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Background: Whether concurrent chemotherapy could bring about better oncological

outcomes in elderly patients receiving definitive radiotherapy is still unknown. So, the

purpose of this study was to find out whether it is essential for elderly patients to undergo

concurrent chemotherapy.

Methods: We performed a retrospective study of 246 elderly cervical cancer patients who

were treated with definitive radiotherapy or chemo-radiation between August 2004 and

August 2015. All patients were divided into two groups according to whether they were

receiving concurrent chemotherapy or not. Overall survival (OS) and disease-free survival

(DFS) were compared between the two groups. Recurrence patterns were also analyzed.

Multivariate analysis was performed to explore clinical factors significantly associated with

DFS, local recurrence-free survival, and distant metastasis-free survival (DMFS).

Results: The 5-year OS in the radiotherapy and chemo-radiation groups were 72.89% and

82.25%, respectively. A significant difference was found between the two groups (P=0.016).

The 5-year DFS in the radiotherapy and chemo-radiaton groups were 58.19% and 75.52%,

respectively, also with a significant difference between the two groups (P=0.028). Further

subgroup analysis showed that in patients with negative lymph nodes, there were no differ-

ences in both OS and DFS between patients who did and did not receive concurrent che-

motherapy. However, in patients with positive lymph nodes, patients who received concurrent

chemotherapy acquired better OS and DFS than those who did not. Multivariable analysis

showed that concurrent chemotherapy was an independent predictor of DFS and DMFS.

Conclusion: Concurrent chemotherapy could improve oncological outcomes in elderly cer-

vical cancer patients with positive lymph nodes, but not in those with negative lymph nodes.
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Cervical cancer is the fourth most common cancer in women.1 According to recent

global cancer statistics, cervical cancer ranks fourth for both incidence and mortal-

ity, with an estimated 569,847 new cases and 311,365 deaths in 2018 worldwide.2

Compared with younger patients, elderly patients always have more advanced stage

of disease and receive less aggressive treatment.3,4 According to recent National

Comprehensive Cancer Network guidelines, for patients with stage IIB-IVA dis-

ease, cisplatin-based concurrent chemo-radiotherapy (CCRT) is now considered to

be the standard treatment.5–7 However, elderly patients usually present with weak-

ness, comorbidity, and poor general condition, which may increase the incidence of
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treatment complications.8–11 Thus, some elderly patients

are unable to tolerate the toxicity caused by concurrent

chemotherapy and they may just receive radiotherapy (RT)

alone.8,9

Currently, it is still controversial whether concurrent

chemotherapy results in better oncological

outcomes among elderly patients. One study done by Park

et al, showed that concurrent chemotherapy would increase

the acute hematological and gastrointestinal toxicity and no

significant improvement in survival was found.10 However,

another study reported that concurrent chemotherapy could

improve survival in elderly patients with cervical cancer,

with non-hematological toxicity similar to that of RT

alone.11 It is therefore essential to re-evaluate the clinical

significance of concurrent chemotherapy in elderly women

(≥65 year old)9 with cervical cancer treated by definitive

radiation, using a large sample size.

Methods
Ethics statement
This research was approved by the Ethics Committee of

Sun Yat-Sen Memorial Hospital and Affiliated Cancer

Hospital & Institute of Guangzhou Medical University.

Written informed consent was obtained from every patient

included in the study. This study was conducted in accor-

dance with the Declaration of Helsinki.

Patients and procedures
The data were extracted from a prospectively collected

database that included all patients who were diagnosed

with cervical cancer at Sun Yat-sen Memorial Hospital

and Affiliated Cancer Hospital & Institute of Guangzhou

Medical University from August 2004 to August 2015.

The selection criteria for inclusion in the study were as

follows: 1) pathologically confirmed uterine cervical can-

cer; 2) received definitive RT or chemo-radiotherapy; 3)

≥65 years old; 4) no evidence of distant metastases during

the treatment; and 5) no concurrent malignancy or prior

history of RT to the pelvis. In all, there were 246 patients

who met the inclusion criteria and were analyzed in the

present study after reviewing the clinical data.

Clinical evaluation
Clinical staging was assessed according to International

Federation of Gynecology and Obstetrics staging criteria

without general anesthesia. Besides, chest radiography,

abdominal and pelvic computed tomography (CT) or

magnetic resonance imaging were also performed. Other

examinations such as complete blood count, liver function,

and squamous cell carcinoma antigen were usually mea-

sured within a week before treatment.

