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Abstract

Objective.—Aromatase inhibitors (Al) are frequently prescribed in gynecologic oncology. We
sought to define the frequency and duration of Al use, characterize Al side effects and determine
the reasons for discontinuation in these patients.

Methods.—Uterine and ovarian cancer patients with Al use for gynecologic cancer therapy were
identified retrospectively. Data were abstracted from the electronic medical record, including
cancer type, stage, prior cancer treatments, body mass index, concurrent medications, prevalence
of Al side effects before and during Al therapy, length of Al treatment and reason for Al
discontinuation.

Results.—146 women received Al therapy, with 68 for ovarian cancer (46.6%) and 78 for uterine
cancer (53.4%). The majority (71.9%) had advanced stage disease at diagnosis. 54.1% noted Al-
associated side effects within the first three visits after starting Al therapy. The most common side
effects were arthralgias (29.5%), hot flashes (25.3%), new/worsening fatigue (16.4%), muscle or
joint stiffness (8.2%) and myalgias (6.8%). The mean duration of therapy was 14.7 months.
Gabapentin or selective serotonin reuptake inhibitor (SSRI) use was associated with decreased
musculoskeletal side effects (gabapentin: £ <.001, OR 0.88, 95% CI 0.83-0.94; SSRI: p < .001,
OR 0.82, 95% CI 0.77-0.89). The most common reason for Al discontinuation was disease
progression (87.9%), with 5.0% discontinuing due to side effects and 7.1% for other reasons.
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Conclusion.—Al therapy for gynecologic cancers is frequently associated with musculoskeletal
side effects, but rarely leads to treatment discontinuation. Thus, Al side effects should be assessed
in gynecologic cancer patients to allow potential mitigation of symptoms through adjunct
therapies.

Introduction

Estrogen signaling is critical to normal cellular growth and homeostasis in tissues of the
female breast, ovary and uterus, and aberrant signaling has been implicated in cancer
development and progression. The well-characterized role of estrogen signaling in breast
cancer tumorigenesis has led to the successful use of antiestrogen therapy for breast cancer
prevention and treatment of estrogen receptor alpha (ERa)-positive tumors [1,2]. Aromatase
inhibitors (Al), including anastrozole, letrozole and exemestane, function through the
inhibition of estrogen production and have demonstrated particular efficacy in preventing
recurrence of breast cancer in multiple studies [3].

Extensive preclinical and clinical studies have investigated the role of estrogen and its
blockade in gynecologic cancers of the ovary and uterus [4,5]. Both ovarian and uterine
cancers are a heterogeneous collection of histologic subtypes of disease—ovarian cancers
can be subclassified as epithelial (carcinoma), sex cord stromal or germ cell tumors; uterine
cancers can be subclassified as epithelial or mesenchymal (sarcoma) tumors. Many of these
tumors express ERa [6]. Furthermore, some ER-negative gynecologic tumors have been
shown to respond to antiestrogen therapy [7,8]. Given its potential efficacy, oral
administration and unique side effect profile as compared to cytotoxic chemotherapy, there
has been continued interest in the use of Al therapy for gynecologic cancers.

Despite the potential clinical efficacy of Als, their use is associated with a risk of side effects
that can be debilitating. These side effects can be broad and diverse, including
musculoskeletal symptoms, hot flashes and insomnia [9-12]. The constellation of
musculoskeletal symptoms associated with Al therapy has been termed aromatase inhibitor
musculoskeletal syndrome (AIMSS) or aromatase inhibitor-related arthralgias (AlIA) [13].
The most commonly cited musculoskeletal side effects of Al therapy are arthralgias,
myalgias, tendinopathies and stiffness [14], with musculoskeletal stiffness and pain having
been reported in 46% of patients taking Al therapy [15]. In patients with early stage breast
cancer, AIMSS typically manifests within the first 6-8 weeks of starting an Al, but has been
documented to begin up to a year after the initiation of Al therapy [16]. Due to side effects
associated with Al therapy, many breast cancer patients take drug holidays or discontinue
the medication altogether [17]. Studies have shown a discontinuation rate ranging from 31%
to 73% within five years of starting an Al for breast cancer adjuvant therapy [18], with
musculoskeletal symptoms cited as the primary reason for early discontinuation [19].

