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Abstract

:

Background and objective: Elderly and/or frail women with ovarian cancer are often undertreated. The aim of the study is to compare the effects of age and frailty on surgical approaches, postoperative complications, and prognosis in elderly women with ovarian cancer. Methods: A retrospective multicenter study of women ≥70 years were treated for ovarian cancer at seven French university hospitals between 2007 and 2015. Results: Of the 1119 women treated for ovarian cancer during the study period, 147 were ≥70 years and had complete data. Of these women, 65 were aged 70–74 years, and 82 were aged ≥75 years. Overall, 77% of the younger women (49/65) received optimal treatment compared with 51% (40/82) of the older women (p = 0.018). Women ≥75 years underwent fewer bowel resections (32% vs. 67%, p < 0.001) and experienced fewer postoperative complications (22.6% vs. 38.9%, p < 0.001); 53.2% of the women in this age group were treated by primary surgery or surgery only. These women also received more chemotherapy with platinum only (15% [9/56] vs. 2% [1/57], p = 0.007) and less bevacizumab (9% [5/56] vs. 32% [18/57], p = 0.003). Patients with greater frailty (a modified Charlson Comorbidity Index [mCCI] score >3) had a five-year survival rate of 30% versus 62% for those with a score ≤3 (p < 0.001). Conclusions: Surgeons modify their approach to treating ovarian cancer in women ≥75 years probably to reduce immediate postoperative complications. The prognosis is significantly worse in patients with greater frailty. Improvements to the sequence of treatments administered, with priority given to neoadjuvant chemotherapy in patients with greater frailty, could help increase the number of women who receive optimal treatment and improve their prognosis.
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1. Introduction


With an increasing life expectancy in the Western world, the incidence of cancer in the elderly is on the rise: an estimated 50% of all cancer cases is diagnosed in patients aged >65 years [1]. In France, the number (and proportion) of people aged >75 years increased from 1.5 million (3.8% of the total population) in 1950 to 6 million (9.3%) in 2018, and this figure is expected to reach 12 million (16%) by 2050 [2]. The average age at diagnosis of ovarian cancer is 68 years [3]. Despite the existence of new targeted therapies such as bevacizumab and olaparib, prognosis in ovarian cancer remains poor, with an overall five-year survival rate of 43% [3]. It is even worse in women aged >75 years, who have a five-year survival rate of just 25% [1]. These high mortality rates can largely be explained by the presence of comorbid conditions and frailty in this population, as these factors impede optimal management [3]. Several studies have shown that elderly women do not receive the standard recommended treatment for ovarian cancer. In short, they are less likely to undergo complete cytoreductive surgery or be treated with a full chemotherapy regimen (in terms of doses, number of cycles, and drug components) [4,5,6]. One study found that just 20% of women with ovarian cancer aged >80 years received optimal treatment [7].



Decisions to adjust treatment protocols are often guided by chronological age: the importance attached to age is evident in clinical trials which tend to recruit young patients [5,8]. Chronological age alone, however, should not be used to guide treatment decisions, as it does not take frailty into account [9]. Several studies have shown that frailty scores perform better than chronological age at predicting prognosis [10]. Surgical insult is a form of acute stress that requires an increased physiological response from frail patients at risk of postoperative complications. Surgeons often choose to simplify surgery in the hope of reducing complications and improving survival, but this decision is often based on chronological age alone. Frailty indices such as the modified Charlson Comorbidity Index (CCI), which has a strong predictive accuracy for mortality, could be useful for guiding treatment decisions in such cases [5,11,12]. Several studies have shown that the use of modified treatment regimens in elderly patients could reduce postoperative complications without altering long-term survival [4,12,13]. The modified Charlson Comorbidity Index (mCCI) corresponds to the age adjusted CCI.



The aim of the study is to compare the effects of age and frailty—assessed using the modified CCI (mCCI)—on surgical approaches, postoperative complications, and prognosis in elderly women with ovarian cancer.




