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Abstract

Background: This retrospective database analysis describes clinical characteristics and treatment patterns of
U.S. women with a diagnosis for uterine fibroids (UF), both with and without heavy menstrual bleeding (HMB).
Materials and Methods: Two cohorts aged 18-50 years with an incident UF diagnosis, comprising women with
and without claims for HMB (UF-HMB and UF-only), were identified from the IQVIA PharMetrics® Plus
database (January 1, 2010-December 31, 2019). The index date was the first UF claim following diagnosis;
treatment patterns were documented for postindex years 1 and 2 and the full duration of postindex follow-up.
Also identified were claims for symptoms or signs potentially associated with UF. Outcomes were the pro-
portion of patients treated with pharmacologic therapies of interest and gynecologic procedures. Logistic
regression was used to identify factors associated with postdiagnosis hysterectomy and hormonal therapy.
Results: A total of 66,313 (71.8%) women were included in the UF-HMB cohort (mean age [standard devi-
ation]) 42.6 [5.4] years), and 26,068 (28.2%) in the UF-only cohort (41.8 [6.3]). Median follow-up was ~4
years. Pain was the most common symptom (42.7% in patients with UF-HMB and 36.6% with UF-only); also
common were abnormal bleeding (15.6%, 11.5%) and fatigue (22.2%, 15.5%). Within 1 year of UF diagnosis,
28.8% and 49.2% of women with UF-HMB and UF-only, respectively, had no claims for relevant pharma-
cologic or surgical treatment. In logistic regression, multiple factors were associated with a higher likelihood of
receiving hysterectomy or hormonal therapy.

Conclusions: Patients with UF-HMB were more likely to receive UF treatment, either surgical or pharmaco-
logic, than women with UF-only. Apart from HMB, pain was the most commonly documented symptom of UF.
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Introduction

UTERINE FIBROIDS (UF) ARE THE most common benign
pelvic tumors among women in the United States.' The
prevalence of UF increases with age until menopause, with
>60% of cases occurring in women aged 30-44 years.>* Al-
though UF can be asymptomatic, ~25% of women are
symptomatic,” with heavy menstrual bleeding (HMB) being

the most frequently reported symptom.”® Although HMB
commonly drives the need for treatment in patients with UF, it
is not the only factor; other symptoms, such as pain and fatigue,
can severely impair multiple aspects of women’s health-related
quality of life and lead patients to seek medical attention.>°

No clear consensus currently exists regarding appropriate
treatment protocols for patients with symptomatic UF,'° al-
though it is acknowledged that shared decision-making
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should be used in treatment selection, and that quality of
life should be a central consideration.'' Recently published
guidelines from the American College of Obstetricians and
Gynecologists (ACOG) regarding the management of
symptomatic UF suggest that treatment decisions should be
guided by individual patient symptoms and long- and short-
term treatment goals.'> However, very few drugs are indi-
cated for UF,B’16 and only limited evidence is available for
many commonly used pharmacologic options.'” Medical
treatments used for UF or its symptoms include nonsteroidal
anti-inflammatory drugs, tranexamic acid, hormonal ther-
apy, aromatase inhibitors, gonadotropin-releasing hormone
(GnRH) analogs, and progesterone modulators.” These typ-
ically provide only short-term symptom control, and the
long-term use of some of these drugs can lead to adverse
effects such as reduced bone density or dyslipidemia.'?

Inpatient and outpatient surgical options include hysterec-
tomy, myomectomy, uterine artery embolization, and endo-
metrial ablation. These treatments are effective but may lead to
complications and may not preserve fertility or the uterus.'®'?
Based on a 2020 retrospective database analysis, hysterectomy
was the most common surgery in the United States for
symptomatic UF management between 2010 and 2015, ac-
counting for 68%—76% of initial UF-related surgeries.'®

The 2012 multinational Uterine Bleeding and Pain Wo-
men’s Research Study surveyed reproductive-aged women
with and without UF (n=1,533 and n=20,213, respectively)
and found that women with UF consistently experienced a
significantly higher frequency and severity of pain symptoms
than women without UF.® Although most women with
symptomatic UF choose nonsurgical first-line management,'”
current evidence indicates that medical therapy use is limited
in the year following UF diagnosis.'®?° There is a need to
better understand the real-world clinical characteristics and
treatment patterns of women with UF who are symptomatic
due to HMB or for other reasons, such as pain.