To date, the majority of studies on AIMSS have focused on breast cancer patients with early
stage disease; little is known about Al-associated symptoms and discontinuation rates in
gynecologic cancer patients. Therefore, we sought to determine the frequency and duration
of Al use among gynecologic oncology patients, the frequency of side effects and the
reasons for discontinuation. We hypothesized that despite frequent side effects in these

Gynecol Oncol. Author manuscript; available in PMC 2021 April 11.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Page 3

patients, discontinuation rates would be low given the frequent utilization of Al therapy in
the setting of advanced stage or active disease.

Materials and methods

A retrospective chart review of all uterine and ovarian gynecologic cancer patients at the
University of Michigan from January 1, 1998 to September 1, 2018 was performed under
Institutional Review Board approval (protocol #HUM00152085). Following identification of
the initial patient cohort, charts were screened with the electronic medical record search
engine EMERSE for the generic and trade names for three Als: anastrazole/Arimidex,
letrozole/Femara and exemestane/ Aromasin [20]. Patient charts with an Al identified were
then individually reviewed to determine if the Al was prescribed for the treatment of a
gynecologic malignancy. Inclusion criteria included age = 18 years and diagnosis of uterine
or ovarian cancer. Women who used Al therapy for a non-gynecologic cancer were excluded
from the study.

Once the cohort was defined, detailed data were abstracted and entered into a REDCap
database, including patient demographic data and cancer-specific information consisting of
gynecologic cancer type and stage, prior cancer treatments, prevalence of Al side effects
before and during Al therapy, length of Al treatment, medications used in conjunction with
Al treatment and reason for Al discontinuation. Age and body mass index (BMI) at
diagnosis were recorded. For this study, race/ethnicity was categorized as white versus non-
white and Hispanic versus non-Hispanic. The primary tumor site was recorded as uterine or
ovarian. Disease histology was categorized as carcinoma or other. Start date of Al therapy,
specific Al and prior use of a selective estrogen receptor modulator (SERM) were recorded.

Clinic documentation was reviewed for each office visit following Al therapy initiation.
BMI, pain score and the presence or absence of measurable disease were recorded. The
presence or absence of pain medication use while on Al therapy was recorded as a
categorical yes/no variable. Additionally, the specific pain medications were noted in the
categories of opiates, nonsteroidal anti-inflammatory drugs (NSAIDs), gabapentin or other.
If there was discrepancy between medications in the clinic notes and the electronic medical
record medication list, the clinic note information was used. Presence of new AIMSS
symptoms was noted at each visit. Symptoms that fell into the AIMSS criteria were
recorded, including arthralgia/joint pain, muscle/joint stiffness, myalgia/muscle pain,
tendonitis/tendinopathy, numbness/tingling, carpal tunnel, morning stiffness, fatigue, hot
flashes, deep venous thrombosis (DVT)/pulmonary embolism (PE) or other. Treatment plan
to continue or discontinue Al therapy was noted. If the Al was discontinued, the reason for
discontinuation was categorized as disease progression, side effects or other. If a patient’s
treatment was changed to a different Al due to side effects, this was noted.

Data management and analysis were conducted using Statistical Analysis System (SAS)
statistical software, version 9.4 (SAS Institute Inc., Cary, NC, USA). Descriptive statistics
were calculated to summarize the distribution and frequencies of demographic information,
cancer history, aromatase inhibitor use and other medication use. To determine associations
of factors with musculoskeletal symptoms and hot flashes, marginal models with a logit link
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were estimated using a generalized estimating equation (GEE) approach to regress the
occurrence of side effects on each factor of interest one at a time for patients on Al therapy.
Given the candidate covariates selected from the univariate analysis, we built a multivariable
model using backward elimination to jointly model predictors of these side effects.

