high school 85 (30.9) 68 (34.5) 17 (21.8)
College/more than college 53(19.3) 35(17.8) 18 (23.1)

Occupation 0.864

Employed 85 (30.9) 60 (30.5) 25(32.1)
Homemaker 114 (41.5) 84 (42.6) 30(38.5)
Unemployed 67 (24.4) 46 (23.4) 21(26.9)
Retired 9(3.3) 7 (3.6) 2(2.6)
Marital status 0.736
Unmarried (Single/divorced) 29 (10.5) 20 (10.2) 9(11.5)
Married 246 (89.5) 177(89.8) 69 (88.5)
Concomitant diseases
CHD/Hypertension 32 (11.6) 22(11.2) 10(12.8) 0.700
Diabetes 42 (15.3) 29 (14.7) 13(16.7) 0.686
Smoker 8(2.9) 6(3.0) 2 (2.6) >0.999
Liver/Gall bladder 25(9.1) 18 (9.1) 7(9.0) 0.966
Lung 13 (4.7) 8(4.1) 5(6.4) 0.528
Miscellaneous 9(3.3) 5(2.5) 4(5.1) 0.278
FIGO stage 0.226
B2 84 (30.5) 54 (27.4) 30(385)
1A 117 (42.5) 83(42.1) 34(43.6)
113} 63 (22.9) 51(25.9) 12(154)
A 4(1.5) 3(1.5) 1(1.3)
1B 7(2.5) 6 (3.0) 1(1.3)
Pelvic Lymph node involvement 0.160
Negative 208 (75.6) 144 (73.1) 64(82.1)
Positive 67 (24.4) 53(269) 14(17.9)
LVSI 0.115
Negative 185(67.3) 127 (64.5) 58 (74.4)
Positive 90 (32.7) 70 (35.5) 20 (25.6)
Histologic subtype 0.363
Squamous 252 (91.6) 179(90.9) 73(93.6)
Adeno 18 (6.5) 13 (6.6) 5(6.4)
Other 5(1.8) 5(2.5) 0

CCRT = concurrent chemoradiation, CHD = chronic heart disease, LVSI = lymph vascular
space invasion, QOL = quality of life, RS = radical surgery, RT = radiation.

Table 2
Descriptive statistics of EORTC QLQ-C30 in LACC patients according to treatment modality.
Variable Treatment Baseline At 6-month  p Value
modality (Mean + SD) follow-up
(Mean + SD)
Functioning scale®
Global health CCRT+RS  61.0 + 30.1 60.8 £27.4 0929
status/QOL RT + RS 723 +£187 734+£220  0.899
p Value 0.057 0.028°
Physical functioning CCRT+RS 7594220 8624171 <0.001°
RT + RS 821+ 153 948+ 69  <0.001¢
p Value 0.178 0.010
Role functioning CCRT+RS 7954269 8994214  0.002¢
RT + RS 827 +260 932+100 0.031°
p Value 0.581 0.176
Emotional functioning CCRT+RS 743 4+ 243 75.9 + 22.8 0.747
RT + RS 81.7+226 815+189 0945
p Value 0.152 0218
Cognitive functioning CCRT+RS  76.1 4223 82.9 4+ 19.8 0.005
RT + RS 795+272 851+214 0.161
p Value 0.494 0.592
Social functioning CCRT+RS 659 &+ 29.7 69.6 4+ 32.1 0.215
RT + RS 795+272 851+194 0254
p Value 0.032°¢ 0.014¢
Symptoms scales/items"”
Fatigue CCRT+RS  34.5 4 23.1 242 +£20.7 <0.001°
RT + RS 308 4+227 1794140 0.004°
p Value 0.449 0.071
Nausea/vomiting CCRT+RS  12.0 4 22.0 6.8 +£16.9 0.052
RT + RS 45 4+ 146 12+63 0.147
p Value 0.099 0.088
Pain CCRT+RS  225+247 16.6 + 225 0.028
RT + RS 17.3 +22.8 9.5 + 153 0.109
p Value 0.322 0.114
Dyspnea CCRT+RS 198 £254  13.1+ 198 0.012
RT + RS 1284190 1194163 0.766
p Value 0.183 0.767
Insomnia CCRT+RS 2754305  22.6 +28.7 0.129
RT + RS 385+349 226+241  0.042°
p Value 0.104 0.994
Appetite loss CCRT+RS 1814278 1224239 0.036
RT + RS 9.0 £+ 22.2 7.1 +£139 0.329
p Value 0.119 0.275
Constipation CCRT+RS 194 + 28.7 214 £ 295 0.470
RT + RS 14.3 + 19.1 16.7 £ 254  0.496
p Value 0.365 0.449
Diarrhea CCRT+RS 8.4+ 168 14.5 £ 241 0.047
RT + RS 6.0 +£ 159 103 +£20.6  0.057
p Value 0.468 0.403
Financial difficulties CCRT+RS 473 +380 506 +37.5 0.123
RT + RS 3934375 4484431 0.480
p Value 0.307 0.486