2. Material and Methods


2.1. Design


We conducted a retrospective, multicenter, observational study in which we collected data on patients aged >70 years treated for ovarian cancer at seven French university hospitals (CHU de Tenon, Jean Verdier, Lille, Rennes, Poissy, Tours, Créteil, and Strasbourg) between 2007 and 2015. The participating hospitals each perform over 20 ovarian cancer operations a year.



The study was approved by the ethics committee of the National College of French Gynecologists and Obstetricians (CEROG 2016-GYN-1003) and patients were duly informed about the study, as required by French law.




2.2. Management of Patients with Ovarian Cancer


Treatments were administered according to the sequence recommended by the French Clinical Practice Guidelines on the Management of Epithelial Cancer of the Ovary, Fallopian Tube, and Primary Peritoneum [14]. In brief, women diagnosed with ovarian cancer underwent a staging laparoscopy immediately followed by laparotomy debulking surgery when a complete resection of all macroscopically visible disease was deemed possible. Otherwise, they were treated with neoadjuvant chemotherapy followed by interval debulking surgery and at least six cycles of adjuvant chemotherapy. The standard surgical staging procedures consisted of hysterectomy, bilateral adnexectomy, omentectomy, appendectomy, pelvic and para-aortic lymph node dissection (inclusion period before the LION (lymphadenectomy in ovarian neoplasms) clinical trial [15]), and any additional procedures considered necessary to achieve complete macroscopic clearance. Modifications to the treatment protocol were made at the discretion of the medical and surgical team.




2.3. Data Collection


The following variables were collected: age at diagnosis, body mass index (BMI) assessed as kg/m2, parity, presence of comorbidities (high blood pressure, diabetes, chronic neurological disease, chronic lung disease, dyslipidemia, cardiovascular disease, autoimmune disease), and data on genetic predisposition. Weight loss was defined by a loss of weight during the year before the diagnostic of the ovarian cancer (i.e., loss of at least one kilogram).



The mCCI score was calculated for each patient [12,16]: the Charlson Comorbidity Index is adjusted by the following items: One point, if there is history of myocardial infarction, congestive heart failure, peripheral vascular disease, cerebrovascular accident, dementia, chronic obstructive pulmonary disease, connective tissue disease, peptic ulcer disease, liver disease without portal hypertension, or diabetes mellitus uncomplicated. Two points, if there is history of hemiplegia, moderate to severe chronic kidney disease, diabetes mellitus with organ damage, a solid tumor, leukemia, or lymphoma. Three points, if there is history of liver disease with portal hypertension. Six points if there is a history of a metastatic solid tumor or acquired immune deficiency syndrome. The mCCI score corresponds to the CCI score adjusted by the age, one point is added between 50 and 59 years, two points between 60 and 69 years, three points between 70 and 79 years, four points between 80 and 89 years, and five points after 89 years.



The surgical data collected included the Fagotti laparoscopic score [17], the Peritoneal Cancer Index (PCI) score (tumor burden during debulking laparotomy) [18], the sequence of treatments (primary surgery vs. interval debulking surgery), surgical procedures performed, and presence or absence of residual disease at the end of the intervention. Surgical complexity was classified using the model described by Aletti et al. [19]. The following histologic data were collected: histologic subtype (serous, mucinous, endometrioid, clear-cell, or carcinosarcoma), stage, and lymph node involvement. Disease was staged using the FIGO (International Federation of Gynecology and Obstetrics) system [20], and a note was made of the number of chemotherapy cycles administered.



Postoperative complications (occurring within 30 days of surgery) were classified according to the Clavien–Dindo system [21] as minor for grade I and II complications and major for grade III, IV, and V complications. A note was also made of the date of the last follow-up, disease recurrence (defined as an increase in CA 125 levels or evidence of recurrence by imaging and/or histology), death, and date of death.




2.4. Outcome Measures


The main outcome measure was the complete resection rate, i.e., proportion of patients without macroscopically visible disease. Secondary measures were postoperative complications, tumor recurrence, and death.