The objective of this retrospective database analysis was to
describe the clinical characteristics and treatment patterns
(hormonal therapy, pain management, and surgery) of U.S.
women with medical claims for UF who did and did not have
medical claims for HMB (UF-HMB and UF-only, respec-
tively). The deidentified records of these women were fol-
lowed for a minimum of 2 years after their index diagnosis of
UF. Patients were identified at incident diagnosis and fol-
lowed for a minimum of 2 years after their index claim.

Materials and Methods
Study design and data source

Women with UF-HMB and UF-only, aged 18-50 years,
with an initial UF diagnosis between January 1, 2010 and
December 31, 2019 were identified from the IQVIA Phar-
Metrics® Plus database. This database includes longitudinal,
medical, and pharmacy claims that have been processed for
payment by national and subnational health plans and self-
insured employer groups covering >190 million enrollees,
primarily commercial patients.?!

Study population

Two mutually exclusive cohorts were created using se-
lection criteria applied to identify patients with a minimum of
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2 years of continuous follow-up subsequent to initial diag-
nosis. In the first cohort (UF-HMB), patients were required to
have 22 UF claims =30 days apart, (International Classifi-
cation of Diseases ICD-10 D25.X and ICD-9 218.X) and >2
claims for HMB at any time that were =30 days apart (ICD-
10, N92.0-N92.4; N93.8-N93.9; ICD-9 626.2, 626.5-626.6,
626.8-626.9, 627.0). These claims comprised an initial claim
and a confirmatory claim (required in case the initial UF or
HMB claims were an exploratory diagnosis). In the second
cohort (UF-only), patients were required to have >2 UF claims
that were =30 days apart, and no claims for HMB at any time.

The index date was defined as the date of the first UF di-
agnosis claim, and patients were required to have a minimum
of 1 year of continuous preindex date enrollment. Patients
could not have any UF diagnosis claims in the year before the
index date (i.e., women were newly diagnosed), and were
excluded if they did not have >2 years of continuous enroll-
ment postindex date (making the index date range between
January 2011 and December 2017). Patients were allowed to
have one 30-day gap in enrollment coverage each year.

Also identified were claims for other symptoms or signs
potentially associated with UF that were submitted either
before or on the same day as the first UF diagnosis. Patients
with symptomatic UF were required to have at least one
additional symptom related to pain (abdominal/pelvic), ab-
normal bleeding, infertility, anemia and/or fatigue. Symptom
data were evaluated for all UF-HMB patients (who were
all considered symptomatic, due to HMB) and for UF-only
patients who had documented symptoms. In Supplementary
Table S1, the ICD-9 and ICD-10 codes were used to identify
these claims.

Outcomes and statistical analyses

Descriptive statistics were used to summarize study pop-
ulation characteristics. Treatment patterns over the first and
second years following the index date, and for the full du-
ration of postindex follow-up, were assessed as the propor-
tion of patients treated with gynecologic procedures and/or
prescribed pharmacologic therapies of interest that were re-
imbursed by insurance. Pharmacologic therapies of interest
were hormonal treatments (oral and nonoral contraceptives),
including intrauterine devices (IUDs, except ParaGard®/
copper IUD), estrogen, progestin, aromatase inhibitors, ela-
golix, danazol, leuprolide, or any luteinizing hormone-
releasing hormone agonists.

Also evaluated were the use of tranexamic acid and pain
medicines, including narcotic (prescribed for =30 days) and
prescription non-narcotic analgesics. Not available for anal-
ysis were over-the-counter products not captured in medical
claims and prescriptions not reimbursed by the payer. Gy-
necologic procedures of interest were hysterectomy, opera-
tive laparoscopy, myomectomy, oophorectomy, ablation of
the endometrium and/or fibroids, excision, and salpingectomy.
Finally, data were collected for pharmacologic treatments of
interest (hormonal or analgesic) received by patients in the
year preceding the index date.

