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Geriatric co-management leads to safely performed cytoreductive
surgery in older women with advanced stage ovarian cancer treated at a
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« Older women with advanced ovarian cancer have a high rate of preoperative impairment.
* We simultaneously demonstrated a low rate of postoperative events.
« Geriatric co-management plays a key role in outcomes for these women.

ARTICLE INFO

ABSTRACT

Article history:

Received 1 March 2019

Received in revised form 26 April 2019
Accepted 30 April 2019

Available online 8 May 2019

Keywords:

Ovarian cancer
Geriatric assessment
Cytoreductive surgery
Co-management
Outcomes

Objective. To assess fitness and outcomes in older women undergoing cytoreductive surgery for advanced
ovarian cancer (OC).

Methods. A prospective study of OC patients referred to Geriatrics Clinic for preoperative evaluation. All com-
pleted the electronic Rapid Fitness Assessment (eRFA) and were followed by Geriatrics Service during inpatient
postoperative course, co-managed by Surgical Service. Outcomes were 30-day Intensive Care Unit (ICU) admis-
sion, emergency room (ER) visit, readmission, mortality, adverse surgical events. Descriptive statistics were used.

Results. Forty-two women (median age 79, range 74-88), 38 with newly diagnosed advanced OC, 4 with re-
current OC, underwent cytoreductive surgery between 5/2015 and 1/2018. Preoperative age-related impair-
ments per eRFA: high level of distress (71%), functional dependency (59%), limited social activity (59%),
depression (57%), slow Time Up and Go (54%), Karnofsky Performance Score (KPS) < 80 (41%), poor social sup-
port (43%), polypharmacy (35%), weight loss>10 Ibs. (25%), fall history (244%), cognitive impairment (13%). Me-
dian number of comorbid conditions = 3.

Among 38 newly diagnosed women, 26 (68%) had stage IlIC, 11 (29%) stage IV. Sixteen (42%) underwent primary
debulking surgery, 22 (58%) neoadjuvant chemotherapy followed by interval debulking surgery. Median dura-
tion of surgery = 245.5 min (range 95-621); median hospital length of stay = 6 days (range 0-22). Optimal
debulking rate = 97%, complete gross resection rate = 63%. One patient was admitted to ICU, 26% had 30-day
ER visit, 10% were readmitted. Any complication, minor complication, major complication occurred in 58%,
55%, 8%, respectively. Median time from surgery to postoperative chemotherapy = 34.5 days (range 19-66). Me-
dian follow-up = 15.7 months (range 3.7-38.0), 12-month survival = 93.3%. There was no 180-day mortality.

Conclusion. Cytoreductive surgery among older women with advanced OC and frailty can be performed safely

in a tertiary care center with preoperative/postoperative geriatric and surgical co-management.
© 2019 Elsevier Inc. All rights reserved.
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1. Introduction

Three-quarters of women with ovarian cancer will present with ad-
vanced stage disease and require treatment with a combination of ex-
tensive surgery and chemotherapy. Over half of patients with newly
diagnosed ovarian cancer are 65 years of age or older [1,2], and the
number of older women with ovarian cancer will grow as the popula-
tion of older adults continues to increase steadily [3,4]. Older women
gain the same cancer-related survival benefit from aggressive surgery
for advanced stage ovarian cancer, but are at higher risk of surgical mor-
bidity and mortality [5]. Older women are also at higher risk of toxicity
from chemotherapy [6], with some studies reporting rates of 50% grade
3 or higher toxicity [7]. The optimal sequence of chemotherapy and sur-
gery are unknown for this cohort. Older women are commonly ex-
cluded from clinical trials [2,3,6] and are less likely to be offered
surgical management, despite evidence demonstrating the feasibility
of surgical treatment in this age group [4].

