
Rationale and study protocol for the Patient-Centered Outcome 
Aid (PCOA) randomized controlled trial: A personalized decision 
tool for newly diagnosed ovarian cancer patients

L Wenzela,*, D Mukamela, K Osanna, L Havrileskyb, L Sparksc, J Lipscombd, AA Wrighte, J 
Walkerf, R Alvarezg, L Van Leh, K Robisoni, R Bristowa, R Morganj, BJ Rimelk, H Ladda, S 
Hsieha, A Wahia, and D Cohnl

aUniversity of California, Irvine, United States

bDuke University, United States

cChapman University, United States

dEmory University, United States

eDana Farber Cancer Institute, United States

fUniversity of Oklahoma, United States

gVanderbilt University, United States

hUniversity of North Carolina at Chapel Hill, United States

iBrown University, United States

jCity of Hope, United States

kCedars Sinai, United States

lOhio State University, United States

1. Background

Ovarian cancer carries the highest fatality to case ratio for all gynecologic malignancies. In 

2016, it is estimated that 22,280 women will be diagnosed with ovarian cancer, and 14,240 

will die of this life-threatening disease [1]. Due to the aggressive nature of the disease and 

the lack of effective screening, over 2/3 of women with ovarian cancer are diagnosed in 

stages III and IV (http://seer.cancer.gov), which is conventionally treated with a combination 

of aggressive surgical cytoreduction and cytotoxic chemotherapy. However, controversy over 

the most effective treatment for newly diagnosed stage III ovarian cancer persists, 

specifically evaluating whether a combination of intraperitoneal (IP) and intravenous (IV) 

chemotherapy is superior to IV alone [2–6]. Taken together, results from these clinical trials 

require clinicians and patients to carefully evaluate the risks and outcomes associated with 

IP or IV treatment, particularly since at this time there is no clear guidance on which 

treatment is better for a given patient. Adding to the complexity of this decision is the 
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observation that ovarian cancer patients utilize progression free survival (PFS) time to drive 

the preference of type of chemotherapy, although they are willing to trade significant PFS 

time for reductions in treatment-related toxicity [7].

Very few studies have examined the use of decision aids within the setting of ovarian cancer, 

although several authors have explicitly argued that there is a need to practice shared 

decision-making in order to elicit preferences and incorporate this information into the 

ovarian cancer treatment discussion [8–10]. In fact, when assessing preferences, those 

ovarian cancer patients with more serious illness desired more shared decision-making; and 

in total, >80% of women wanted detailed information about their disease, treatment, and 

care [11].

Perceived involvement in decision-making about ovarian cancer treatment has been 

associated with better quality of life [12], although the approach for involving patients in 

decision making has been debated [13–17], particularly in life-threatening cancer diagnoses. 

A review of patient preferences for shared decisions, drawing inferences from 43 cancer 

studies analyses, concluded that 77% of the respondents wanted to participate in decisions, 

rather than delegating the treatment choice to the physician [18]. In fact, there has been a 

substantial increase in the percent of cancer patients who wish to participate in medical 

decision-making, reaching 85% over the last decade [18]

The purpose of this study was to develop and test the effectiveness of a Patient-Centered 

Outcome Aid (PCOA) compared to a control condition of usual care, as patients chose 

between IV or IP therapy for advanced ovarian cancer. We developed an internet-based 

decision aid to improve patient-centered outcomes and tested it within a randomized clinical 

trial. The purpose of this paper is to describe the clinical trial development and protocol.

2. Methods/design

2.1. Conceptual model

We used shared decision-making to frame the conceptual model, with the specification that 

PCOA supplements, rather than replaces, the physicians' counseling about treatment options. 