Chemotherapy
Concurrent chemotherapy which contained 5-Fu (3–4 g/m2,

civ96h) and cisplatin (70 mg/m2, d1) was usually adminis-

tered to the patients every 3 weeks. However, patients who

only received single agent cisplatin (30–40 mg/m2/week),

were given chemotherapy every week. Besides, another

regimen which included paclitaxel plus cisplatin was also

used, the details of the dose for this regimen were as follows:

paclitaxel 135 mg/m2 over 3-hour IVon day 1 and cisplatin

70 mg/m2, 2-hour IV infusion. In clinical practice, we sug-

gested that all elderly patients receive CCRT. However,

there were still a group of patients who did not receive it

due to various reasons such as personal refusal, old age, poor

general condition, or poor economic situation.

RT
All patients received a standard protocol of definitive

radiation using the technique of 3-dimentional conformal

RT. The prescribed dose to the whole pelvis was 46 Gy,

which was delivered in 2.0 Gy fractions once daily for 5

days per week. An additional 4 Gy was administered for

primary cervical cancer for some patients. In patients with

positive pelvic lymph nodes, the dose for lymph nodes was

54–58 Gy. The clinical target volume (CTV) included the

primary tumor, supravaginal portion, paracervical tissue,

common iliac lymph nodes, internal and external iliac

lymph nodes, obturator lymph nodes, and sacral lymph

nodes. In greater detail, the superior border of the CTV

was the bottom of L4, and the inferior border was the

lower margin of the obturator. The anterior border was

the posterior margin of the bladder. The posterior border

was the anterior margin of the sacrum above the level of

S3. Below the level of S3, the posterior border of the CTV

encompassed part of the anterior wall of the rectum.

Besides, in patients with documented common iliac and/

or paraaortic nodal involvement, extended-field pelvic and

paraaortic RT is recommended, up to the level of the renal

vessels.

Intracavitary brachytherapy (ICBT) using the radioac-

tive source iridium-192 was usually started after comple-

tion of external beam RT, at 1 fraction per week.

A cumulative dose of 30–36 Gy/5–6 fractions was pre-

scribed to point A, according to International Commission
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of Radiation Units and Measurements Report 38. Patients

received conventional orthogonal film and brachytherapy

planning after every insertion.

Follow-up evaluation
In the two hospitals, it was recommended that patients are

evaluated every 3 months for the first 2 years, every 6

months during the following 3 years, and annually there-

after. Complete blood count, biochemical testing, squa-

mous cell carcinoma antigen measurement, and physical

examination were routine evaluations conducted during

each visit. Chest radiography and CT or magnetic reso-

nance scans of the abdomen and pelvis were conducted

every 6 months to detect possible recurrent disease. If

recurrence was suspected, a biopsy was performed when-

ever possible. Disease-free survival (DFS) and overall

survival (OS) were defined from the date of diagnosis

until the date of recurrence or metastasis and to the date

of death; for surviving patients, this was to the date of the

last follow-up.

Statistical analysis
All statistical analyses were performed using SPSS software,

version 19.0 (IBM Corporation, Armonk, NY, USA).

Categorical variables were analyzed by using the chi-square

d or Fisher’s exact test. Continuous variables were analyzed

with the Student's t-test orMann–WhitneyU test. TheCTCAE

v5.0was used to grade treatment toxicities. TheKaplan–Meier

method was used to compare DFS rates and OS rates.

Multivariate analysis of DFS, local relapse-free survival

(LRFS), and distant metastasis-free survival (DMFS) was

performed with Cox proportional hazards regression and the

Cox proportional hazards model was applied using forward

conditional selection of variables. Values of P<0.05 were

considered to be statistically significant.

Result
Clinical characteristics
There were 246 patients who were included in the present

study. Among them, 108 patients received definitive RT

alone, and the remaining 138 patents received chemo-

radiation. Compared with patients receiving chemo-

radiation, those who were treated with RT alone presented

no difference in histology, tumor stage, lymph node metas-

tasis, dose of ICBT, and duration of RT. However, patients

in the RT group were significantly older than those in the

chemo-radiation group (Table 1).

Survival analysis for the whole group
During the follow-up, there were 47 patients who died. The

5-year OS in the RTand chemo-radiation groups were 72.89%

and 82.25%, respectively (Figure 1, Table 2). A significant

difference was found between the two groups (P=0.016).