It has been suggested that the fitness (or frailty, i.e. decreased level
of fitness) of the older cancer patient, rather than chronological age,
should be considered in treatment decision-making. The geriatric as-
sessment (GA) is considered the gold standard for assessing frailty. It
evaluates multiple key domains which have been shown to be associ-
ated with increased surgical risk and chemotherapy-related toxicities:
functional and nutritional status, comorbidity and medications, cogni-
tion, psychological status, and social support [1,7]. Frailty, a decrease
in physiologic reserve beyond the normal aging process [8], has been
linked to a higher risk of surgical complications, as well as longer hospi-
tal stays and 30-day readmission rates [9]. There is a growing body of lit-
erature linking frailty to chemotherapy toxicity and completion
[10-12]. Data is still limited on the fitness of older women who undergo
cytoreductive surgery. However, a recent collaborative study was able
to demonstrate an association between a GA and postoperative compli-
cations in women with advanced stage gynecologic malignancy [13].
There is minimal data available to show which interventions may im-
prove surgical outcomes in older, frail women with ovarian cancer. In
the non-oncologic setting, collaboration between surgeons and geriatri-
cians has led to improved outcomes in older patients. The benefits of co-
management on length of stay, complication rates, and mortality are
most prominently demonstrated in the care of older patients with hip
fractures [14,15]. In one institution, after implementation of a quality
improvement program including co-management of hip fracture pa-
tients, rates of adverse events were cut in half: number of days in the
hospital postoperatively (4.6 vs. 8 days expected), the rate of readmis-
sion (9.7% vs. 19.4%), and mortality (1.5% vs. 3.2%) [14]. Similar benefits
of co-management have already been demonstrated for other cancer
types. International societies call for treatment of older cancer patients
based on an individualized assessment of fitness rather than age
alone, using standardized geriatric tools [16,17].

In this study, we aimed to provide a more comprehensive picture of
fitness and outcomes in older women with ovarian cancer who
underwent cytoreductive surgery at a single institution, using a shared
care model based on collaboration between gynecologic oncology sur-
geons and geriatricians.

2. Methods
2.1. Patients

After obtaining approval from the Institutional Review Board at Me-
morial Sloan Kettering Cancer Center (MSKCC), we conducted a pro-
spective study of women with newly diagnosed ovarian cancer who
were referred to the Geriatrics Clinic for evaluation before cytoreductive
surgery. As per standard of care, the majority of patients aged 75 or
older were referred to the Geriatrics Clinic for preoperative evaluation,
unless the surgical team agreed that the patient had already received
preoperative clearance from either a primary care provider or other

subspecialist such as a cardiologist. This unique and interconnected re-
lationship with the Geriatrics Service at our institution has only in-
creased since its inception in 2009 [1,18]. During preoperative
clearance, patients completed a geriatric assessment (GA). At MSKCC,
the GA is conducted via electronic Rapid Fitness Assessment (eRFA)
[19] (Table 1). This tool allows for simultaneous patient-directed com-
pletion of the components of the GA via a computer interface, as well
as data capture. Following geriatric preoperative evaluation, ovarian
cancer care was determined by the Surgical Service utilizing institu-
tional and national guidelines. During the inpatient postoperative pe-
riod, patients were followed by the Geriatrics Service in a consulting
role, with the surgical team in a primary role.

2.2. Outcomes

The following outcomes were considered: intensive care unit (ICU)
admission, emergency room (ER) visit after discharge, readmission,
and adverse surgical events (all within 30 days from surgery), as well
as overall mortality. All postoperative surgical complications were cap-
tured using an institutional Surgical Secondary Events (SSE) reporting
system, which is completed by the surgical team until 30 days postoper-
atively. Major complications were defined as grade 3 or higher. ICU ad-
mission, ER visits, and readmission within 30 days, as well as overall
mortality, were obtained from the medical record.