3. Results

A total of 3294 patients with ovarian or uterine malignancy diagnosed over the specified
interval were identified. Among these patients, 312 had an Al listed in their chart; 146 were
on Al therapy specifically for a gynecologic cancer. The remaining patients were either
taking Al therapy for breast cancer or had an Al listed in their chart after it was discussed as
a treatment option, but were never started on the medication.

We first determined demographic and cancer-related information for our cohort (Table 1).
Among the 146 women in our study, 129 (88.4%) identified as white and the remaining 17
(11.6%) identified as nonwhite. Seventy-eight patients (53.4%) took an Al for uterine or
endometrial cancer and 68 patients (46.6%) for ovarian cancer. In our cohort, 130 patients
(89.0%) had a carcinoma of the uterus, endometrium or ovary, 15 (10.3%) had a uterine
sarcoma, and one (0.7%) had a granulosa cell tumor of the ovary. The majority of patients
were diagnosed with advanced stage (stage 111 or IV) disease (/7= 105, 71.9%). The majority
(n=98, 67.1%) of patients had high grade disease, of which approximately half were uterine
cancer (7= 48) and half were ovarian cancer (7= 50). Almost one-third (29.5%) of patients
had low grade disease; for five patients (3.1%), grade was not documented in the pathology
report. Estrogen receptor alpha (ERa) expression status was determined for approximately
two-thirds of patients; overall, 61.6% of tumors were ER-positive, 6.2% were ER-negative,
and in 32.2% of patient tumors, the ER expression status was unknown. At the initiation of
Al therapy, 74.0% of patients had measurable disease and 30.1% of patients had received
prior radiation therapy. The majority of patients (7= 124, 85.0%) were treated with at least
one line of chemotherapy before Al therapy; these patients received an average of 2.6 lines
of treatment (SD 2.0) prior to starting Al therapy. For the overall cohort, patients had been
treated with an average of 2.2 chemotherapy regimens (SD 1.89) prior to Al therapy.

We next assessed Al prescribing patterns, as well as patients' concomitant medication use
(Table 2). The initially prescribed Als were letrozole for 74 patients (50.7%), anastrozole for
65 patients (44.5%) and exemestane for seven patients (4.8%). Standard Al dosing was used
for all patients: letrozole 2.5 mg daily; anastrozole 1 mg daily; exemestane 25 mg daily.
Medical records were reviewed for use of duloxetine, other serotonin-norepinephrine
reuptake inhibitors (SNRIs), and SSRIs as well as opiates, NSAIDs, gabapentin or other
pain medications. Other reported medications included acetaminophen (7= 19) and
pregabalin (7= 2), as well as one patient each taking the following: cyclobenzaprine,
methocarbamol, acetominophen/butalbitol/caffeine and lidocaine patch.

To allow assessment of possible attribution of symptoms specifically to Al use, we first
queried patient medical records to determine if the women had symptoms commonly
associated with Al use prior to starting the medication (Table 2). Specifically, we determined
whether or not a patient reported any of the following prior to initiation of therapy: hot
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flashes, arthralgias, myalgias, joint stiffness, tendonitis, carpal tunnel symptoms, morning
stiffness, DVT/PE or numbness and tingling. To then determine the impact of Al therapy on
symptoms, we assessed whether or not each of these side effects was specifically recorded
for the first three visits after the patient started Al therapy (Fig. 1A). The average interval
from Al start to first follow-up was 10 weeks and the average interval from Al start to third
follow-up was 30 weeks. A total of 79 patients (54.1%) noted significant side effects within
these first three visits. The most common side effects were arthralgias or joint pain (29.5%),
hot flashes (25.3%), new/worsening fatigue (16.4%), muscle or joint stiffness (8.2%) and
myalgias (6.8%). Other reported symptoms included new diagnosis of osteopenia or
osteoporosis, heel spurs, sciatic pain, lower extremity edema and upper extremity edema.