2.5. Statistical Analyses


The women were divided into four groups for comparison: women aged 70–74 versus ≥75 years and women with an mCCI score of ≤3 versus >3.



Age cut-off was chosen according to the literature [22] and but also because after 75 years, a geriatric check-up is necessary before beginning treatment. The mCCI score cut-off was chosen according to the first publication of the Charlson Comorbidity Index [16]: authors showed that a high mortality rate is correlated with a cut-off of 2 or 3.



Descriptive parameters are expressed as the median (range) or percentages, as appropriate. Demographic and clinical (tumor and treatment) characteristics were compared according to age and mCCI scores using the χ2 for categorical variables and the t test for continuous variables. Overall survival was defined as the time from surgery to death (of any cause) or date of last follow-up. Disease-free survival was defined as the time from surgery to cancer recurrence. Women who remained alive and whose disease did not progress were censored at the date of the last follow-up. The Kaplan–Meier method was used to build survival curves, which were compared using the log-rank test. A multivariate analysis was conducted to identify the predictors of postoperative complications and the presence of residual disease. The final models were obtained by backward stepwise selection of the variables from the full model with a retention threshold of p < 0.20; the hierarchy principle for retaining variables was applied. In the multivariate analysis, missing data were considered as absent. A p-value of <0.05 was considered statistically significant.





3. Results


Of the 1119 women treated for ovarian cancer at one of the seven participating hospitals between 2007 and 2015, 269 were ≥70 years. Of these, 122 patients were excluded because of lacking data that could not allow a CCI score to be performed. Thus, 147 of these had complete study data and were included. Sixty-five women were aged 70–74 years and 82 were ≥75 years.



3.1. Demographic and Clinical (Tumor and Treatment) Characteristics


Demographic and tumor characteristics stratified by age are shown in Table A1. Treatment characteristics stratified by age and mCCI score are shown in Table A2 and Table A3, respectively. Demographic and tumor characteristics were similar in the two mCCI groups (data not shown) except for age. Women with an mCCI ≤3 were significantly younger than those with an mCCI >3 (median age, 73 years [70–79 years] vs. 79.5 years [72–99 years]; p < 0.001). The BMI was higher in the 70–74-year group than in the ≥75-year group and was, respectively, 25.8 and 23.0 kg/m2 (p = 0.006). The number of patients’ weight loss was significantly more important in the 70–74-year group than in the ≥75-year group and was, respectively, 12.3% and 23.2% (p = 0.041). Concerning the CCI score, there was no significant difference in the two age groups and was 0.43 (0–4) for the younger and 0.39 (0–5) for the older (p = 0.529) group. Concerning the tumor characteristics, no significant difference was shown between the two age groups: serous tumors represented the more histological tumor and were 70.8% (46/65) for the younger and 70.7% (58/82) for the older (p = 0.862) group. There was no significant difference regarding the grade (high or low) of the serous tumor. The FIGO stage was similar between the two age groups.




3.2. Predictors of Postoperative Complications and Complete Resection


No associations were observed between perioperative complications and age, BMI, histologic subtype, FIGO stage, treatment sequence, or lymph node involvement (data not shown) either in the univariate or multivariate analyses (Table A4). The corresponding results for complete resection are shown in Table A5.



Follow-up


The median recurrence-free survival was 23 months (1–150 months), and the five-year recurrence-free survival rate was 25%. The median overall survival was 31 months (1–150 months), and the five-year survival rate was 20%.



Overall and recurrence-free survival curves according to age and mCCI score are shown in Figure 1.



Median recurrence-free survival was 144 months (1–88 months) for patients between 70 and 74 years versus 76 months (1–151 months) for patients older than 75 years; the respective five-year survival rates were 59% and 61% (p = 0.481). The median overall survival was 45 months (1–150 months) for patients between 70 and 74 years versus 35 months (1–123 months) for patients older than 75 years, but the five-year survival rate was identical, at 32.5%.