Patients in both cohorts who underwent hysterectomy
within 1 year postindex date were further stratified by age.
Logistic regression models were constructed to determine
factors associated with specific treatments (hysterectomy and
hormonal therapy) in patients with UF-HMB and UF-only.
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To isolate these findings to patients who received hysterec-
tomy due to UF, the regression analysis excluded patients
with a claim for endometriosis (ICD-9 617.X or ICD-10
N80.X). This exclusion was applied because of the potential
for confounding due to concomitant comorbidity. The vari-
ables included in the logistic regression were factors that
could contribute to treatment decision-making and that could
be captured in claims data. These were age, abnormal
bleeding, anemia, fatigue, infertility, pain, prior- and post-UF
diagnosis use of medications, including hormonal treatment,
non-narcotic, or narcotic analgesic treatment, and inpatient
or outpatient diagnosis site. Data were analyzed using SAS/
STAT(r) software, version 15.1 (2016 SAS Institute Inc.,
Cary, NC, USA).

Results
Patient characteristics

Patient selection based on study criteria is summarized in
Table 1; a total of 1,513,396 women had a UF claim. After
inclusion and exclusion criteria were applied, 92,399 met
the criteria for further analysis; of these, 66,313 (71.8%)
were assigned to the UF-HMB cohort and 26,068 (28.2%) to the
UF-only cohort. In addition, a total of 50,409 (UF-HMB) and
22,384 (UF-only) women were evaluated in regression analysis.

Table 2 summarizes patient characteristics related to in-
surance type and patient age. The large majority of patients,
both UF-HMB and UF-only (95%-96%), had commercial
health insurance coverage, and most were aged 35-50 years
(91% UF-HMB and 85% UF-only). Among UF-HMB pa-
tients, mean age (standard deviation [SD]) was 42.6 (5.4)
years, and median time from index date to last claim was
1499 days (4.1 years). Among UF-only patients, mean age
(SD) was 41.8 (6.3) years, and median time from index date
to last claim was 1407 days (3.9 years).

TABLE 1. STUDY CRITERIA AND EXCLUSIONS
APPLIED FOR COHORT IDENTIFICATION,
PATIENTS WITH UF-HMB AND UF-ONLY

Characteristic UF-HMB UF-only

All patients with 21 UF diagnostic
claim in the database

Female, aged 18-50 years

22 dataset claims for HMB ever
(=30 days apart) (with HMB)
or no claims for HMB ever
(without HMB)?

22 diagnoses for UF ever in the
dataset

12-month history without a UF
diagnosis before index date

>2 years continuous follow-up
after the index date and
included in the study
(allowing for one 30-day gap
in coverage each year)

Regression analysis only: no
claims for endometriosis

1,513,396

1,084,061
422,558 385,158

237,060 117,431
109,825 47,129

66,313 26,068

50,409 22,384

Bold values are final cohort numbers used in the overall analysis
during the follow-up period.

“Patients with UF plus one claim for HMB were excluded.

HMB, heavy menstrual bleeding; UF, uterine fibroids.
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TABLE 2. HEALTH INSURANCE AND AGE GROUPS
OF PATIENTS WITH UF-HMB AND UF-ONLY

UF-HMB
(n=66,313)

UF-only

Group (n=26,068)

Health insurance type, n (%)

Commercial® 63,050 (95.1) 25,031 (96.0)
Government-sponsored 2882 (4.3) 871 (3.3)
plan®

Unknown 381 (0.6) 166 (0.6)
Age group, years, n (%)

18-24 280 (0.4) 181 (0.7)

25-34 5517 (8.3) 3,777 (14.5)

35-44 31,955 (48.2) 11,185 (42.9)

45-50 28,561 (43.1) 10,925 (41.9)
Mean patient age (SD) 42.6 (5.4) 41.8 (6.3)
Median time from 4.1 3.9

index date to last
claim, years

“Employer-sponsored or individual coverage plans.
"Medicare or Medicaid.
SD, standard deviation.