CCRT = concurrent chemoradiation, QOL = quality of life, RS = radical surgery, RT =
radiation.
2 Scores range from 0 to 100 with higher scores indicating higher level of functioning.
P Scores range from 0 to 100 with higher scores indicating greater burden of symptoms.
¢ Clinical relevance 210 points differences.

An improved trend was observed in QoL and all functioning scales at
6-month follow-up after treatment compared with baseline, while sta-
tistically significant and clinically relevant differences were only
witnessed in physical functioning (mean score difference of 10.3 for
CCRT + RS, P<0.001; and 12.7 for RT 4+ RS, P<0.001) and role function-
ing (mean score difference of 10.4 for CCRT + RS, P = 0.002; and 10.5
for RT 4+ RS, P = 0.031) in both groups, respectively. Cognitive function-
ing was statistically improved in the CCRT+RS group (P = 0.005), how-
ever this improvement was not clinically relevant (Table 2).

Social functioning remained significantly better in the RT + RS
group after treatment (85.1 & 19.4 vs. 69.6 £+ 32.1, P = 0.014). Addi-
tionally, QoL and physical functioning were also better in the RT + RS
group than the CCRT+RS group at 6-month follow-up (73.4 + 22.0 vs.
60.8 4+ 27.4, P = 0.028; 94.8 4 6.9 vs. 86.2 4 17.1, P = 0.010).
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Table 3
Descriptive statistics of EORTC QLQ-CX24 in LACC patients according to treatment
modality.

Variable Treatment Baseline At 6-month  p Value
modality (Mean & SD) follow-up
(Mean 4 SD)
Symptoms scales/items?
Symptom experience CCRT+RS 167+ 114 18.0+ 158 0.679
RT + RS 168 £106 153+ 11.7 0.620
p Value 0.966 0.389
Lymphedema CCRT+RS 128 +26.1 345 +347 <0.001¢
RT + RS 1334255 274 +340 0.088
p Value 0.931 0.331
Peripheral neuropathy CCRT+RS 163 +24.0 2324254 0.002
RT + RS 147 4+194 179 +21.2 0.540
p Value 0.749 0.307
Menopausal symptoms CCRT+RS 17.8 +244 282 +285 0.001¢
RT + RS 173 +306 309+319 0.047¢
p Value 0.936 0.563
Sexual worry CCRT+RS 237 +312 2384308 0.849
RT + RS 213 +345 333+370 0.042¢
p Value 0.732 0.165
Functioning scale®
Body image CCRT+RS  30.84+29.8 2444247 0.011
RT + RS 21.04+245 1954232 0.528
p Value 0.114 0.353
Sexual activity CCRT+RS 844193 8.1 +216 0.783
RT + RS 10.74+230 25489 0.211
p Value 0.562 0.164
Sexual enjoyment* CCRT+RS 367 +£340 3464285 0.504
RT + RS 333 4+471 3334365 >0.999
p Value 0.899 0.928
Sexual/vaginal CCRT+RS 284 +20.6 28.7+ 322 0.952
functioning® RT + RS 339+228 250+11.8 0208
p Value 0.676 0.874

CCRT = concurrent chemoradiation, QOL = quality of life, RS = radical surgery, RT =
radiation.

2 Scores range from 0 to 100 with higher scores indicating greater burden of symptoms.

b Scores range from 0 to 100 with higher scores indicating lower level of functioning
except for sexual activity and sexual enjoyment.

¢ Data obtained from sexually active patients.

4" Clinical relevance >10 points differences.

3.3. EORTC QLQ-C30 and CX24 symptom scales

Neither symptom scores at baseline nor scores at 6-month follow-up
differed between the CCRT+RS group and the RT + RS group (Tables 2
and 3).