We next assessed reasons for Al discontinuation within our cohort (Fig. 1B). The mean
duration of therapy was 14.7 months (range 0.09-130.0, SD 19.3). Progression of disease
was the most common reason for Al discontinuation, occurring in 87.9% of women. Side
effects were the cause of discontinuation in 5.0% of women, while 7.1% discontinued for
other reasons. Among the four women who discontinued due to side effects, one experienced
numbness, tingling and joint pain in her hands. The second patient initially stopped Al
therapy due to arthralgias; she then initiated megestrol acetate, but upon progression of
disease resumed exemestane, which she continued on for several years. The third patient
took letrozole for three years and then discontinued due to severe osteopenia that led to
multiple rib fractures and a compression fracture. The final patient who discontinued Al
therapy due to side effects experienced arthralgias on exemestane and therefore switched to
tamoxifen therapy.

Univariate analysis was performed to determine factors associated with the development of
musculoskeletal symptoms while patients were on Al therapy (Table 3). Women with
measurable disease at the start of therapy had a lower likelihood of having musculoskeletal
side effects (p=.019, OR 0.90, 95% CI 0.829-0.983). There was a statistically significant
decrease in musculoskeletal symptoms on Al therapy for patients who had undergone
radiation therapy (p = .01, OR = 0.91, 95% CI 0.85-0.98). Anastrozole or letrozole therapy
was associated with decreased odds of musculoskeletal side effects, as compared to
exemestane use (p=.012, OR 0.82, 95% CI 0.70-0.95 and OR 0.79, 95% CI 0.67-0.92,
respectively). Finally, increased age at the time of diagnosis trended toward a lower
frequency of musculoskeletal symptoms (p = .069, OR 1.00, 95% CI 0.99-1.00).

In our univariate analysis, we also assessed the impact of concomitant medications on the
likelihood of developing Al-associated musculoskeletal symptoms (Table 3). Gabapentin
and SSRI use were both associated with decreased musculoskeletal side effects (gabapentin:
p<.001, OR 0.86, 95% CI 0.82-0.91; SSRI: p <.001, OR 0.86, 95% CI 0.81-0.92). In
contrast, there were no significant associations between duloxetine, other SNRI
(venlafaxine), NSAID or narcotic use and musculoskeletal side effects. Of note, there was no
statistically significant difference in musculoskeletal symptoms related to type of cancer,
stage of cancer or number of prior lines of chemotherapy.

Multivariable analysis was next performed using backward elimination to assess the effects
of multiple predictors on their joint association with musculoskeletal side effects (Table 4).
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Candidate variables were those with a p-value <.2 in the univariate analysis and included age
at diagnosis, anastrozole use versus exemestane use, letrozole use versus exemestane use,
SSRI use, gabapentin use and measurable disease at time of initiation of Al therapy. BMI
and prior radiation therapy were no longer statistically significant with multivariable
analysis. Controlling for the other variables, exemestane use continued to be associated with
a higher odds ratio of musculoskeletal side effects in the multivariable model (p=.031). The
presence of measurable disease at the start of Al therapy was also independently associated
with a lower odds ratio for musculoskeletal side effects (0 =.033, OR 0.91, 95% CI 0.84—
0.99). Finally, the findings remained that patients taking gabapentin or SSRIs were less
likely to report musculoskeletal side effects (gabapentin: p<.001, OR 0.88, 95% CI 0.831-
0.89; SSRIs: p <.001, OR 0.82, 95% CI 0.77-0.89) after adjusting for the other predictors in
the model.

Similarly, we assessed for factors associated with hot flashes. Univariate analyses (Table 5)
revealed that increased age at diagnosis was the only variable that was associated with
decreased rates of hot flashes (p=.027, OR 0.98, 95% CI 0.96-1.00), so multivariable
analysis was not performed.