Symptomatology

Figure 1 shows other symptoms and signs of UF that were
diagnosed either before or on the same day as patients’ first
UF diagnosis. With the exception of infertility, all symp-
toms and signs were diagnosed at a somewhat higher rate in
women with UF-HMB than in symptomatic women with UF-
only. Pain was the most common symptom for all women
(42.7% [UF-HMB] and 36.6% [UF-only]); abnormal bleed-
ing (15.6%, 11.5%) and fatigue (22.2%, 15.5%) were also
common in both cohorts.

Treatment patterns

As shown in Figure 2, within 1 year of the index date,
28.8% of UF-HMB patients and 49.2% of UF-only patients
received no surgical or pharmacologic treatment of interest.
Table 3 shows treatment status by prescription and study
year. Within 1 year of the index date, 54.7% (UF-HMB) and
65.1% (UF-only) of patients, respectively, had not received
any pharmacologic therapy of interest. However, this de-
creased over time: for patients with UF-HMB, this rate was
46.3% at year 2 and 35.7% at any time during the median 4.1
years of follow-up. For patients with UF-only, this rate was
57.8% at year 2 and 49.2% at any time during the median 3.9
years of follow-up.

Similarly, a large proportion of patients with UF received
no hormonal therapy, and this trend declined modestly over
time. In women with UF-HMB, the percentage receiving no
hormonal therapy was 63.0% at year 1, 56.5% at year 2, and
47.7% at any time during follow-up. In women with UF-only,
the percentage receiving no hormonal therapy was 70.8%
at year 1, 65.2% at year 2, and 58.7% at any time during
follow-up.

Within 1 year of the index date, 49.5% (UF-HMB) and
28.0% (UF-only) of patients underwent a gynecologic pro-
cedure of interest, most frequently hysterectomy (30.9%
and 16.6%, respectively; Table 3). Table 4 shows the number
of patients who underwent hysterectomy, both by age and
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FIG.1. Symptom-specific claims filed before or on same day as UF diagnosis, patients with (A) UF-HMB or (B) UF-only.

HMB, heavy menstrual bleeding; UF, uterine fibroids.

cumulatively by study year. In both cohorts, hysterectomies
were most common in older women (45-50 years; UF-HMB,
35.7%, UF-only, 21.9%). Patients with UF-HMB aged 35-44
years also had a high rate of hysterectomy (30.2%). Re-
gardless of age, patients with UF-HMB were more likely to
have a hysterectomy than those with UF-only (30.9% and
16.6%), and the percentage of women with UF-HMB having
a hysterectomy increased over time: 38.7% at 2 years and
50.0% at any time during follow-up. The proportion of
women with UF-only claims receiving hysterectomy also
increased over time (19.7% at 2 years and 23.9% at any time
during follow-up).

Factors associated with hysterectomy
and hormonal treatment

Based on logistic regression (Fig. 3), in patients with UF-
HMB, multiple factors were significantly associated with
hysterectomy within 1 year of UF diagnosis. Factors with the
most substantial odds ratios (OR) for a higher rate of hys-

terectomy were prior (pre-UF diagnosis) use of narcotic an-
algesics (OR, 95% confidence interval [CI]: 1.44-1.72) or
hormonal therapy (1.24-1.38), and existing anemia (1.24—
1.38). Factors with the most substantial OR for a lower
likelihood of receiving hysterectomy were infertility (OR,
0.18-0.29), and the post-UF diagnosis use of narcotic anal-
gesics (0.50-0.64), hormonal therapy (0.65-0.72), and non-
narcotic analgesics (0.67-0.86).

In the UF-HMB cohort, factors associated with the highest
OR of receiving hormonal treatment within 1 year of UF
diagnosis were infertility (OR, 1.11-1.57) and the site of
diagnosis (inpatient vs. outpatient) (1.20-1.61). Pain and
higher age were modestly associated with a lower likelihood
of receiving hormonal treatment (ORs 0.87-0.96 and 0.97—
0.98, respectively).