The median recurrence-free survival was 46 months for patients with an mCCI ≤3 versus 76 months for those with an mCCI >3 (p = 0.243). The respective five-year recurrence-free survival rates were 37% and 53%. The median overall survival was 114 months in women with an mCCI ≤3 versus 28 months in those in with an mCCI >3 (p < 0.001). The corresponding five-year survival rates were 62% and 30%.






4. Discussion


In this series of women with ovarian cancer aged ≥70 years, women ≥75 years received different treatment to those aged 70–74 years, despite having similar tumor characteristics. In particular, they received less combined treatment with surgery and chemotherapy (51% vs. 77%, p = 0.018), underwent fewer bowel resections (39.5% vs. 55.2%, p = 0.020), and were treated less often with bevacizumab (8.9% vs. 31.5%, p = 0.003) and more often with a mono-chemotherapy (14.8% vs. 1.8%, p = 0.007). On analyzing treatments by frailty, the patients in the two mCCI groups (≤3 vs. >3) had similar results, although surgical complexity was lower in patients with an mCCI score >3, suggesting that surgeons adopt a simpler approach in frailer patients to limit postoperative complications. Indeed, complications were less frequent in women with an mCCI score >3 (23.5%) than in those with an mCCI score ≤3 (35.7%) (p = 0.223).



We showed comparable complete resection rates in the four groups (70.4% vs. 66.7% in women aged 70–74 years vs. ≥75 years and 68.7% and 69.7% in women with an mCCI score of ≤3 vs. ≥3), as we would have expected to see more cases of residual tumor in women who underwent less complex surgery. This may indicate that surgical evaluation is influenced by subjective criteria or that it does not include a full examination of the peritoneal cavity in older (≥75 years) and/or frailer women. The question of subjective operative assessment of residual disease at the end of an intervention was reported in other studies, although not specifically linked to age [23,24,25]. Ezkander et al. analyzed 639 women who underwent primary surgery for stage III ovarian cancer and who had been evaluated as having achieved an optimal outcome (residual disease ≤1 cm) by the surgeons [23]. However, postoperative computed tomography (CT) revealed that 40% of the women had a more extensive disease (>1 cm). This discrepancy was accompanied by significantly shorter recurrence-free survival in women with discordant results (median, 12.8 months) than in those in whom the surgeons’ clinical assessment coincided with the CT findings (median, 18.3 months) (p = 0.0059). Similar results have been reported by Burger et al. [24] and Chi et al. [25].



In our study, we also observed that the sequence of treatments varied according to age and frailty, although this decision may not have been entirely based on objective criteria. Optimal treatment (combination of surgery and chemotherapy, in whatever order) was considerably less frequent in women ≥75 years (20.3% vs. 40.6% for women aged 70–74 years) and in women with an mCCI score >3 (22.6% vs. 43.6% for those with a score ≤3). In a subanalysis of data from a trial conducted by Vergotte et al. [26], women with a performance status of two (indicating greater frailty) who received neoadjuvant chemotherapy had higher survival rates than those treated with primary surgery. In addition, those who underwent neoadjuvant chemotherapy had higher complete resection rates (81% vs. 42%) and lower postoperative complication rates. It would probably therefore be of interest to reduce primary surgery rates in patients with greater frailty—in our series, 50% of patients with an mCCI score >3 underwent primary surgery (27.4%) or surgery only (22.6%). Reducing primary surgery in these patients would lead to a greater use of interval cytoreductive surgery and reduce the proportion of frail patients treated with surgery only (22.6% in our series vs. 8.6% for those with an mCCI <3). Favoring CT-guided biopsy over primary surgery for histologic examination followed by neoadjuvant chemotherapy and interval cytoreductive surgery in frail patients seems like a wise choice, as it would increase the number of patients treated with a combination of chemotherapy and surgery. The risk of postoperative complications associated with primary surgery precludes chemotherapy in frail patients.