Recurrence was detected in 70 patients. Among them, 20

patients developed local recurrence and 38 patients presented

with distant metastasis. Besides, 12 patients suffered from

both local and distant failure. The 5-year DFS in the RT and

chemo-radiation groups were 58.19% and 75.52%, indicating

a better DFS in patients receiving chemo-radiation than those

receiving RT alone (P=0.028) (Figure 2, Table 2).

Survival analysis for patients with negative

lymph nodes
In patients with negative lymph nodes, 17 died during the

follow-up and there were 29 patients with recurrent disease.

There were nine patients with local recurrence alone and 16

patients with only distant metastasis. Additionally, four

patients presented with both local and distant metastasis. The

5-year OS was comparable between patients who received RT

alone and chemo-radiation (85.31% vs 84.58%, P=0.340), as

well as the 5-year DFS (73.90% vs 78.48%,P=0.652) (Figures

3 and 4, Table 3). Further analysis of recurrence pattern just

showed that there were no differences in both the local and

distant failure between RT group and chemo-radiotherapy

group (Table 4).

Survival analysis for patients with positive

lymph nodes
In patientswith positive lymphnodes, 41 developed recurrence

with 30 patients dying of tumor recurrence. Among them,

eleven patients had only local recurrence, 22 patients had

only distant metastasis, and eight patients developed both

local and distant recurrences. The 5-year OS in the RT and

chemo-radiation groups were 60.82% and 79.28%, respec-

tively (Figure 5, Table 4). The patients in the chemo-

radiation group tended to have a longer OS than those in the

RT group (P=0.034) (Figure 5, Table 5). Similarly, DFS was

also found to be significantly higher in patients receiving

chemo-radiation compared with those receiving RT alone

(P=0.021) (Figure 6, Table 5). Based on the analysis of recur-

rence pattern, there was no difference in local recurrence

between RT and chemo-radiation groups (P=0.784).

However, distant metastasis was significantly higher in the

RT group than that in the chemo-radiation group (P=0.036)

(Table 6).
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Clinical predictors for DFS, LRFS, and

DMFS
In multivariable analysis, we found that concurrent che-

motherapy was the unique independent predictor of DFS,

Table 1 Clinical characteristics of all patients

Variable Chemo-radiotherapy
(n=138)

Radiotherapy
(n=108)

P-value

Age, years 0.035

Median (range) 68(65–75) 71(65–84)

Performance status 0.065

0–1 124(89.9%) 88(81.5%)

2–3 14(10.1%) 20(18.5%)

FIGO stage 0.650

IIB 30(21.7%) 31(28.7%)

IIIA 52(37.7%) 35(32.4%)

IIIB 51(37.0%) 38(35.2%)

IVA 5(3.6%) 4(3.7%)

Tumor size, cm 0.101

≥4 cm 99(71.7%) 66(61.1%)

<4 cm 39(28.3%) 42(38.9%)

Histology 0.488

SCC 83(60.2%) 73(67.6%)

AC 42(30.4%) 27(25.0%)

ASC 13(9.4%) 8(7.4%)

Lymph node metastasis 0.516

Yes 56(40.6%) 49(45.4%)

No 82(59.4%) 59(54.6%)

Dose of intracavitary brachytherapy 0.363

30 Gy 53(38.4%) 48(44.4%)

36 Gy 85(61.6%) 60(55.6%)

Duration of radiotherapy 0.501

>8 weeks 45(32.6%) 40(37.1%)

≤8 weeks 93(67.4%) 68(62.9%)

Follow-up, months 0.329

Median (range) 48.6(19.0–92.9) 48.0(10.2–106.8)

Abbreviations: AC, adenocarcinoma; ASC, adenosquamous cell carcinoma; SCC, squamous cell carcinoma; FIGO, Federation of Gynecology and Obstetrics.
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Figure 1 Overall survival (OS) for the whole group of patients. A significant

difference was found in OS between patients who did and did not receive con-

current chemotherapy (P=0.016).

Table 2 Survival for the whole group of patients

Group Chemo-
radiotherapy
(n=138)

Radiotherapy
(n=108)

P-value

3-year 5-year 3-year 5-year

OS 92.75% 82.25% 79.99% 72.89% 0.016#

DFS 83.53% 75.52% 74.80% 58.19% 0.028#

Note: #Calculated by Kaplan–Meier method.

Abbreviations: OS, overall survival; DFS, disease-free survival.
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indicating that patients who received concurrent che-

motherapy acquired better DFS than those who did not.