Shared decision-making, defined as a decision-making process jointly shared by patients and 

their health care providers [19], explicitly places the patient at the center of care [20], 

educating and facilitating knowledge and understanding of the best available evidence of the 

risks and benefits across all available options while ensuring that the patient's values are 

taken into account [21]. Shared decision-making practice is known to improve when 

healthcare professionals are provided with feedback, educational meetings and materials, 

and use of patient decision aids [22]. Decision aids increase the patient's involvement, and 

improve both knowledge and a realistic perception of outcomes [23]. In essence, the 

decision aid utilizes the patient's personal views and preferences over benefits and harms, 

and prepares them to participate with their health care practitioner in making a decision, 

thereby directly facilitating a shared decision-making approach.

Due to the severity of the disease, the poor prognosis, and the side effects associated with 

the treatment, advanced epithelial ovarian cancer is an excellent candidate for shared 
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decision making. When these patients face difficult treatment decisions, shared decision-

making can offer important advantages. These include education about treatment options, 

their potential consequences, and potential risks and benefits. Further, shared decision-

making facilitates an understanding of preferences, possibly through a formal preference 

elicitation exercise and always through active patient participation in the treatment choice 

decision. It is hypothesized that patients who are given the opportunity to participate in this 

process will feel ownership of the decision, will be more satisfied with the decision, and will 

likely perceive themselves to have better treatment outcomes, irrespective of the treatment 

chosen.

2.1.1. Focus groups and cognitive interviews—Stakeholder focus groups and 

cognitive interviews were conducted to inform each component of PCOA development. We 

conducted three separate focus groups of two hours duration, during which clinical 

stakeholders provided advice on 1) customizing risk information, 2) educational module 

content regarding ovarian cancer treatment and treatment side effects, 3) side effects and 

their severity levels (e.g. mild pain, moderate pain, etc.) which might occur from 

chemotherapy delivered either intraperitoneally or intravenously, and 4) wording of personal 

tradeoffs between survival and adverse events associated with treatment. Clinical team 

stakeholders included physicians, research assistants and nurses who represented urban and 

rural perspectives across 9 national sites in each region of the United States. In addition, 16 

cognitive interviews, varying in length between 1 and 1.5 h were conducted with women 

without cancer, and women who had a family member with cancer. They were asked to 

review each PCOA mock-up screen and respond to questions such as sensibility and 

meaning of the screen content, whether too much or too little information was on each 

screen, and whether the instructions for the preference elicitation exercise and the time 

tradeoff exercise were clear. Six ovarian cancer survivors also participated in interviews and 

provided feedback on the topics above, and a group of ‘advocate’ stakeholders of ovarian 

cancer survivors were convened in person for 2 h to critique each component of PCOA, 

including the ease with which the screens could be navigated, the graphic appeal, and the 

user-friendly nature of the tool. Pilot testing of PCOA occurred with three patients each from 

OSU, Duke and University of Oklahoma in order to test the functionality of the device.

2.1.2. Delphi survey of expert panel—Through a modified Delphi technique we 

sought to determine the degree of professional consensus regarding the probabilities of 

specific patient outcomes associated with IV and IP chemotherapy. Clinical experts 

estimated survival probabilities for two types of patients: a healthier (low comorbidities) and 

a less healthy (high comorbidities) patient, based on pre-specified scenarios. Through this 

iterative anonymous process consensus was ultimately achieved. This informed PCOA 

estimates for survival for both IV and IP [24]. This was particularly important since the 

survival results of GOG 252 were not publically available until after the PCOA RCT had 

completed recruitment.

2.1.3. GOG 252 Patient-reported outcome data analyses—A novel aspect of this 

study and PCOA was utilization of previous IP vs IV clinical trial information about 

probabilities of side effects by severity levels (which we denote for simplicity as side effects/
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severity dyads) conditional on the patient baseline and pre-treatment clinical risk factors. 

These allowed us to calculate expected marginal disutilities for side effects/severity dyads. 

To obtain the conditional probabilities we performed an analysis of the GOG 252 data, in 

order to identify specific patient/‘host’ characteristics or groups of characteristics that 

quantify the likelihood that an individual woman will experience a grade 3-4 adverse event. 