The undertreatment observed in our series probably explains the poor prognosis observed in women with an mCCI score >3 and is consistent with previous reports [27]. The challenge therefore probably lies in improving overall management by prioritizing, for example, neoadjuvant chemotherapy in frail patients, as recommended by the French guidelines [14]. Objective operative assessment of residual disease following debulking also needs to be improved. Although it has been shown that with careful monitoring, bevacizumab does not increase the risk of toxicity in patients >65 years [28,29], in our series, this drug was used significantly less often in older patients (9% of patients ≥75 years vs. 32% of those aged 70–74 years, p = 0.003). When used appropriately, bevacizumab can improve overall survival in patients with a worse prognosis, namely those with residual tumor after cytoreductive surgery [30]. A recent French study (EWOC-1 trial) showed that for vulnerable elderly patients with ovarian cancer, carboplatin monotherapy or weekly carboplatin plus paclitaxel are often proposed as an alternative to carboplatin plus paclitaxel given every three weeks but they showed that compared to the three-weekly and weekly carboplatin plus paclitaxel regimens, the carboplatin single agent was reported to be less active with a significantly worse survival outcome in vulnerable elderly patients, in vulnerable patients carboplatine paclitaxel combination remains a standard [31].



This study has some limitations related to its retrospective design, including missing data and potential selection bias. There are, however, no prospective studies on the effects of age or frailty on modifications to surgical approaches, postoperative complications, or prognosis in elderly women with ovarian cancer. Our sample was similar in size to most of the series published to date. Cohort studies and, where possible, controlled randomized trials involving elderly women with ovarian cancer, are urgently needed to identify optimal treatment protocols—assessed using objective criteria—for frail women.




5. Conclusions


Chronological age is an insufficient indicator of frailty, but perceived frailty based on subjective criteria in elderly woman with ovarian cancer may lead surgeons to simplify their surgical approach and possibly reduce the thoroughness of their operative assessment of residual disease, which subsequently precludes the objective consideration of the appropriateness of targeted treatments such as bevacizumab. This “intuitive” approach may also result in the suboptimal application of treatment sequences, as primary surgery is too often given priority over neoadjuvant chemotherapy, which would probably allow patients with greater frailty to benefit from combined treatment with chemotherapy and surgery. In conclusion, the objective assessment of frailty using validated scales before treatment would increase the use of optimal treatment sequences in frail women, improving their overall survival.







Author Contributions


Conceptualization, V.L. and L.D.; methodology, L.D., C.M., S.B., V.L.; software, C.M. and C.H.; validation, L.D., C.M., K.N.T., S.B., A.B., P.C. (Pauline Chauvet), P.C. (Pierre Collinet), C.T., L.O., H.A., Y.D., C.A., G.C., P.-A.B., H.C., M.M., T.G., F.K., N.B., M.K., X.C., E.R., O.G., L.L., M.B., J.L., C.H. and V.L.; formal analysis, L.D., C.M., C.H. and V.L.; investigation, K.N.T., S.B., A.B., C.T., L.O., H.A., Y.D., C.A., G.C., P.-A.B., H.C., M.M., T.G., F.K., P.C. (Pauline Chauvet), P.C. (Pierre Collinet), N.B., M.K., X.C., E.R., O.G., L.L., M.B., J.L., C.H. and V.L.; data curation, K.N.T., S.B., A.B., P.C. (Pauline Chauvet), C.T., L.O., H.A., Y.D., C.A., G.C., P.-A.B., H.C., M.M., T.G., F.K., P.C. (Pauline Chauvet), P.C. (Pierre Collinet), N.B., M.K., X.C., E.R., O.G., L.L., M.B., J.L., C.H. and V.L.; writing—original draft preparation, L.D. and V.L.; writing—review and editing, L.D., C.M., C.H. and V.L.; supervision, V.L.; project administration, K.N.T. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflicts of interest.





Appendix A




[image: Table] 





Table A1. Characteristics of women with ovarian cancer stratified by age a.






Table A1. Characteristics of women with ovarian cancer stratified by age a.