4. Discussion

The primary objective of this study was to determine the frequency of Al-associated side
effects and therapy discontinuation rates among gynecologic oncology patients. Similar to
breast cancer patients taking Al therapy [16], our patients frequently experienced
musculoskeletal symptoms including arthralgias, joint pain, hot flashes, fatigue, muscle and
joint stiffness and myalgias. Greater than half (54.1%) of our gynecologic cancer patients
cited an AIMSS symptom within the first three visits (approximately 4-6 months) after
starting an Al. Arthralgias were the most common symptoms, reported by 29.5% of patients
within three visits after starting Al therapy. This is similar to reported rates in breast cancer
patients on Al therapy of 5.4% to 35.6% [21,22].

Importantly, despite the high frequency of AIMSS symptoms in our gynecologic cancer
patients, side effects were rarely the cause of Al discontinuation (5.0% of patients who
stopped therapy). We hypothesize that the low rates of discontinuation among gynecologic
oncology patients is a result of the severity of their cancer diagnoses. Al therapy was the
initially prescribed treatment for only a small percentage of these patients (15.1%, 22
patients). More commonly, Al therapy was used in the recurrent setting, with these patients
having received an average of 2.6 lines of chemotherapy prior to starting an Al.
Furthermore, 74.0% of patients had measurable disease at the initiation of Al therapy; we
found that these patients had a lower odds ratio of musculoskeletal side effects. We postulate
that this may be due to patient concerns over limited treatment options and possibly higher
rates of baseline discomfort associated with their measurable disease. Gynecologic cancer
patients were on Al therapy for an average of 14.7 months before discontinuation. Disease
progression was the most common reason for medication discontinuation, which was noted
in 87.9% of patients.
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Studies have shown that predictors of developing musculoskeletal toxicity in breast cancer
patients include younger age, prior taxane-based chemotherapy and the presence of pain at
the start of treatment with Al therapy [23]. We found that increasing age trended toward
association with a lower odds ratio of musculoskeletal side effects in gynecologic cancer
patients. This is consistent with breast cancer literature in which women closer to
menopause at the time of Al therapy had more symptoms [24]. In our gynecologic cancer
population, we postulate that as women become older, lower basal estrogen levels result in a
less dramatic decrease in circulating estrogen levels following the initiation of Al therapy.
Our finding that exemestane use is associated with an increased odds of musculoskeletal side
effects as compared to astrozole or letrozole therapy aligns with breast cancer trial results
reporting that the time to treatment discontinuation from symptoms was shorter in patients
taking exemestane than in those taking letrozole [19].

Symptoms typically do not respond well to conventional analgesics [25]. Prior studies have
shown a number of approaches to manage Al-associated side effects, including acupuncture
[12], aerobic exercise [26], omega fatty acids [27] and the SNRI duloxetine [28]. A recent
study found that obese patients with AIMSS obtained improved analgesic benefit from
duloxetine when compared to non-obese patients [29]. In our study, patients taking SSRIs or
gabapentin had statistically significant decreased rates of musculoskeletal symptoms on
multivariate analysis. To the best of our knowledge, there have been no prior studies looking
at the impact of SSRI or gabapentin use on AIMSS. We believe our findings warrant further
study, including additional analysis of comorbidities leading to SSRI and gabapentin use and
the interplay between those factors and subsequent AIMSS symptom reporting.