Multiple factors were also significantly associated with
hysterectomy in patients with UF-only (Fig. 4). Factors with
the most substantial OR for a higher rate of hysterectomy
were prior narcotic analgesic use (95% CI, 1.34-2.24) and
pain (95% CI, 1.16-1.45), and prior hormonal therapy (1.08—

m Rx of interest only

m Surgical procedures of interest only

Both Rx and surgical procedures of interest

= No treatment of interest

FIG. 2. Overall treatment status within 1 year of index date, patients with (A) UF-HMB or (B) UF-only. Rx, pharma-

cologic therapy.
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TABLE 3. TREATMENT STATUS BY PRESCRIPTION
(BY STUDY YEAR) OR GYNECOLOGIC PROCEDURE (YEAR
1 ONLY), PATIENTS WiTH UF-HMB AND UF-ONLY

UF-HMB
(n=66,313)

UF-only

Treatment, n (%) (n=26,068)

Use of any pharmacologic treatment of interest

Year 1 30,017 (45.3) 9,085 (34.9)

Year 2 35,579 (53.7) 10,993 (42.2)

Anytime 42,617 (64.3) 13,254 (50.8)
Use of any hormonal® treatment

Year 1 24,526 (37.0) 7,606 (29.2)

Year 2 28,876 (43.5) 9,063 (34.8)

Anytime 34,713 (52.3) 10,771 (41.3)
Any gynecologic 32,819 (49.5) 7,311 (28.0)

procedure of interest

(year 1)

Hysterectomy 20,499 (30.9) 4,326 (16.6)

Other procedures 16,029 (24.2) 3,562 (13.7)

“Hormonal treatment includes aromatase inhibitors, leuprolide,
other luteinizing hormone-releasing hormone agonists, elagolix,
estrogen, @Progestin, nonoral hormonal contraceptives (except for
ParaGard™ copper intrauterine device J73000, NDC 51285020401,
51285020402), and oral hormonal contraceptives.

1.45). Factors with the most substantial OR for a lower
likelihood of receiving hysterectomy were infertility (0.09—
0.27), abnormal bleeding (0.46-0.67), postdiagnosis use of
hormonal therapy (0.49-0.67), and the post-UF diagnosis use
of non-narcotic (0.44-0.89) and narcotic analgesics (0.52—
0.97). In the UF-only cohort, factors associated with the
highest OR of receiving hormonal treatment within 1 year of
UF diagnosis were infertility (2.10-3.53), abnormal bleeding
(1.37-1.98), hysterectomy (1.82-2.51), and surgical proce-
dures other than hysterectomy (1.37-1.96). Patient age was
modestly associated with a lower likelihood of receiving
hormonal treatment (OR 0.93-0.94).

Discussion

In this retrospective analysis of women aged <50 years
with a diagnosis of UF, both with and without claims for
HMB, a relatively large proportion of patients received
surgical and/or pharmacologic UF treatment in the year fol-
lowing diagnosis (71.2% of patients with UF-HMB and
50.8% with UF-only). Over the 1-year postindex period,
hormonal or analgesic drug therapy was administered to

MCKAIN ET AL.

45.3% of women with UF-HMB and 34.9% of those with UF-
only, and the proportion of both cohorts prescribed drug
treatment increased over time. Nonetheless, after ~4 years
of median follow-up, nearly two-thirds (64.3%) of UF-HMB
and one-half (50.8%) of UF-only patients had a claim for any
hormonal or analgesic pharmacologic therapy.

These findings are consistent with two recent retrospective
cohort studies of insured patients with UF with and without
claims for HMB. Wang et al, evaluated commercially insured
patients (2007-2018) with claims for UF-only, HMB-only,
UF-HMB, and controls. The authors found that 68% of wo-
men with UF-HMB received treatment (medical or surgical)
in the first year following diagnosis, while 38% of those with
UF-only received treatment. 0 Likewise, Bonine et al, con-
ducted a large database analysis of patients with symptomatic
UF with Commercial (n=225,737) or Medicaid (n=19,062)
insurance.