	
Characteristics

	
70–74 y

	
≥75 y

	
p




	
n = 65 (%)

	
n = 82 (%)






	
Age, y

	
71.5 (70–74)

	
88 (75–99)

	
<0.001




	
BMI, kg/m2

	
25.8 (16.4–35.6)

	
23.0 (14.7–49.6)

	
0.006




	
<18

	
1 (1.5)

	
4 (4.9)

	




	
18–25

	
23 (35.4)

	
43 (52.4)

	




	
25–30

	
22 (33.9)

	
15 (18.3)

	
0.024




	
>30

	
8 (12.3)

	
4 (4.9)

	




	
Number of patient with Weight loss

	
8 (12.3)

	
19 (23.2)

	
0.041




	
Level of Weight loss, Kg mean (range)

	
5.6 (3–8)

	
5.7 (3–10)

	
0.932




	
Parity, mean (range)

	
2.51 (0–10)

	
2.29 (0–10)

	
0.693




	
Genetic predisposition

	
2 (3.1)

	
1 (1.2)

	
0.542




	
Age at onset of menopause, y

	
50 (35–63)

	
50 (26–78)

	
0.771




	
Charlson comorbidity index

	
0.43 (0–4)

	
0.39 (0–5)

	
0.529




	
Modified Charlson comorbidity index

	
3.43 (3–7)

	
3.95 (3–9)

	
<0.001




	
Comorbidities

	

	

	




	
Hypertension

	
11 (16.9)

	
25 (30.5)

	
0.057




	
Diabetes

	
6 (9.2)

	
5 (6.1)

	
0.47




	
Neurological disease

	
0

	
9 (11.0)

	
0.005




	
Lung disease

	
3 (4.6)

	
8 (9.8)

	
0.239




	
Dyslipidemia

	
4 (6.2)

	
9 (11.0)

	
0.306




	
Cardiovascular disease

	
7 (10.7)

	
4 (4.9)

	
0.178




	
Respiratory disease

	
0

	
1 (1.2)

	
0.372




	
Autoimmune disease

	
2 (3.1)

	
3 (3.7)

	
0.847




	
<2

	
54 (83.1)

	
61 (74.4)

	
0.21




	
≥2

	
11 (16.9)

	
21 (25.6)

	




	
Baseline CA 125 level, IU/mL, median (range)

	
881 (23–10,400)

	
1160 (56–13,000)

	




	
<10,000

	
14

	
12

	
0.881




	
≥10,000

	
1

	
2

	
0.508




	
Histologic subtype

	

	

	




	
Serous

	
46 (70.8)

	
58 (70.7)

	




	
Serous high grade

	
35 (76.1)

	
38 (65.5)

	




	
Serous low grade

	
3 (6.5)

	
7 (12.0)

	




	
Unknow

	
8 (17.4)

	
13 (22.4)

	




	
Mucinous

	
4 (6.2)

	
3 (3.7)

	




	
Endometrioid

	
6 (9.2)

	
4 (4.9)

	
0.862




	
Clear-cell

	
2 (3.1)

	
3 (3.7)

	




	
Other

	
3 (4.6)

	
6 (7.3)

	




	
Undifferentiated

	
2 (3.1)

	
1 (1.2)

	




	
Unknow

	
2 (3.1)

	
7 (8.5)

	




	
FIGO stage

	

	

	




	
≤IIa

	
8 (13.1)

	
10 (13.5)

	




	
>IIa

	
53 (86.9)

	
64 (86.5)

	
0.955








Abbreviations: FIGO, International Federation of Gynecology and Obstetrics; BMI, Body Mass Index; a data expressed as n (%) or median (range) unless otherwise specified.
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Table A2. Treatment stratified by age a.






Table A2. Treatment stratified by age a.