Our study has several limitations. It is a retrospective study with a relatively small sample
size performed at a single institution tertiary referral center, which may limit
generalizability. There may also be bias in the symptoms elicited and recorded in the
medical record during therapy, as patients are more likely to endorse symptoms if they are
asked directly about certain side effects. Additionally, studies have shown that the
documentation of side effects when reviewed retrospectively tends to underestimate those
side effects [30,31]. However, this bias would result in a frequency of AIMSS that is
potentially higher than that reported herein, which would strengthen rather than lessen our
finding that despite high Al side effect rates in gynecologic cancer patients, discontinuation
rates are low. Furthermore, there is likely bias in the patients for whom Al therapy is
recommended by their provider, including factors such as patient performance status and
patient perspective on quality of life factors. Less than 5% of patients were prescribed
exemestane, limiting potential conclusions about the side effect profile of this Al as
compared to others. To begin to address these limitations, we believe that additional
prospective study of the efficacy of potential interventions to reduce AIMSS in gynecologic
cancer patients is warranted. Indeed, our study provides important baseline, retrospective
side effect rates to aid in study design. Furthermore, we advocate for—and are now
implementing in our clinic setting—the prospective collection of patient-reported outcomes
(PROs) of AIMSS. Validated instruments for assessing these PROs include the Brief Pain
Inventory (BPI) and the Breast Cancer Prevention Trial Symptom Scale-Musculoskeletal
(BCPT-MS) subscale [32,33].
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Despite the above study limitations, there are also several strengths to our study and
analysis. The heterogeneity of the patient population with respect to tumor type, initial stage
and grade, allows for broad assessment of Al-associated side effects across tumor types. We
also reviewed multiple visits for each patient, allowing assessment of symptoms and
potentially associated factors at the initiation of Al therapy, during Al therapy and at its
discontinuation.

In conclusion, patients on Al therapy for treatment of gynecologic cancer have similar rates
of side effects compared to breast cancer patients on Al treatment, but have significantly
lower rates of discontinuation due to the side effects. Gabapentin and SSRIs were found to
be statistically significant in reducing rates of side effects among gynecologic oncology
patients on Al therapy. These findings highlight the importance of assessing patient-reported
symptoms on Al therapy and the importance of future work to investigate and adopt
strategies to mitigate these symptoms.
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. Over half of gynecologic cancer patients reported aromatase inhibitor side

. Only 5% of patients discontinued aromatase inhibitor therapy due to side
effects
. Patients with measurable cancer burden less frequently reported aromatase

. Gabapentin or SSRI use was associated with decreased musculoskeletal side

HIGHLIGHTS

effects, and almost one-third had arthralgias

inhibitor musculoskeletal side effects

effects during aromatase inhibitor therapy
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Fig. 1.
Aromatase Inhibitor Side Effects and Reasons for Discontinuation. (A) Side effect rates.

Medical record chart review revealed that over half of patients (54.1%, 79 patients) reported
at least one Al-associated side effect within the first three visits of starting an aromatase
inhibitor. (B) Reasons for Al discontinuation. A total of 99 patients discontinued aromatase
inhibitor therapy during the reviewed treatment period. Rates and reasons for
discontinuation are shown.
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Table 1

Demographics and Cancer History.

Characteristic

Total (N = 146)

Age at Diagnosis, years
Body Mass Index, kg/m?
Site of Origin

Uterus

Ovary

Histology

Carcinoma
Sarcoma/Other

Stage

|

1

1

v

Unknown

Grade

Low

High

Unknown

59.5 (11.73)%

31.0 (9.86)%

78 (53.4)
68 (46.6)

127 (87.0)
19 (13.0)

32 (21.9)
7(4.8)
68 (46.6)
37 (25.3)
2(1.4)

43 (29.5)
98 (67.1)
5(3.1)

Estrogen Receptor (ER) Expression

ER-positive
ER-negative

Unknown

90 (61.6)
9(6.2)
47 (32.2)

Measurable Disease at Al Initiation

Yes

No

Not documented

Prior Radiation Therapy
Yes

No

108 (74.0)
32 (21.9)
6 (4.1)

44.(30.1)
102 (69.9)

Number of Prior Lines of Chemotherapy 5 » (1.9)a

Data presented as n (%) unless otherwise noted.