2.3. Surgical and cancer characteristics

Disease and treatment characteristics were obtained from a prospec-
tively maintained ovarian cancer patient database, and from medical re-
cord review. Disease factors included newly diagnosed versus recurrent
disease, age at diagnosis, stage, and histology. Advanced stage was de-
fined as stage IIl or IV disease, based on the 2014 International Federa-
tion of Gynecology and Obstetrics (FIGO) staging criteria. Treatment
factors included treatment approach: primary debulking surgery
(PDS) versus neoadjuvant chemotherapy (NACT) with or without inter-
val debulking surgery (IDS); route of IDS (laparoscopic versus open),
operative (OR) time, estimated blood loss (EBL), and surgical outcome:
complete gross resection (CGR), optimal resection (residual disease
>0 cm but <1 ¢cm), or suboptimal resection (residual disease >1 cm).
Data on the number of NACT cycles, and reason for NACT, were also col-
lected. Other variables included length of postoperative hospital stay,
time to the start of postoperative chemotherapy, and overall survival
(0S) (time between disease diagnosis and last follow-up, or death).
For patients with recurrent disease, progression-free survival (PFS)
was also calculated (time between disease diagnosis and recurrence).

Table 1
Domains of the geriatric assessments evaluated by the eRFA.

Domain Tool used for evaluation

Functional status Patient-rated Karnofsky Performance Status (KPS)
Basic Activities of Daily Living (bADL)
Instrumental Activities of Daily Living (iADL)
Time up and Go (TUG)

History of fall within the past 12 months

Use of assistive device

Four-item Medical Outcomes Study Social Support Survey
Medical Outcomes Study Social Activity Survey
Weight change within the last 6 months

Distress Thermometer

Geriatrics Depression Scale 4-item questionnaire

Social support
Social activity
Nutritional status
Emotional status

Cognition Mini-Cog test
Comorbidity and Comorbidity and number of prescribed medications,
polypharmacy herbals, supplements, vitamins
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2.4, Statistical analysis

Descriptive statistics were used to describe the patient cohort, pre-
operative impairments, and postoperative outcomes of interest. The
Chi-squared test was used for nominal data, and the Man-Whitney U
test for continuous variables. Survival was evaluated using the Kaplan-
Meier estimator.

3. Results

Between May 2015 and January 2018, 123 women 74 years of age
and older presented to our institution for treatment of newly diagnosed
advanced stage ovarian cancer. Of these, 30 (24%) were treated with up-
front surgery; the remaining 93 (75%) were treated with NACT. Of the
93 women treated with NACT, 48 (52%) eventually underwent IDS. In
total, 78 women has surgery, either PDS or IDS, during the interval. At
the time, institutional guidelines recommended that women 75 and
older should be referred to geriatrics for preoperative evaluation, with
younger women referred on a case-by-case basis. Of the 78 women
treated surgically, 67 (86%) were 75 years of age or older, and 38 of
these women (57%) underwent such an evaluation (Table 1). In the
same time frame, 4 additional women were treated surgically for recur-
rent ovarian cancer. The median age at presentation was 79 years
(range 74-88) for the entire cohort.

Among the 38 patients with newly diagnosed ovarian cancer, 26
(68%) had stage IIIC disease, 11 (29%) had stage IV disease, and 1 (3%)
presented with stage IIIB disease (Table 2). Thirty-four patients (89%)
had tumors of high-grade serous histology; the remaining 4 presented
with rarer histologies. Sixteen patients (42%) were treated with PDS,
and 22 (58%) received NACT followed by IDS. Nine women (41%)
were treated with NACT because they met the Aletti criteria [20], 8
(36%) due to extent of disease, 3 (14%) based on recommendations by
outside physicians, and 2 (9%) for unique patient-specific reasons. All
women completed the GA prior to surgical intervention, either before
PDS or IDS, after NACT was completed. Of the women who underwent
IDS, 3 (14%) had a robotic-assisted laparoscopic procedure. The median
number of administered NACT cycles was 4 (range 3-6).