The tumor stage was especially associated with LRFS,
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Figure 2 Disease-free survival (DFS) for the whole group of patients. A significant

difference was found in DFS between patients who did and did not receive

concurrent chemotherapy (P=0.028).
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Figure 3 Overall survival (OS) for the subgroup of patients with negative lymph

nodes. No significant difference was found in OS between patients who did and did

not receive concurrent chemotherapy (P=0.340).
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Figure 4 Disease-free survival (DFS) for the subgroup of patients with negative

lymph nodes. No significant difference was found in DFS between patients who did

and did not receive concurrent chemotherapy (P=0.652).

Table 3 Survival for patients with negative lymph nodes

Group Chemo-
radiotherapy
(n=82)

Radiotherapy
(n=59)

P-value

3-year 5-year 3-year 5-year

OS 94.53% 84.58% 88.25% 85.31% 0.340#

DFS 88.48% 78.48% 81.79% 73.90% 0.652#

Note: #Calculated by Kaplan–Meier method.

Abbreviations: OS, overall survival; DFS, disease-free survival.

Table 4 Recurrence patterns for patients with negative lymph

nodes

Group Chemo-
radiotherapy
(n=82)

Radiotherapy
(n=59)

P-value

3-year 5-year 3-year 5-year

LR 5(6.1%) 7(8.5%) 3(5.1%) 5(8.5%) 0.831#

SM 5(6.1%) 8(9.8%) 813.6%) 9(15.3%) 0.700#

Note: #Calculated by Kaplan–Meier method.

Abbreviations: LR, local recurrence; SM, systemic metastases.
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Figure 5 Overall survival (OS) for the subgroup of patients with positive lymph

nodes. A significant difference was found in OS between patients who did and did

not receive concurrent chemotherapy (P=0.034).

Table 5 Survival for patients with positive lymph nodes

Group Chemo-
radiotherapy
(n=56)

Radiotherapy
(n=49)

P-value

3-year 5-year 3-year 5-year

OS 90.26% 79.28% 70.93% 60.82% 0.034#

DFS 76.48% 71.20% 66.90% 43.48% 0.021#

Note: #Calculated by Kaplan–Meier method.

Abbreviations: OS, overall survival; DFS, disease-free survival.
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although it did not predict DMFS. Besides, lymph node

metastasis was found to be significantly correlated with

impaired DMFS, while concurrent chemotherapy could

bring about improved DMFS in patients (Table 7).

Toxicity
The most common toxicity types during the treatment were

diarrhea, neutropenia, nausea, and vomiting. Severe adverse

events (Grade ≥3) were mostly observed in the toxicity types

of diarrhea, neutropenia, and nausea. Compared with

patients who were in the RT group, those who were in the

chemo-radiation group had a higher incidence of severe

hematological toxicity except for thrombocytopenia. As for

non-hematological toxicity, the severe toxicity types of nau-

sea, vomiting, and diarrhea were more likely to occur in

patients receiving chemo-radiation than those who received

RT alone. The occurrence of other severe toxicity types

(abdominal pain and enteritis) were comparable between

the two groups (Table 8).

Discussion
In this study, we collected the data of 246 elderly cervical

cancer patients who were treated with RT or chemo-

radiation. According to the survival analysis, results showed

the 5-year OS and DFS were 82.25% and 75.52% in the

chemo-radiation group, which were significantly higher

than that in the RT group. It showed that concurrent che-

motherapy could improve the prognosis in elderly patients.

As we know, lymph node metastasis is reported to be an

important prognostic factor for cervical cancer patients.12,13

Thus, we also performed subgroup analysis based on the

clinical factor of lymph node metastasis and it showed that

in patients with negative lymph nodes, there were no differ-

ences in both OS and DFS between patients who did and did

not receive concurrent chemotherapy. However, in patients

with positive lymph nodes, those who received concurrent

chemotherapy acquired better oncological outcomes than

those who did not. So, the value of concurrent chemother-

apy was meaningful only in the subgroup of patients with

positive lymph nodes. Additionally, recurrence patterns

were also explored and we found that current chemotherapy

could decrease the rate of distant metastasis but with no

effect on local control. At this time, we may come to the

conclusion that concurrent chemotherapy could bring better
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Figure 6 Disease-free survival (DFS) for the subgroup of patients with positive

lymph nodes. A significant difference was found in DFS between patients who did

and did not receive concurrent chemotherapy (P=0.021).