A general trend of decreased burden of symptoms was documented
in EORTC QLQ-C30 assessments 6 months after treatment, which was
clinically relevant concerning fatigue in both groups (mean score de-
crease of 10.3 for CCRT+RS, P < 0.001; and 12.9 for RT + RS, P =
0.004, Table 2). Insomnia decreased significantly only in the RT + RS
group from 38.5 4 34.9t022.6 £ 24.1 (P = 0.042); while pain, dyspnea,
and appetite loss decreased only in the CCRT+RS group with statisti-
cally but not clinically significant differences (Table 2). On the other
hand, a bunch of symptoms including constipation, diarrhea, and finan-
cial difficulties deteriorated after treatment compared to baseline in
both groups. A statistically significant but not clinically relevant deteri-
oration was observed with regard to diarrhea in the CCRT+RS group,
while diarrhea in the RT + RS group and the other symptoms were
not impaired to a statistically significant degree (Table 2).

On contrary, a general trend of increased symptoms was shown in
cervical cancer specific EORTC QLQ-CX24 assessments over time. Meno-
pausal symptoms were statistically and clinically worsened in both
groups, from 17.8 4= 24.4 to 28.2 4 28.5 (P = 0.001) in the CCRT+RS
group, and from 17.3 + 30.6 to 30.9 + 31.9 (P = 0.047) in the RT
+ RS group, respectively. For the CCRT+RS group, a clinically relevant
deterioration of lymphedema was observed (mean score difference of
21.7, P <0.001) whereas the worsening of peripheral neuropathy was
only statistically significant without clinical relevance (mean score dif-
ference of 6.9, P = 0.002) (Table 3).

Body image was also improved in both groups at 6-months follow-
up after treatment, though the improvement was only statistically sig-
nificant in the CCRT+RS group (P = 0.011) and not clinically relevant
in either group (Table 3).

3.4. EORTC QLQ-CX24 sexuality

Scores of sexuality modules were not different between the two
groups neither prior to nor 6 months after treatment. Sexual activity,
sexual enjoyment, and sexual functioning all showed a generally stable
pattern over time (Table 3). Nevertheless, sexual worry was statistically
and clinically deteriorated after treatment in the RT + RS group (mean
score difference of 12.0, P = 0.042).

3.5. Predictors for HRQOL in LACC patients

For EORTC QLQ-C30 functioning scales, univariate analysis showed
significant association between a better QoL and the following two pa-
rameters: negative LVSI (P = 0.022), and treatment modality of RT
+ RS (P = 0.028). Treatment with RT + RS was also correlated with
better social functioning (P = 0.014) and physical functioning (P =
0.010) (Supplemental Table 1). Multivariate logistic regression includ-
ing variables with P < 0.100 in the univariate analysis showed that
none of the variables had a significant correlation with any of the QoL
and functioning scores (data not shown).

For QLQ-C30 symptoms scales, older age (>45) and occupational sta-
tus without employment were found to correlate with worse financial
difficulties in univariate analysis (P = 0.020 and 0.003, respectively)
(Supplemental Table 2). Multivariate analysis confirmed that age (3> co-
efficient, 0.899; OR, 2.456; 95% CI, 1.178-5.121; P = 0.017) and occupa-
tional status (P coefficient, 1.285; OR, 3.616; 95% CI, 1.456-8.979; P =
0.006) were independent predictors for financial difficulties.

For EORTC QLQ-CX24 symptom scales, age and FIGO stage showed
significant associations with lymphedema in univariate analysis (P =
0.019 and 0.048, respectively) while lymph node involvement had a sig-
nificant association with peripheral neuropathy (P = 0.004) (Supple-
mental Table 3). In multivariate analysis, only age (P coefficient,
0.864; OR, 2.372; 95% CI, 1.100-5.113; P = 0.028) was found to influ-
ence lymphedema significantly, while lymph node involvement (3 co-
efficient, 1.684; OR, 5.385; 95% (I, 1.614-17.962; P = 0.006) remained
the sole independent predictor for peripheral neuropathy.

For QLQ-CX-24 sexuality modules, age influenced sexual activity
negatively in univariate analysis (P = 0.044). Nevertheless, age and
menopause at diagnosis were related to better scores of sexual worry
(P <0.001 and =0.006, respectively) (Supplemental Table 3). None
the variables was retained as independent factors affecting sexuality
scores in multivariate analysis.