	
Treatment

	
70–74 y

	
≥75 y

	
p




	
n = 65 (%)

	
n = 82 (%)






	
Treatment sequence

	

	

	




	
Primary surgery

	
26 (40.6)

	
26 (32.9)

	
0.018




	
Primary chemotherapy

	
23 (35.9)

	
14 (17.7)

	




	
Surgery only

	
5 (7.8)

	
16 (20.3)

	




	
Chemotherapy only

	
8 (12.5)

	
16 (20.3)

	




	
No treatment

	
2 (3.1)

	
7 (8.9)

	




	
Surgery

	

	

	




	
Complete resection b

	
38 (70.4)

	
38 (66.7)

	
0.783




	
Lymph node evaluation

	
29 (53.7)

	
16 (28.1)

	
0.007




	
Bowel resection

	
36 (66.7)

	
18 (31.6)

	
0.897




	
Surgical complexity c

	
5 (2–14)

	
5 (1–15)

	
0.095




	
Complications d

	

	

	




	
Overall complications

	
23 (38.9)

	
14 (22.6)

	
<0.001




	
Minor complications

	
13 (22.0)

	
7 (11.3)

	
0.201




	
Major complications

	
10 (16.9)

	
7 (11.3)

	




	
Primary surgery or surgery only

	

	

	




	
Overall complications

	
18 (41.8)

	
10 (26.3)

	
0.142




	
Minor complications

	
11 (39.3)

	
6 (15.8)

	




	
Major complications

	
7 (2.5)

	
4 (10.5)

	




	
Surgery after chemotherapy

	

	

	




	
Overall complications

	
5 (10.0)

	
3 (25.0)

	
0.009




	
Minor complications

	
2 (8.7)

	
1 (8.3)

	




	
Major complications

	
3 (1.3)

	
2 (16.7)

	




	
Chemotherapy

	

	

	




	
Number of cures, median (range)

	
6 (0–8)

	
6 (0–8)

	
0.201




	
Bevacizumab

	
18 (31.5)

	
5 (8.9)

	
0.003




	
Carboplatin only

	
1 (1.8)

	
9 (14.8)

	




	
Polychemotherapy including platinum

	
55 (98.2)

	
46 (85.2)

	
0.007








a Data expressed as n (%) or median (range) unless otherwise specified; b absence of macroscopically visible disease. c Classified using the model described by Aletti et al. [19]; d classified using the Clavien–Dindo system.
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Table A3. Treatment stratified by mCCI score.






Table A3. Treatment stratified by mCCI score.





	
Treatment

	
mCCI score ≤ 3

	
mCCI score > 3

	
p




	
n = 82 (%)

	
n = 65 (%)






	
Treatment sequence

	

	

	




	
Primary surgery

	
35 (43.2)

	
17 (27.4)

	




	
Primary chemotherapy

	
25 (30.9)

	
12 (19.4)

	
0.018




	
Surgery only

	
7 (8.6)

	
14 (22.6)

	




	
Chemotherapy only

	
11 (13.6)

	
13 (21.0)

	




	
No treatment

	
3 (3.7)

	
6 (9.6)

	




	
Complete resection a

	
46 (68.7)

	
30 (69.7)

	




	
Lymph node evaluation

	
35 (52.2)

	
10 (23.3)

	




	
Bowel resection

	
37 (55.2)

	
17 (39.5)

	




	
Surgical complexity b

	
6 (2–14)

	
1 (0–12)

	
1




	
Complications c

	

	

	
0.003




	
Overall complications

	
25 (35.7)

	
13 (23.5)

	
0.11




	
Minor complications

	
15 (21.4)

	
5 (9.8)

	
<0.001




	
Major complications

	
10 (14.3)

	
7 (13.7)

	




	
Primary surgery

	

	

	
0.223




	
Overall complications

	
20 (54.0)

	
8 (9.0)

	




	
Minor complications

	
15 (40.5)

	
2 (6.9)

	




	
Major complications

	
5 (13.5)

	
6 (2.1)

	
0.008




	
Surgery after chemotherapy

	

	

	




	
Overall complications

	
5 (20.8)

	
3 (27.3)

	