In this study, 31.7% (Commercial) and 53.0% (Medicaid)
of patients received pharmacologic treatment for UF in the 12
months following diagnosis, while 31.6% of patients with
symptomatic UF (defined as at least one diagnosis of a re-
lated symptom, including anemia due to blood loss, vaginal
bleeding, or other menstrual bleeding disorders, pain asso-
ciated with female genital organs, and/or urinary symptoms)
did not receive any treatment within 12 months of diagnosis.'®

The current data also confirm existing research indicating
that many women in the United States undergo gynecologic
surgical procedures (primarily, hysterectomy) in the year
following UF diagnosis, without having ang/ grior prescrip-
tion claims for UF pharmacologic therapy.'®?*?* In the first
postindex year, 49.5% and 28.0% of UF-HMB and UF-only
patients received a surgical procedure, including 30.9% and
16.6% who had a hysterectomy. In the same time frame,
26.0% and 15.9% of UF-HMB and UF-only patients, re-
spectively, underwent a surgical procedure without any prior
claims for pharmacologic therapies of interest. Similar find-
ings were observed in Wang et al, which found that 37% (UF-
HMB) and 14% (UF-only) received only surgical/procedural
treatment in the 12 months following UF diagnosis.

In addition, in the Wang study, women with claims for
HMB were also more likely to have surgical procedures than
those without claims for HMB, and hysterectomy was the
most common procedure received at any time point.?’ Bonine
et al, also found that hysterectomy was the most common
surgery in the United States for symptomatic UF manage-
ment, and accounted for 68%-76% of initial UF-related
surgeries.'® Although hysterectomy effectively eliminates

TABLE 4. HYSTERECTOMIES AFTER THE INDEX DATE IN PATIENTS WITH UF, PATIENTS WITH UF-HMB
AND UF-ONLY, BY AGE GROUP (YEAR 1 ONLY) AND BY STUDY YEAR

Count (%) of patients with a hysterectomy

Age group (year 1 data)
18 — 24 years, count (%)
25 — 34 years, count (%)
35 — 44 years, count (%)
45 — 50 years, count (%)

Total hysterectomies, by study year (cumulative incidence)

UF-HMB (n=66,313)
7 (2.5) n=280
651 (11.8) n=5517
9636 (30.2) n=31,955
10,205 (35.7) n=28,561

UF-only (n=26,068)
2 (1.1) n=181
150 (4.0) n=3777
1,783 (15.9) n=11,185
2,391 (21.9) n=10,925

Year 1, % 30.9 n=20,499 16.6 n=4,326
Year 2, % 38.7 n=25,670 19.7 n=5,147
Anytime, % 50.0 n=31,155 239 n=6,234
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Odds Ratio and 95% CI
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117,133 <.0001
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1.20, 161 <.0001

No Hormonal Treatment| Hormonal Treatment

0.1 1

the possibility of UF recurrence, this intervention is not an
option for premenopausal women who desire fertility or want
to keep their uterus.>'?

Furthermore, this analysis also confirms prior research
showing that pain is a common symptom driving the need
for treatment among women with UF.*?? In this study, pain
was the most frequently reported symptom, 36.6% with UF-
only and 42.7% with UF-HMB. This matches prior research
showing a high incidence of pain in patients with UF. In
the 2012 multinational Uterine Bleeding and Pain Women’s
Research Study survey, more than 50% of women with UF
reported at least one pain symptom, and many reported
multiple pain symptoms that included chronic pelvic pain,
pain due to bladder pressure, and pain experienced multiple
times during the monthly cycle (e.g., during ovulation or
before, during, and/or after menstruation).8 Similarly, in a
2017 U.S. survey of women with UF and no history of hys-
terectomy (n=955), more than 60% reported pain symptoms.*

10

In the current study, regression analysis showed that
the presence of pain had a small but significant association
with subsequent hysterectomy, while the use of postdiagnosis
hormonal treatment was associated with a reduced likelihood
of hysterectomy. Prior narcotic analgesic use was the vari-
able most strongly associated with an increased likelihood of
receiving a hysterectomy. These findings suggest that pa-
tients with UF who are experiencing pain at diagnosis (ex-
pressed either directly via medical claims, or indirectly via
prior prescriptions for narcotic medications) are more likely
to receive a hysterectomy.