4. Discussion

With the development of new treatment strategies for cervical can-
cers patients including neoajuvant therapy followed by RS, the
prolonged survival has called into attention the impact of toxicity on pa-
tients' HRQOL associated with multimodal therapeutic regimens
[15,19]. Few literatures existed concerning HRQOL characteristics in
cervical cancer patients triaged to preoperative neoajuvant chemother-
apy, RT, or CCRT to date [19,29]. To our best knowledge, this is the first
study from a prospective and longitudinal database to compare HRQOL
in LACC patients treated with CCRT followed by RS and RT alone
followed by RS.

4.1. Change of HRQOL over time
Though the QoL score displayed a stable pattern at 6-month follow-

up compared to baselines, several QLQ-C30 functioning scales improved
considerably with clinical relevance, including physical functioning and
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role functioning in both treatment groups as well as cognitive function-
ing (with mild relevance of 6.4% difference) in the CCRT + RS group.
Though previous studies have shown an early and profound deteriora-
tion of QoL and some functioning scales during and immediately after
active treatment, most of them returned to baseline 3 months later
and continued to improve as time prolonged, which in comparison
with our results at 6-months follow-up were generally in common
[21,30,31]. Moreover, the considerable rise in physical and role func-
tioning (as well as a mildly better “body image” in CX24 scales) in our
series implied a definitive enhancement of patient-perceived HRQOL
6 months after neoadjuvant therapy.

Meanwhile, results at 6-months follow-up indicated alleviation of
symptom burden involving decreased fatigue in both groups, decreased
insomnia in the RT + RS group, as well as decreased pain, dyspnea, and
appetite loss in the CCRT+RS group. These results were in line with pre-
vious studies showing similar pattern of decreased tumor-related
symptoms over time [20,21,32].

On the other hand, some treatment-related symptoms did develop
or deteriorate dramatically over time as revealed in both QLQ-C30 and
CX24 scales. Diarrhea and menopausal symptoms worsened because
of the early toxicity of RT, which were also indicated in previous studies
to remain persistently impaired for a prolonged time [19,21].

Not surprisingly, lymphedema was found to be another disabling
symptom, given the characteristics of the current cohort of patients
who underwent RS with pelvic lymphadenectomy in combination
with RT, both of which were major risk factors for lymphedema
[19,33]. This finding resembles other series that lymphedema exert a
substantial negative impact on patients' HRQOL and daily life activities
after treatment [19,34]. In order to minimize the adverse effects of
lymphedema in LACC patients, efforts have been made to identify pa-
tients who may benefit from individualized pelvic lymphadenectomy
based on assessment of imaging- and histological-diagnosed lymph
node involvement [22,35]. Besides, for patients who cannot be spared
from lymphadenectomy, pre-planned supportive strategies including
patient and family counseling, clinical monitoring, medical manage-
ment, and additional social support may be helpful.

Sexuality is acknowledged as a crucial and specific component of
HRQOL in cervical cancer patients. In contrast to some studies reporting
significant sexual dysfunctions in terms of decreased sexual activity and
enjoyment due to anatomic involvement of cancer and side effects of
treatments, [20,32,36,37] sexual functioning in our series did not impair
significantly over time except for sexual worry, which was substantially
worsened in patients receiving RT + RS. Treatment modalities involving
intensity-modulated RT, attempts of surgical preservation of pelvic au-
tonomous nerves, and lack of brachytherapy might have accounted for
the less significant sexual dysfunctions [19]. In addition, the extent of
deterioration in menopausal symptoms was larger in patients receiving
RT + RS than those receiving CCRT + RS (mean score change of 13.6 vs.
10.4), which was paralleled by significantly increased sexual worry in
the former group. In view of this, menopausal symptoms merit proper
interventions such as hormone replacement therapy.

4.2. HRQOL characteristics between different treatment modalities

Almost all functioning and symptoms scores of QLQ-C30 and CX24
were similar at baseline in our patients treated with CCRT+RS vs. RT
+ RS. The only exception was social functioning which was better in
the RT + RS group at baseline and remained better in the same group
at follow-up. Notably, the RT + RS group also demonstrated a greater
improvement in QoL and physical functioning compared with the
CCRT+RS group at 6-months follow-up after treatment. It is conceiv-
able as CCRT is associated with more toxicities than RT alone, [17,18]
which was also supported by the findings of a more dramatic worsening
of lymphedema only in patients treated with CCRT+RS at 6-month
follow-up compared to baseline. However, no additional differences

were indicated between the two groups with regard to functioning,
symptom and sexuality scales at 6-month follow-up after treatment.