GOG 252 is a recently completed trial with one IV regimen, and two IP regimens. We 

analyzed specific GOG 252 patient-reported outcome data, comparing IV and IV/IP 

treatments in order to obtain the predicted probabilities of the side effects of pain, nausea 

and vomiting, neurotoxicity and fatigue at three levels: mild, moderate and severe, 

conditioned on the patient's personal and clinical characteristics before treatment began. 

These probabilities were then applied to the patient's elicited preferences with respect to side 

effects to obtain the expected disutility of the side effects for a patient conditional on her 

baseline health status.

2.1.4. Description of PCOA—PCOA includes four components. The first includes a 

customized information module that was individually relevant given the condition and the 

risks the patient was facing (see 2.1.d.i.). The second component is an educational module 

regarding ovarian cancer treatment and treatment side effects. The third guides the patient 

through a series of queries designed to elicit her preferences regarding the side effect/

severity dyads (e.g. mild pain, moderate pain, etc.) which might occur from chemotherapy 

delivered either IP or IV. The fourth module assists the patient in discovering her personal 

tradeoff between survival and the adverse events associated with treatment. This information 

was presented graphically, giving her an opportunity to revisit her choices, and to test the 

sensitivity of the tradeoff of these choices. This was summarized on screen, and printed to 

enhance the follow-up discussion with the treatment team and support shared decision 

making.

2.1.4.1. Customized information module.: PCOA was constructed based on the 

assumption that side effects associated with IP therapy are worse than IV therapy during the 

6 months of active treatment, but that survival is longer. Therefore, the decision between IP 

and IV treatments relied on the individual tradeoff between the marginal utility of survival 

and the marginal disutility of side effects due to IP. However, we personalized patients' risk 

of side effects based on their own characteristics. These data were used to develop regression 

models predicting for each patient her probability of experiencing each side effect with 

either IV or IP treatment, based on data available from GOG 252. Physicians rated the 

patients as either “healthy” or “less healthy” based on the patient's overall medical condition 

at the time of study enrollment, and the complexity of her cytoreduction and postoperative 

course. This rating of the patient's health status (0 or 1) was used to inform the toxicity and 

survival estimates that were imputed into the PCOA decision tool. This predictive algorithm 

was applied to the personal health and socio-demographic information of the patient. This 

provided PCOA with the predicted probabilities for each side effect and its severity that the 

patient might experience with either IV or IP.

2.1.4.2. Educational module.: PCOA first takes users through a series of screens 

educating them about the cancer treatment options available to newly diagnosed ovarian 
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cancer patients, in this case IV or IP therapy, and describes why this information might be 

important and useful when making a decision about cancer treatment. It then walks the 

patient through potential side effects. Side effects of treatment are defined first, and then the 

user can click on examples illustrating symptom severity of mild, moderate or severe (e.g., 

see Figs. 1 & 2) for each of the following: fatigue, peripheral neuropathy, pain, and nausea 

and vomiting. The symptom levels were based on NCI Common Toxicity Criteria Adverse 

Event version 3 (CTCAE) criteria. Users can swipe back to other screens to review, or swipe 

forward to continue.

2.1.4.3. Preference elicitation module.: This module was developed to elicit the patient's 

values and the relative importance she assigns to the different treatment attributes, in this 

case the treatment side effects and their level of severity. First, the user is presented with a 

pre-recorded audiovisual demonstrating the ranking exercise. Patients are presented with a 

list of the 12 side effects/severity dyads and asked to place them on a Visual Analog Scale, 

ranking them from 0 - defined as “not bothersome at all” to 100 - defined as “worst 

possible”. Ties are allowed and patients can change their mind and rearrange the dyads if 

they wish. They can also go back from the ranking screen back to the educational module to 

read again about any particular dyad if they need to refresh their memory, and then come 

back without losing the choices they have already made. Before proceeding, they see a 

summary of their ranking which allows them another opportunity to change their choices. In 

order to elicit preferences for survival and to link them to the preferences for the side effects, 

patients are asked to respond to time tradeoff questions comparing additional months of life 

in good health against 6 months with the worst side effect/severity dyad that they identified. 