The median duration of surgery was 245.5 min (range 95-621), with
primary surgeries lasting longer (median 278 min, range 136-621) than
interval surgeries (median 222.5 min, range 95-481) (p = 0.046)
(Table 3). Yet there was no difference in EBL between PDS and IDS,
with a median EBL of 275 mL (range 50-1985, p = 0.077). Overall,
the rate of optimal debulking (residual disease <1 cm) during PDS and
IDS was 97% (n = 37), with a 63% rate of CGR (n = 24). Rates of optimal

Table 2
Patient demographics.
N
Median age, years (range) 79 (74-88)
Median number of comorbidities (range) 3(0-8)
Disease status (%)
Newly diagnosed ovarian cancer 38 (90)
Recurrent ovarian cancer/SDS 4(10)
Stage at initial diagnosis (% new diagnoses)
1B 1(3)
1ic 26 (68)
v 11 (29)
Treatment approach (% new diagnoses)
PDS 16 (42)
NACT/IDS 22 (58)
Robotic IDS (% IDS) 3(14)
Median number of NACT cycles (range) 4(3-6)
Histology (% new diagnoses)
High grade serous 34 (89)
Carcinosarcoma 1(3)
Sarcoma 1(3)
Mesonephric adenocarcinoma 1(3)
Mixed 1(3)

debulking and CGR did not differ between the PDS and IDS groups (p =
0.739). The median hospital length of stay was 6 days (range 0-22),
with no difference between the PDS and IDS groups (p = 0.097). The
median time to the start of postoperative chemotherapy was
34.5 days (range 19-66) and did not differ between the PDS and IDS
groups (p = 0.099). The median follow-up was 15.7 months (range
3.7-38.0). At 12 months postoperatively, 93% of patients with newly di-
agnosed ovarian cancer were alive.

The 4 women treated with secondary debulking surgery (SDS) for
recurrent ovarian cancer were all originally diagnosed with stage IIIC
high-grade serous disease. Two were originally treated with PDS
followed by chemotherapy; the 2 others received NACT followed by
IDS. One patient underwent NACT due to a concurrently diagnosed pul-
monary embolism, and 1 was treated with NACT based on extent of dis-
ease. All 4 patients met our institutional criteria for SDS [21]. CGR was
achieved in 2 women (1 PDS, 1 IDS); the other 2 had residual disease
<1 cm. Three patients were treated with SDS for a first recurrence, diag-
nosed at 20.2, 25.3, and 30.9 months, respectively, after the original di-
agnosis. The fourth woman was treated with SDS for a second
recurrence (66.6 months later).

The median time to completion of the eRFA was 10 min (range
2-35). The most prevalent preoperative age-related impairments, iden-
tified via the eRFA, were high level of distress (71%), followed by func-
tional dependency for basic and instrumental activities of daily living,
limited social activity (60%), and depression (57%) (Fig. 1). Other im-
pairments included a TUG >10 s (46%), KPS < 80 (41%), poor social sup-
port (43%), and polypharmacy (35%). Less prevalent impairments were
weight loss of >10 Ibs. within the past six months (25%), a history of fall
within the past year (24%), and cognitive impairment (13%). The me-
dian number of comorbid conditions was three.

Based on the results of the eRFA, patients were referred to various
support services. Thirty-eight (90%) women were referred to physical
therapy and 13 (31%) to occupational therapy. Only 1 (2%) required re-
habilitation in a facility postoperatively. Thirty-seven (88%) women
underwent nutritional counseling; 35 (83%) and 11 (26%) spoke to a
case manager or social worker, respectively. Two (5%) patients were re-
ferred to psychiatry.

Only 1 patient (2%) had an unplanned admission to the ICU within
30 days after surgery for cardiopulmonary support brought on by atrial
fibrillation. Eleven (26%) presented to the ER within 30 days, and 4
(10%) were readmitted. Two patients were readmitted for infection
management, 1 for work-up of chest pain, and 1 for acute neurologic
changes. Surgical complications occurred in 24 (58%) patients; major
complications (grade 3 or 4) occurred in 3 (8%) patients. There was no
30-, 90-, or 180-day mortality.