Table 6 Recurrence patterns for patients with positive lymph

nodes

Group Chemo-
radiotherapy
(n=56)

Radiotherapy
(n=49)

P-value

3-year 5-year 3-year 5-year

LR 9

(16.1%)

13

(23.2%)

14

(28.6%)

22

(44.9%)

0.092#

SM 7

(12.5%)

9(16.1%) 14

(28.6%)

20

(40.8%)

0.024#

Note: #Calculated by Kaplan–Meier method.

Abbreviations: LR, local recurrence; SM, systemic metastases.

Table 7 Multivariate analyses of DFS, LRFS, and DMFS for patients

Variable DFS LRFS DMFS

HR(95%CI) P-value HR(95%CI) P-value HR(95%CI) P-value

Concurrent chemotherapy

yes vs no

0.482(0.255–0.910) 0.024 NA 0.384(0.178–0.826) 0.014

Tumor stage

IIB-IIIA vs IIIB-IVa

NA 0.363(0.143–0.922) 0.033 NA

Lymph node metastasis

yes vs no

NA NA 2.325(1.028–5.260) 0.043

Abbreviations: DFS, disease-free survival; LRFS, local recurrence-free survival; DMFS, distant metastasis-free survival; NA, not available.
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control of distant metastasis, thus leading to improved DFS

and OS in elderly patients with positive lymph nodes.

Although concurrent chemotherapy may bring better survi-

val in elderly cervical cancer patients, the treatment-related

toxicity was found to be significantly more severe in

patients receiving chemo-radiation than in those receiving

RT alone.

There have been several large, randomized clinical

trials which showed that cisplatin-based concurrent

chemo-radiation could improve the survival of cervical

cancer patients, compared with RT alone.6,7 Thus, chemo-

radiation has been suggested as the standard treatment

approach for cervical cancer. However, the sample size

of elderly patients enrolled in those trials was small and

no clinical trial and guidelines have been set up especially

for elderly patients. So, the selection of treatment for these

patients has always been puzzling. Elderly patients usually

suffer from weakness, malnutrition, comorbidity and so

on, and they may be less likely to tolerate the toxicity

caused by chemo-radiation. At this time, RT alone may be

preferred by the patients because it may lead to less treat-

ment toxicity. As we know, there have been few studies

which have compared the efficiency and safety between

RT and chemo-radiotherapy for elderly cervical cancer

patients. Park et al performed a study which included

105 elderly cervical cancer patients. Among them, 61

patients were treated with RT and the remaining 44

patients received concurrent chemo-radiation. Results

showed that chemo-radiation was related with higher

acute hematological and gastrointestinal toxicity.

However, the analysis indicated no benefit of chemo-

radiation with respect to OS and cancer-specific survival

(CSS). The 5-year OS in RT group and chemo-radiation

group were 53.5% and 61.8% (P=0.4534), respecively and

CSS were 66.6% and 68.8% (P=0.8584), respectively.10 In

another study performed by Wang et al, 73 patients were

eligible and the result showed that the 3-year OS of RT

and CCRTwere 54.3% and 83.1% (P=0.0038), 3-year CSS

were 56.8% and 87.1% (P=0.0061), 3-year DFS were

57.6% and 83.3% (P=0.0091), respectively. It just indi-

cated that, compared with RT, CCRT could improve the

survival of elderly cervical cancer patients but with higher

Grade 3–4 hematological toxicity (16.3% and 62.5%

respectively, P<0.001).11 Our study indicated that concur-

rent chemotherapy was effective only in patients with

positive lymph nodes, and its real value is in decreasing

the rate of distant metastasis.

Elderly patients may be considered to experience more

severe toxicity than younger people if they were under the

same intensity of treatment. Wang et al conducted a study

to try to find out the differences in the outcomes and

complications between elderly and younger uterine cervi-

cal cancer patients treated by definitive RT or chemo-

radiotherapy. This study included a cohort of 79 pairs of

patients for complication analysis and results showed that

significant differences were observed in the 5-year cumu-

lative Grade 2 proctitis (39.7% and 17.2%, respectively;

P=0.015) and Grade 3 proctitis (18.1% and 6.2%, respec-

tively; P=0.040) between the elderly and young groups.14

In another study, 43 young cervical cancer patients (<65

years) and 23 elderly patients (≥65 years) were treated

with definitive chemo-radiotherapy or RT. The Grade 3

hematological toxicities (26.7% vs 16.7%) and GI toxicity

(16.7% vs 13.3%) in the elderly group were higher than

those in the young group.8 However, there were also

studies which indicated that treatment toxicity was not

Table 8 Treatment toxicity

Toxicity
type

Radiotherapy
(n=108)