They go through a series of titrating questions starting with five years of healthy life until 

they reach equivalency.

2.1.4.4. Outcomes module.: The patient's preference, or utility values, that were revealed 

in the previous module are combined with the predicted probabilities that the patient would 

experience from each side effect/severity dyad to calculate the expected marginal disutility 

of IP for this patient. Her revealed survival utility is combined with her survival probability 

per the Delphi survey to calculate her expected marginal utility of survival. A comparison of 

the two provides the patient with an indication if IP or IV might be better for her given her 

preferences and baseline clinical condition. This information is then provided both on the 

screen and is printed and the patient takes the information to the discussion with her 

physician regarding choice of cancer treatment (IP versus IV). This information was 

presented as the intended starting point for a true shared decision making process; where the 

patient is knowledgeable about the facts of her disease, her treatment options and her 

preferences.

2.2. Study design

The PCOA intervention was evaluated using a two-arm randomized controlled trial (RCT; 

Fig. 3), NCT 02259699. Study comparisons were made between patients randomly assigned 

to the PCOA group versus those assigned to usual care. The design, conduct and reporting of 

this RCT adhered to the Consolidated Standards of Reporting Trials (CONSORT) guidelines 
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for trials. Human subjects' approval for this study was obtained from the Institutional 

Review Board of the University of California, Irvine and each of the study sites.

2.3. Study setting

This RCT enrolled advanced optimally debulked ovarian cancer patients from 9 gynecologic 

cancer practices, located in urban and rural areas of the US. Institutions were invited to 

participate if they provided both IV and IP therapies to their eligible patients. The study 

recruitment period was December 2014 to March 2016.

2.4. Eligibility screening and recruitment

Patients who had been optimally cytoreduced with stages II to IV ovarian cancer, and were 

determined post-operatively (after primary or interval cytoreduction) to be candidates for 

either IV or IP treatment, were identified. At the time of a typical discussion regarding 

adjuvant chemotherapy for ovarian cancer (in the hospital after surgery or at an outpatient 

clinic visit, typically 2–4 weeks following cytoreductive surgery), study-eligible patients 

were identified. After introducing the study to the patient, those who were interested were 

consented. Patients who had received three courses of neoadjuvant chemotherapy prior to 

the cytoreductive surgery were also considered study eligible if they were still considered a 

candidate for either IV or IP treatment postoperatively, although we hypothesized that there 

may be important patient-reported outcome or disease differences based on their prior 

chemotherapy experience compared to those who were chemotherapy naive.

2.5. Randomization

Randomization occurred after the patient was consented and registered. Patients were 

randomized using a 1:1 ratio to either the PCOA intervention or usual care. Randomization 

was stratified by site to ensure balance between arms at all participating sites.

2.6. Enrollment and study population

128 patients were consented to the study. With a sample size including 64 patients per arm, 

the study had 80% power to detect a difference between groups in the primary outcomes of 

interest satisfaction with decision and decisional regret of 0.5 SD using a two-sided two-

sample t-test. Four subjects were subsequently deemed ineligible. Therefore, 124 were 

randomized into either the PCOA intervention (N = 64) or usual care (N = 60). The Fig. 4 

CONSORT diagram reports on survey completion rates prior to chemotherapy cycle 4 (T2), 

which is an assessment conducted during active treatment. Primary reasons for uncompleted 

surveys included “patient too ill/hospice” and “patient deceased.”

2.7. Intervention

Patients randomized to the intervention group were given access to PCOA on an iPad that 

was provided to them during the first postoperative clinic visit. The research assistant 

enabled the device and assisted the patient in obtaining her unique password that ‘unlocked’ 

the program. Before leaving the clinic patients were given a password that allowed them to 

access it from home on an internet connected computer if they wished (Fig. 5).
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2.8. Control group

Patients assigned to the control group received usual care only, which was identical to that 

provided in the PCOA group except that the patients were not exposed to the PCOA decision 

aid.