Al = aromatase inhibitor.

aMean (SD).
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Table 2

Aromatase Inhibitor and Other Medication Use.

Medication

Total (N = 146)

First Aromatase Inhibitor
Letrozole
Anastrozole
Exemestane
Letrozole Use Ever
Yes

No

Anastrozole Use Ever
Yes

No

Exemestane Use Ever
Yes

No

Tamoxifen Use Ever
Yes

No

Tamoxifen Prior to Al
Yes

No

Unknown

Tamoxifen After Al
Yes

No

Unknown

74 (50.7)
65 (44.5)
7 (4.8)

76 (52.1)
70 (47.9)

68 (46.6)
78 (53.4)

13(8.9)
133 (91.1)

1(0.7)
145 (99.3)

14 (9.6)
131(89.7)
1(0.7)

10 (6.8)
134 (91.8)
2 (1.4)

AIMSS-like symptoms prior to Al Initiation

Yes
No

44.(30.1)
102 (69.9)

Musculoskeletal Symptoms during Al Use

Yes
No
Hot Flashes during Al Use
Yes
No

52 (35.6)
94 (64.4)

37 (25.3)
109 (74.7)

Duloxetine Use during Al Use

Yes
No

8 (5.5)
138 (94.5)

Other SNRI (Venlafaxine) Use during Al Use

Yes
No

6 (4.1)
140 (95.9)
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Medication Total (N = 146)

SSRI Use during Al Use

Yes 17 (11.6)
No 129 (88.4)
NSAID Use during Al Use

Yes 54 (37.0)
No 92 (63.0)
Narcotic Use during Al Use

Yes 54 (37.0)
No 92 (63.0)
Gabapentin Use during Al Use

Yes 28 (19.2)
No 118 (80.8)
Other Pain Medication Use during Al Use

Yes 39 (26.7)
No 107 (73.3)

Data presented as n (%).

Al = aromatase inhibitor; AIMSS = aromatase inhibitor musculoskeletal syndrome; SSRI = selective serotonin reuptake inhibitor; SNRI =
serotonin-norepi-nephrine reuptake inhibitor; NSAID = nonsteroidal anti-inflammatory drug.
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Univariate Results of Factors of Interest with Musculoskeletal Symptoms.

Table 3

Characteristic Odds Ratio (95% CI)  P-value
Age at Diagnosis, per 10 years 0.97 (0.94-1.00) 0.069
Body Mass Index, kg/m? 1.00 (0.99-1.00) 0.002
Site of Origin — ovarian vs. uterine 1.01 (0.94-1.10) 0.767
Histology — carcinoma vs. other 0.90 (0.80-1.03) 0.120
Stage 0.358
1vs. | 1.03 (0.94-1.14) 0.547
Hlvs. | 1.00 (0.90-1.10) 0.931
IV vs. | 1.10 (0.96-1.27) 0.152
Prior Radiation Therapy — yes vs. no 0.91 (0.85-0.98) 0.010
Number of Prior Lines of Chemotherapy 1.00 (0.98-1.02) 0.947
Aromatase Inhibitor 0.012
Anastrozole vs. Exemestane 0.82 (0.70-0.95) 0.010
Letrozole vs. Exemestane 0.79 (0.67-0.92) 0.003
Patient Previously on a SERM — yes vs.no 1.01 (0.90-1.14) 0.814
AIMSS-like Symptoms Prior to Start Date —yes vs.no  1.01 (0.93-1.11) 0.789
Medications During Al Use
Duloxetine: yes vs. no 1.06 (0.86-1.32) 0.577
Other SNRI (Venlafaxine): yes vs. no 0.98 (0.79-1.21) 0.852
SSRI: yes vs. no 0.86 (0.81-0.92) <0.001
NSAIDS: yes vs. no 1.03 (0.95-1.10) 0.51
Narcotics: yes vs. no 1.00 (0.94-1.08) 0.894
Gabapentin: yes vs. no 0.86 (0.82-0.91) <0.001
Measurable Disease at Al Initiation — yes vs. no 0.90 (0.83-0.98) 0.019

Page 16

Odds ratio is calculated using generalized estimating equations approach to explore associations between musculoskeletal symptoms and factors of

interest.