Chemo-radiation
(n=138)

P-value

Grade
1–2

Grade
3

Grade
4

Grade:≥3 Grade:
1–2

Grade
3

Grade
4

Grade:≥3

Hemoglobin 8(7.4%) 3 1 4(3.7%) 20(19.3%) 14 3 17(12.3%) 0.020

Neutrophils 35(32.4%) 6(5.6%) 0 6(5.6%) 57(41.3%) 20 4 24(17.4%) 0.005

Platelets 11(10.2%) 4(3.7%) 0 4(3.7%) 21(15.2%) 10 1 11(8.0%) 0.190

Abdominal pain 12(11.1%) 3(3.6%) 0 3(3.6%) 19(13.8%) 8(5.8%) 0 8(5.8%) 0.356

Nausea 28(25.9%) 5(4.6%) 0 5(4.6%) 42(30.4%) 26(18.8%) 0 26(18.8%) 0.001

Vomiting 20(18.5%) 4(3.7%) 0 4(3.7%) 35(25.4%) 20 1 21(15.2%) 0.005

Enteritis 7(6.5%) 3(2.8%) 0 3(2.8%) 14(10.1%) 9(6.5%) 0 9(6.5%) 0.238

Diarrhea 38(35.2%) 6(5.6%) 0 6(5.6%) 54(39.1%) 26(18.8%) 0 26(18.8%) 0.002

Note: *Calculated by comparing severe adverse events (Grade ≥3).
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significantly associated with age.15,16 One study which

compared 69 non-elderly cervical cancer patients (<65

years old) and 27 elderly patients (≥65 years old) treated

with RT or CCRT showed that the toxicity was comparable

between the two groups.9 In clinical practice, age was still

an important factor to be considered when deciding the

treatment intensity. In our study, the patients in the chemo-

radiation groups were significantly younger than those in

the RT group. However, in multivariate analysis, the factor

of age did not influence the survival.

It was reported that CCRT led to more acute hemato-

logical toxicity, while the acute non-hematological toxicity

showed no difference between RT and CCRT.11 In the

study of Wang et al, the incidence of Grade 3 or higher

hematological toxicity was 62.5% for patients treated with

CCRT, which was significantly higher than RT (16.3%,

P<0.001). The reason for this may be due to the bone

marrow inhibition caused by concurrent chemotherapy.11

In our present study we found that, compared to patients in

RT group, those who were in the chemo-radiation group

suffered a higher incidence of severe hematological toxi-

city as well as non-hematological toxicity such as nausea,

vomiting, and diarrhea. Although there have been reports

that showed that the toxicity caused by chemo-

radiotherapy was acceptable for elderly patients, it would

still be favorable to omit chemotherapy if it was possible

and would not impair survival. Our study has shown that

the 5-year OS and DFS were similar between lymph node

negative patients who did and did not receive concurrent

chemotherapy. Thus, some patients may just undergo defi-

nitive RT alone with no need to bear the toxicity of

chemotherapy. However, it was still a controversial ques-

tion which merited deeper investigation. In multivariable

analysis, we found that lymph node metastasis was an

independent predictor of DMFS, similar to the previously

published studies.

Several limitations exist in our study. First, it was

a retrospective analysis of 246 elderly cervical cancer

patients. Although we have suggested that concurrent che-

motherapy may bring about better oncological outcomes in

elderly patients with positive lymph nodes, also with

increased toxicity, this question is still unanswered, and

it will only be fully answered by large, randomized con-

trolled clinical trials. Furthermore, there was a median of

three cycles of chemotherapy and some patients did not

receive adequate cycles. It may have influenced the results

in our study. Although some of our findings are already

relatively known, it was perhaps not clear in a Chinese

population. Thus, our findings may add some value in

clinical practice.

Conclusion
In conclusion, for elderly cervical cancer patients with

advanced stage, definitive RT may be acceptable for patients

with negative lymph nodes. However, in patients with posi-

tive lymph nodes, concurrent chemotherapy could bring

about improved survival. Thus, we suggest tailored selection

of concurrent chemotherapy in elderly cervical cancer

patients treated with definitive RT, and we still need further

research with more elderly patients enrolled, to address this

problem and to try to select the patients who may benefit

from chemotherapy more accurately.
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