In the same time period 40 additional women aged 74 and older
were treated with surgery for newly diagnosed advanced stage ovarian
cancer but did not undergo preoperative geriatric evaluation; 14 (35%)
underwent PDS and 26 (65%) IDS. The reasons for omitting this evalua-
tion are hard to ascertain on review of the records; some included sur-
geon preference, or the fact that the patient already had established care
with a primary care provider or specialist. In this cohort, 6 patients
(15%) had an unplanned admission to the ICU within 30 days of surgery.
Seven (18%) presented to the ER for evaluation within 30 days, and 6
(15%) were readmitted. Four patients were readmitted for treatment
of infection, 1 for electrolyte imbalance secondary to an ileus, and 1
for dyspnea evaluation. Grade 3/4 surgical complications were present
in 4 patients, and there were 2 mortalities: 1 within 90 days and 1 within
180 days of surgery. Comparing the five main outcomes between
women who did and did not have a preoperative geriatrics evaluation
yielded no statistical difference.

4. Discussion

Care of the older ovarian cancer patient is multimodal and complex,
with disease and comorbidity closely interrelated. A plethora of



80 O.T. Filippova et al. / Gynecologic Oncology 154 (2019) 77-82
Table 3
Surgical and treatment characteristics of women with newly diagnosed ovarian cancer (*patients with >1 cm residual disease were excluded from analysis).
All new diagnoses (n = 38) PDS (n = 16) IDS (n = 22) p value
Median operative time, minutes (range) 245.5 (95-621) 278 (136-621) 222.5 (96-481) 0.046
Median estimated blood loss, mL (range) 275 (50-1985) 300 (100-1985) 225 (50-900) 0.077
Surgical outcome (% total)
Complete gross resection 24 (63) 11 (69) 13 (59) 0.739
0 <residual €1 cm 13 (34) 5(31) 8 (36)
1cm 1(3) 0(0)* 1(5)*
Median hospital stay, days (range) 6(0—22) 7 (4-22) 6(0-18) 0.097
Median time to post-operative chemotherapy, days (range) 34.5 (19-66) 41 (22-53) 30 (19-41) 0.099

research provides options for ovarian cancer treatment, rooted in exten-
sive surgical resection and combination chemotherapy. Geriatrics and
the study of frailty is a rapidly growing field. However, the application
of geriatrics principles to the care of women with ovarian cancer and
other gynecologic malignancies is in its infancy. Our study examined
the collaboration between surgeons and geriatricians at our institution,
including those caring for older women with ovarian cancer. We were
able to demonstrate that this cohort had a high rate of preoperative im-
pairments but a low rate of postoperative events, and no 180-day mor-
tality. This demonstrates the strength of co-management in this
population.

The treatment for advanced stage ovarian cancer includes a combi-
nation of extensive surgery and chemotherapy, either of which could
be given as upfront treatment. The results of three randomized trials
comparing PDS versus NACT/IDS have failed to show a benefit to either
approach [22-24]. However, the latest randomized non-inferiority trial
[25], and many retrospective studies [26], show a survival benefit for
PDS. Such data promotes individualized decision-making in the treat-
ment of every woman diagnosed with advanced stage ovarian cancer,
based equally on patient and disease characteristics. However, a bias re-
garding older women exists. Older women are commonly seen as un-
able to tolerate extensive surgery and are thus treated with NACT.
Unfortunately, the effect of this bias is even more pronounced in clinical
trials, as two of the most recently reported randomized trials excluded
women aged 75 years and older [22,25]. Data published from the SEER
database demonstrates an increase in NACT use in women 65 and

older: from 16% in 2000 to 35.4% in 2013 [27]. Since this population
comprises half of women diagnosed with ovarian cancer, as well as
the largest “data deficient” group, objective measures of patient fitness
in this population are needed to help physicians make informed choices
for appropriate surgical candidates.