SERM = selective estrogen receptor modulator; Al = aromatase inhibitor; AIMSS = aromatase inhibitor musculoskeletal syndrome; SSRI =

selective serotonin reuptake inhibitor; SNRI = serotonin-norepinephrine reuptake inhibitor; NSAID = nonsteroidal anti-inflammatory drug.
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Table 4

Multivariable Model of Musculoskeletal Symptoms.

Characteristic Odds Ratio (95% CI)  P-value
Age at Diagnosis, per 10 years 0.97 (0.94,1.01) 0.092
Aromatase Inhibitor 0.031
Anastrozole vs. Exemestane 0.85 (0.76, 0.96) 0.008
Letrozole vs. Exemestane 0.87 (0.76, 0.99) 0.036
SSRI Use — yes vs. no 0.82(0.77, 0.89) <0.001
Gabapentin Use — yes vs. no 0.88 (0.83, 0.94) <0.001
Measurable Disease at Al Initiation —yes vs.no  0.91 (0.84, 0.99) 0.033

Odds ratio is calculated using generalized estimating equations approach after backward elimination.

SSRI = selective serotonin reuptake inhibitor; Al = aromatase inhibitor.

Gynecol Oncol. Author manuscript; available in PMC 2021 April 11.

Page 17



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Bell et al.

Table 5

Univariate Model of Factors Associated with Hot Flashes.

Characteristic Odds Ratio (95% CI)  P-value
Age at Diagnosis, per 10 years 0.98 (0.96,1.00) 0.027
Body Mass Index, kg/m? 1.00 (1.00,1.00) 0.672
Site of Origin — ovarian vs. uterine 1.02 (0.97,1.08) 0.390
Histology — carcinoma vs. other 1.00 (0.94,1.06) 0.966
Stage 0.115
1vs. | 1.00 (0.92,1.08) 0.917
Hlvs. | 1.07(1.01,1.13) 0.025
IV vs. | 1.02 (0.96,1.08) 0.501
Prior Radiation Therapy — yes vs. no 0.98 (0.93,1.03) 0.397
Number of Prior Lines of Chemotherapy 1.00 (0.99,1.02) 0.935
Aromatase Inhibitor 0.843
Anastrozole vs. Exemestane 0.93(0.73,1.19) 0.560
Letrozole vs. Exemestane 0.93(0.73,1.19) 0.570
Patient Previously on a SERM — yes vs.no 0.97 (0.91,1.04) 0.370
AIMSS-like Symptoms Prior to Start Date — yes vs.no  0.98 (0.94,1.03) 0.494
Medications During Al Use
Duloxetine: yes vs. no 1.10 (0.87,1.40) 0.423
Other SNRI (Venlafaxine): yes vs. no 0.96 (0.90,1.03) 0.280
SSRI: yes vs. no 1.01 (0.94,1.08) 0.831
NSAIDS: yes vs. no 1.01 (0.96,1.07) 0.719
Narcotics: yes vs. no 1.00 (0.94,1.06) 0.965
Gabapentin: yes vs. no 1.02 (0.93,1.11) 0.744
Measurable Disease at Al Initiation — yes vs. no 0.96 (0.90,1.01) 0.131

Odds ratio is calculated using generalized estimation equation approach to explore associations between hot flashes and factors of interest.
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SERM = selective estrogen receptor modulator; Al = aromatase inhibitor; AIMSS = aromatase inhibitor musculoskeletal syndrome; SSRI =

selective serotonin reuptake inhibitor; SNRI = serotonin-norepinephrine reuptake inhibitor; NSAID = nonsteroidal anti-inflammatory drug.
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