Our previous studies have shown the superiority of CCRT + RS to RT
+ RSin terms of complete response rates and survival outcomes [7]. The
HRQOL data represented here may further help clinician and patients in
selecting the preferable treatment regimens considering their existed
burdens and expectations.

4.3. Clinico-pathological predictors for HRQOL

Though several clinico-pathological parameters including treatment
modalities showed associations with QLQ-C30 scores in univariate anal-
ysis, only age and occupational status were retained as independent
predictors for financial difficulties in multivariate analysis. The absence
of significant correlation between clinico-pathological variables and
functioning scales as well as general QoL was consistent with previous
studies, which also reflected the patients' ability to recover form
HRQOL disruption associated with cervical cancer and treatment
[19,21]. However, the impact of socio-demographic and environmental
factors over patients' perception of HRQOL should not be overlooked.
For instance the economic burden posed to cervical cancer survivors
which is related to not only medical expenses, but also work interrup-
tion, loss of employment and family income, [38] has been shown to
be a significant factor influencing patients' HRQOL in both previous
studies [20,36,37] and ours, especially in developing countries. This
also underlined the importance of interventions compromising social
and family support, psychological intervention, and physical rehabilita-
tion to improve the HRQOL.

For QLQ-CX24 symptom scores, age was the sole predictor for
lymphedema while lymph node involvement was the sole predictor
for peripheral neuropathy. The true reason behind these associations re-
mains to be explored, however, it is plausible as overall HRQOL com-
monly declined with increasing age [37,39]. On the other hand, the
neurotoxicity of RT and chemotherapy, which are usually more aggres-
sively delivered to patients with positive lymph node involvement, has
to be taken into account as a contributing factor to peripheral neuropa-
thy [15,18].

For QLQ-CX24 sexuality, no predicative variable was retained as sig-
nificant in multivariate analysis. However, it is noteworthy that age was
found to be the most negative factor influencing sexual activity and the
most positive factor influencing sexual worry, which is well aligned
with findings of Bjelic-Radisic et al. [15]

4.4. Strength and limitations

The strength of the current study is the relatively large sample size
and homogenously cohort in terms of RT plans, surgical procedures,
and chemotherapy regimens, as well as the prospective evaluation of
HRQOL using validated instruments. One major limitation of the current
study is the lack of assessments at multiple time intervals to reflect a
more detailed pattern of fluctuations for HRQOL with regard to acute
phase during and immediately after active treatment as well as long-
term outcomes. However, the follow-up assessment chosen at
6 months after treatment is representative and remarkable for cervical
cancer patients because it is the key point in the course of psychological
adaptation to cope with difficult treatment regimens and to take over
the responsibilities as mother, wife, and etc. [20,40] On the other
hand, the use of pre-treatment “baseline” may also be misleading in
comparing the effects of interventions on HRQOL, as HRQOL is particu-
larly low just before an intervention due to the anxiety related to the up-
coming intervention. Therefore the improved scores at 6-months
follow-up should be interpreted with caution. Furthermore, the lack of
a reference HRQOL in patients receiving primary surgery evaluated at
the same time points limits the interpretation of the data in comparing
the change of HRQOL associated with neoadjuvant therapy versus that
of primary surgery. Another limitation is the risk of inadequate power
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to evaluate differences between the groups (CCRT+RS vs. RT + RS) due
to lack of dedicated sample size calculation for outcomes measured in
this study. Nevertheless, the risk of an underpowered sample size was
to some extent counter-balanced by a post-hoc power analysis for
global health/QoL scale, which yielded a post-hoc power of 97.8%. In ad-
dition, our single-institutional experience limits the generalizability of
the findings. Lastly, the current study is an observational study and dif-
ferent therapeutic regimens were not allocated randomly. Therefore the
findings need to be validated in future prospective randomized clinical
trials.

5. Conclusions

Improved general QoL and functioning, reduced tumor-related
symptoms, but worsened treatment-related symptoms including
lymphedema and menopausal symptoms were observed 6 months
after neoadjuvant therapy with CCRT or RT alone followed by RS in
LACC patients. Patients treated with RT + RS had a generally better
HRQOL 6 months post-treatment than those receiving CCRT + RS in
terms of greater improvement in functioning and less toxicity. The find-
ings of the current study may serve as a reference to evaluate the effi-
cacy and safety of new treatment strategies including neoadjuvant
chemotherapy and/or radiation in terms of secondary outcomes as
well as a stepping stone to promote further research into the evaluation
and intervention of patient-perceived HRQOL.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ygyno0.2019.07.005.
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