2.9. Patient-reported data sources and collection

We utilized well-validated measures with sound psychometric properties to assess the 

primary and secondary patient-reported outcomes. Satisfaction with decision [25]and 

decisional regret [26] were primary outcomes based on the hypothesis that women in the 

intervention arm would be more satisfied with the decision process, and would experience 

less decisional regret after treatment ensued. Secondary patient-reported outcomes included 

measures of quality of life [27], neuropathy [28], abdominal discomfort [29], fatigue [30], 

shared decision-making [31], and satisfaction with care and treatment [32,33] selected to 

further evaluate the potential effectiveness of the PCOA intervention. Usability and 

acceptability of PCOA were assessed from the intervention arm participants through a brief 

self-report survey at the second clinic visit (T1). QOL and fatigue were measured at the first 

clinic visit, considered T0 (Fig. 1), which was subsequent to the study consent and 

randomization. After the patient and physician had discussed adjuvant therapy for her 

ovarian cancer and a route of administration (IP versus IV) was agreed upon, the satisfaction 

with decision and shared decision-making measures were collected, which was prior to 

initiation of treatment following cytoreduction. Assessments of satisfaction with decision, 

decisional regret, and satisfaction with care and treatment occurred during active treatment 

(T2) and follow-up (T3-T4), representing time points in which patients would have 

benefitted and/or had toxicities from their chosen treatment. Assessments T2–T4 were 

obtained electronically, typically in conjunction with a clinic visit.

2.10. Functionality of PCOA

We collected information about all key strokes and mouse clicks by users of PCOA and the 

time in which they occurred. This information allowed us to observe how patients used 

PCOA. For example, we could observe if the user did their preference elicitation more than 

once and what their choices were in each iteration, and, if they read any of the educational 

screens more than once, and which educational screen they spent more time on.

3. Baseline results

The majority of participants were White (92%), with private insurance (66%), and a mean 

age of 58 years. Enrolled patients most commonly had Stage IIIc (66%), and Grade 3 

disease (91%). Table 1 displays disease and treatment characteristics at study enrollment, 

comparing those with and without neoadjuvant treatment. Patients who received neoadjuvant 

therapy were more likely to have higher stage disease (p = 0.004), less likely to have had a 

colon resection (p = 0.010), and more likely to have had residual disease (p = 0.021). Among 

all participants, performance status (PS) was judged as roughly equivalent between PS 0 

(50%) and PS 1 (48%), with physician ratings of the patients' health status as generally 

healthy at study entry (85%), as defined by criteria in section 2.9. Patient-reported outcomes 

on quality of life, abdominal discomfort, fatigue and neurotoxicity (Table 2), comparing 
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those with and without neoadjuvant treatment did not differ at baseline between PCOA and 

Control study arms. Although patients who enrolled subsequent to three courses of 

neoadjuvant chemotherapy reported significantly more neurotoxicity (p = 0.020), they also 

reported significantly better quality of life (p= 0.020).

4. Discussion

Shared decision-making has become a cornerstone of patient-centered care. In fact, the 

Patient-Centered Outcomes Research Institute (PCORI) has a mandate to improve the 

quality and relevance of evidence available to help patients, caregivers, clinicians, 

employers, insurers, and policy makers make informed health decisions. Broadly, this 

patient-centered outcomes research has a vision “to provide the patient and the public with 

information they can use to make decisions that reflect their desired health outcomes.” 

Indeed, given the aggressive nature of ovarian cancer, it is not surprising that many with 

advanced disease have expressed the need for more shared decision-making [11].