	
Minor complications

	
0

	
3 (27.3)

	




	
Major complications

	
5 (20.8)

	
0

	
0.012




	
Chemotherapy

	

	

	




	
Cycles, n

	
6 (0–15)

	
6 (0–8)

	
0.28




	
Avastin

	
17 (23.9)

	
5 (11.9)

	
0.123




	
Carboplatin only

	
4 (5.7)

	
6 (14.6)

	




	
Polychemotherapy including platinum

	
66 (94.3)

	
35 (85.4)

	
0.112








a absence of macroscopically visible disease. b Classified using the model described by Aletti et al. [19]; c classified using the Clavien–Dindo system.
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Table A4. Univariate and multivariate analysis of probability of postoperative complications.
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Characteristics

	
n/N (%)

	
Univariate Analysis

	
Multivariate Analysis




	
OR

	
95% CI

	
p

	
OR

	
95% CI

	
p






	
Age

	

	

	

	

	

	

	




	
70–74 y

	
59/121 (48.76)

	

	

	

	
1

	

	




	
≥75 y

	
62/121 (51.24)

	
0.46

	
0.20–1.02

	
0.05

	
0.34

	
0.14–0.81

	
0.015




	
BMI

	

	

	

	

	

	

	




	
<0

	
112/121 (92.56)

	

	

	




	
≥30

	
9/121 (7.44)

	
1.15

	
0.27–4.89

	
0.85




	
FIGO stage

	

	

	

	

	

	

	




	
≤2A

	
16/113 (14.16)

	

	

	




	
>2A

	
97/113 (85.84)

	
0.89

	
0.28–2.82

	
0.85




	
mCCI score

	

	

	

	

	

	

	




	
≤3

	
70/121 (57.85)

	

	

	




	
>3

	
51/121 (42.15)

	
0.55

	
0.24–1.26

	
0.15




	
Primary surgery

	

	

	

	

	

	

	




	
No

	
54/120 (45.00)

	

	

	

	
1

	

	




	
Yes

	
66/120 (55.00)

	
3.68

	
1.49–9.11

	
0.002

	
4.66

	
1.86–11.69

	
0.001
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Table A5. Univariate and multivariate analysis of probability of complete resection.
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Characteristics

	
Univariate Analysis

	
Multivariate Analysis




	
OR

	
95% CI

	
p

	
OR

	
95% CI

	
p






	
Age

	

	

	

	

	

	




	
70–74 y

	
1

	

	

	

	

	




	
≥75 y

	
0.83

	
0.37–1.90

	
0.66

	

	

	




	
BMI

	

	

	

	

	

	




	
<30

	
1

	

	

	

	

	




	
≥30

	
0.56

	
0.12–2.66

	
0.46

	

	

	




	
FIGO stage

	

	

	

	

	

	




	
>2A

	
1

	

	

	
1

	

	




	
≤2A

	
0.24

	
0.05–1.18

	
0.06

	
0.28

	
0.05–1.53

	
0.14




	
mCCI score

	

	

	

	

	

	




	
≤3

	
1

	

	

	

	

	




	
>3

	
1

	
0.43–2.32

	
0.99

	

	

	




	
Primary surgery

	

	

	

	

	

	




	
No

	
1

	

	

	
1

	

	




	
Yes

	
2.46

	
1.03–5.88

	
0.04

	
3.51

	
1.17–10.48

	
0.03




	
Complications

	

	

	

	

	

	




	
None

	
1

	

	

	
1

	

	




	
Minor complications

	
0.66

	
0.38–1.16

	
0.15

	
0.68

	
0.18–2.62

	
0.58




	
Major complications

	

	

	

	
0.22

	
0.06–0.84

	
0.03
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Figure 1. Kaplan–Meier curves estimating overall and recurrence-free survival by age and modified Charlson Comorbidity Index (mCCI) score; (A) overall survival by age; (B) recurrence-free survival by age; (C) overall survival by mCCI score; (D) recurrence-free survival by mCCI score. 
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