Frailty has been shown to be associated with poorer outcomes. A
systematic review combining 20 studies, including approximately
3000 older patients with solid or hematologic malignancies, demon-
strated that frail patients undergoing surgical treatment for cancer had
a 3.19 times higher chance of a 30-day postoperative complication
and a 2.67 times higher risk of 30-day postoperative mortality [28]. As
many as 86% of the patients included in these studies were classified
as frail. However, only one of the 20 studies included women with gyne-
cologic cancers [29]; of the 37 patients evaluated in that study, 10 were
diagnosed with ovarian cancer, highlighting a need for more research
focused on frailty in this population.

Many different tools for assessing frailty have been created, but the
GA is considered the gold standard. At our institution, the GA is deliv-
ered to patients via the eRFA. The electronic format of this GA allows
for more accurate data capture. Using the eRFA, we identified high
rates of preoperative impairments in our cohort of women with ad-
vanced stage ovarian cancer. Five impairments (distress, bADL and
iADL dependency, limited social activity, and depression) were present
in >50% of women. These high rates of impairment resulted in a high
percentage of patients being referred to physical therapy, nutritional
counseling, and case management. Simultaneously, we observed low
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Fig. 1. Prevalence of pre-operative impairments. bADL - basic activities of daily living, iADL - instrumental activities of daily living, TUG - Time Up and Go, KPS - Karnofsky Performance

Score.
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rates of 30-day postoperative events. Such a mismatch between ob-
served deficiencies and complications highlights the importance of
evaluation and co-management by physicians who are well-versed in
frailty.

Our study is not without limitations. As it is a single institution study,
the results may not be generalizable. We did not report on patients seen
by the Geriatrics Service who were not cleared for surgery; in the past,
however, we have shown that this constitutes approximately 5% of all
patients evaluated by the Geriatrics Service for preoperative risk strati-
fication [30]. Our study could not test whether patients’ overall excel-
lent outcomes were due to geriatric co-management or other factors.
A control group, preferably in a randomized study, is needed to address
this question. As the sample size of our study was small, no relationship
between age-related impairments and outcomes could be explored.
Larger and possibly multi-institutional studies are needed to test such
relationship. Additionally, only 50% of eligible women were referred
for preoperative geriatrics evaluation. The reasons for this are multifac-
torial. However, we have recently made institutional changes to in-
crease this referral rate, basing referrals on fitness and not just on age
alone; and we are referring patients earlier, even before they begin
NACT.

Nonetheless, our study has significant strengths. It focused on very
old women (aged 74 or older). We were able to show the degree of
aging-related impairments in this population using the gold standard
for frailty, the GA. Using geriatrics and surgical datasets, we were able
to capture significant details about the treatment these patients re-
ceived before and after surgery, and treatment-related outcomes. Al-
though highly selected, this cohort of very old women were safely and
successfully treated with surgery for advanced stage ovarian cancer. Al-
though there were no statistical differences, in terms of outcomes stud-
ied, between women treated with surgery who did and did not have a
preoperative geriatrics evaluation, there were 2 mortalities in the
group that did not undergo evaluation, and many more unplanned
ICU admissions (6 vs 1). We believe that, with a larger sample size,
these clinically significant differences would be even more pronounced.
In conclusion, our study demonstrates that cytoreductive surgery for
advanced ovarian cancer can be safely performed in women aged 74
or older, even in patients presenting with at least some degree of frailty.
Appropriate preoperative evaluation and postoperative co-
management by a geriatrics team is feasible and may play a role in out-
comes. In the future, additional studies should assess the impact of geri-
atric co-management on postoperative outcomes in older women with
ovarian cancer.
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