The purpose of our study was to develop and test a new ovarian cancer-specific Patient 

Centered Outcome decision Aid (PCOA). During the initial design of this study, 

recommendations for IP therapy continued to be controversial, despite the fact that IP 

therapy was widely acknowledged to provide survival gains, albeit with additional treatment 

toxicities. It was the belief of our study team that patients should share in decisions that may 

affect their longevity on the one hand, and their quality of life on the other. Therefore, our 

intent was to educate patients and allow them to assimilate information about the differences 

in outcomes between IP and IV therapies, and help them make the difficult trade-offs 

between these two treatment options. PCOA was specifically designed to incorporate each 

patient's personal preferences and clinical characteristics, together with the most 

contemporary science available for newly diagnosed advanced ovarian cancer patients, to 

support shared decision-making between the patient and her treatment team.

During the course of our trial, results of GOG 252 revealed that the IP regimens evaluated in 

this trial did not prolong progression free survival, and by extension would not be likely to 

improve overall survival. Despite the results of GOG 252 and based on RCT data on older IP 

regimens, many experts continue to prefer IP treatment for select patients with optimally 

cytoreduced epithelial ovarian cancer. As ovarian cancer treatments evolve in the front-line 

and recurrent setting, we believe that the majority of content and functionality of PCOA can 

remain with minimal revisions. These revisions would include, for example, adjusting the 

different probabilities of toxicities and the different probabilities of survival to accommodate 

the contemporary cancer treatments. Further, PCOA would continue to be applicable to 

educate the patient about her disease and treatment options, and just as importantly her 

preferences and concerns related to treatment toxicities.

The primary change to PCOA would likely be in the survival time trade-off (TTO) exercise, 

which required patients to link side effect preferences to additional months of life in good 

health i.e., what type and severity of side effect would you tolerate for # of months of life in 

good health. Despite multiple iterations and piloting, the TTO exercise was challenging to 

develop, and difficult for many of the patients to complete. This exercise likely posed 
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psychological challenges or obstacles often impeding the ability to accurately process the 

TTO questions. This may be especially true for this cancer patient population since they had 

only recently received the news of a life threatening diagnosis, and were confronted with 

numerous physical and emotional changes simultaneously. Therefore, the use of a TTO 

exercise with this population deserves further examination.

The baseline results allowed us to determine, to our surprise, that despite three cycles of 

neoadjuvant chemotherapy, this group of patients reported significantly better quality of life 

compared to the chemo-naïive enrollees. There are several potential explanations for this 

finding. It is likely that the three cycles of treatment reduced tumor burden for this 

population, which improved QOL. In short, a less aggressive surgery and chemotherapy 

benefit may explain the significant QOL difference at a post-operative baseline. This is an 

important finding because this difference may help to explain if neoadjuvant patients 

experience PCOA similarly to the chemotherapy naive population exposed to PCOA. In 

addition, the patients selected for upfront neoadjuvant treatment had a higher probability of 

residual disease, may have been more frail and would therefore have had a less aggressive 

surgery, compared to those who had aggressive upfront debulking surgery. They may, 

initially, therefore feel better.

Several methodologic considerations deserve attention. First, we do not have a true 

denominator that would allow calculation of the actual uptake for this randomized clinical 

trial. While several clinical sites were very enthusiastic about enrollment, the capacity to 

integrate this trial into a busy clinic setting was variable. Some of the enrollment sites also 

voiced concern that our study, which addressed choices between upfront IV or IP therapy 

might impede enrollment onto other clinical trials, thereby dampening enthusiasm for our 

study. In addition, the treatments for upfront chemotherapy were changing while this study 

was enrolling, so our pool of potential participants was smaller than anticipated. Further, 

both during PCOA development and subsequently, many patients and clinicians found the 

survival time trade off exercise to be too provocative. This sensitive issue was difficult to 

explore for the newly diagnosed, since they bring hope of longevity to their initial 

experience. Nevertheless, collaborators have recommended that a similar study be offered 

for women with recurrent ovarian cancer, where treatment options are few, efficacy is 

variable, and individual preferences are critical. This may also serve as a prototype for other 

cancers and chronic diseases where patients face similar tradeoffs.
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Fig. 1. 
Definition of IP therapy.
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Fig. 2. 
Side effect explanation example.
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Fig. 3. 
Study Design.
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Fig. 4. 
CONSORT diagram.
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Fig. 5. 
PCOA at home.

Wenzel et al. Page 16

Contemp Clin Trials. Author manuscript; available in PMC 2018 October 23.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wenzel et al. Page 17

Table 1

Patient characteristics at baseline.

Patient characteristic All Neoadjuvant = No Neoadjuvant = Yes p-Value

N Mean (SD) N Mean (SD) N Mean (SD)

Age 124 58.1 (10.0) 93 57.6 (10.2) 30 60.1 (9.1) 0.237

BMI 124 27.1 (6.4) 93 27.6 (6.5) 30 25.6 (5.9) 0.135

N % N % N % p-Value

Study arm PCOA 64 52 54 58 10 33 0.018

Control 59 48 39 42 20 67

Ethnicity Hispanic or Latino 2 2 2 2 0 0 0.508

Not Hispanic or Latino 119 97 90 97 29 97

Not reported 2 2 1 1 1 3

Race Non-white 10 8 6 6 4 13 0.230

White 113 92 87 94 26 87

Insurance Medicaid 5 4 4 4 1 3 0.504

Medicare 30 24 24 26 6 20

Private 81 66 58 62 23 77

Other 5 4 50 5 0 0

None 2 2 2 2 0 0

Primary site Fallopian tube 9 7 7 8 2 7 0.864

Ovary 103 84 77 83 26 87

Peritoneum 11 9 9 10 2 7

Stage II 7 6 7 8 0 0 0.004

III 102 83 80 86 22 73

IV 14 11 6 6 8 27

Grade (N = 98) 1 4 4 4 6 0 0 0.383

2 5 5 3 4 2 8

3 89 91 65 90 24 92

Surgical complications No 106 86 79 85 27 90 0.486

Yes 17 14 14 15 3 10

Colon resection No 88 72 61 66 27 90 0.010

Yes 35 28 32 34 3 10

IP port at surgery No 50 41 36 39 14 47 0.440

Yes 73 59 57 61 16 53

Residual disease (%) 0 82 67 63 68 19 63 0.021

1–2 28 23 24 26 4 13

≥ 5 13 11 6 6 7 23

Performance status 0 62 50 50 54 12 40 0.190

1 59 48 41 44 18 60

2 2 2 2 2 0 0

BRCA Negative 9 7 3 3 6 20 n/a

Positive 7 6 2 2 5 17
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Patient characteristic All Neoadjuvant = No Neoadjuvant = Yes p-Value

N Mean (SD) N Mean (SD) N Mean (SD)

Unknown 107 87 88 95 19 63

Health resemblance Healthier 104 85 80 86 24 80 0.427

Less healthy 19 15 13 14 6 20

MD recommendation IP 87 72 66 73 21 70 0.789

IV 34 28 25 27 9 30

Treatment decision IP 80 66 60 65 20 67 0.885

IV 42 34 32 35 10 33
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Table 2

Patient QOL and symptom scores at baseline by neoadjuvant treatment status.

All Neoadjuvant = No Neoadjuvant = Yes

N Mean SD N Mean SD N Mean SD p-Value

Physical well-being 123 19.7 5.6 93 19.3 5.7 30 20.9 5.0 0.184

Functional well-being 123 14.3 6.1 93 13.7 6.1 30 16.2 6.0 0.048

Additional concerns 123 31.6 6.6 93 30.7 6.5 30 34.2 6.4 0.012

FACT-O-TOI 123 65.6 15.6 93 63.8 15.5 30 71.3 14.7 0.020

Abdominal discomfort 123 11.1 3.7 93 10.9 3.8 30 11.6 3.4 0.376

Neurotoxicity/ 123 14.8 2.0 93 15.1 1.8 30 14.1 2.5 0.020

neuropathy (high is good)

Fatigue (high = bad) 123 19.2 8.9 93 19.6 9.1 30 18.0 8.3 0.396
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