These results also suggest that our understanding of how
women are affected by UF-related pain, and why physicians
choose specific responses to patient-reported pain, is not fully
understood. It is recognized that the symptoms of UF, espe-
cially pain and HMB, can severely impair multiple aspects
of women’s health-related quality of life, including produc-
tivity, sexuality, physical and emotional well-being, work
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performance, and relationships.®** As such, appropriate in-
terventions are needed to alleviate UF symptoms and signs,
as well as to improve quality of life.** The recently updated
(2021) U.S. ACOG guidelines acknowledge that insuffi-
cient comparative evidence exists to offer recommendations
for first-line medical therapy in patients with UF, and state
that individualized medical management, based on patient-
specific symptoms and their severity, rather than a pre-
specified clinical sequencing algorithm, should be used to
guide treatment.

ACOG also highlights the importance of conducting re-
search that centers UF as a clinical issue for women that
requires safe and effective approved nonsurgical treat-
ment options.'? With that said, the regular off-label use of
pharmacologic therapies and high rates of hysterectomy in
patients with symptomatic UF suggest a need for the indi-
vidualized management and use of existing drugs and for the
develo?ment of new, safe, and effective noninvasive treat-
ments.' '8 Historically, pharmacologic treatment options
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for UF have primarily addressed bleeding, and not pain,
symptoms.'* The recently approved therapies containing
GnRH antagonists (elagolix and relugolix) reduce HMB, and
relugolix combination therapy has also been demonstrated
to address pain'*'* and/or bulk symptoms. 15.16

Study strengths and limitations

A key strength of the current analysis is the generaliz-
ability of its findings to commercially insured women with
UF aged 50 years and younger in the United States. Ac-
cording to an epidemiologic analysis of 1999-2005 National
Health and Nutrition Examination Survey data, 95.5% of
women with UF are diagnosed before 50 years of age.* This
study’s primary findings are further supported by two recent
retrospective database analyses, both of which were con-
ducted using different source databases than the current study
(Wang et al used Truven MarketScan® Commercial Claims
and Encounters and Bonine et al used the IBM Watson Health
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MarketScan® Commercial Claims and Encounters and

Medicaid Multi-State databases).'®*° Furthermore, by using
regression analysis to model patient data, this study expands
on existing research to show the relationship between pre-
diagnosis treatment patterns, pain, and other signs and symp-
toms of UF, and subsequent hysterectomy and hormonal
therapy use.

In terms of limitations, this study was retrospective and
descriptive in nature and was conducted using medical and
pharmacy claims data. Considered broadly, claims data are
collected for insurance payments, not research, and may be
subject to coding errors, data gaps, and data limitations. For
this analysis, no claims data were available for over-the-
counter or other drugs that required out-of-pocket payment
(i.e., for pain or birth control), or for prescriptions not re-
imbursed by the payer; both of these factors could lead to an
underestimate of drug use. Likewise, any free drug samples
provided to patients, or prescriptions that were left unfilled,
would not be captured in this analysis. Any patient who was
lacking an insurance claim for UF diagnosis was not included
in this analysis.

The retrospective analysis of claims data also limits the
ability to make conclusions regarding causality or to draw
inferences regarding the medical decision-making processes
behind treatment choices. For example, this study does not
fully explain patient-specific factors leading to treatment
decisions: young patients wishing to preserve fertility might
prefer medical treatment, but might also avoid medical
therapies contraindicated in pregnancy; on the contrary, older
women who have completed their families might prefer
surgical treatment. Furthermore, no standardization exists
among physicians or other health care providers regarding the
most appropriate approach to coding patient encounters (i.e.,
whether to code for diagnosis only, diagnosis with symp-
tomatology, and/or diagnosis plus separate claims for specific
symptoms). It is also important to note that although ~75%
of study patients reported symptoms commonly associated
with UF, some patients with UF-only had no reported
symptoms.

For these women, it is not possible to know whether a
specific complaint led to these UF diagnoses or if they were
incidental. It is possible that a larger number of study patients
were symptomatic than reported; as not all symptoms re-
ported by patients will be documented in electronic health
records and captured in claims data. It is also not possible to
confirm that the symptom claims evaluated in this analysis
were related to UF, as patients may have experienced these
symptoms for other reasons. Likewise, patients may have
been administered study drugs for reasons other than UF
(since National Drug Code claims are not associated with a
diagnosis); if this occurred, it could have led to an overesti-
mation of the drug treatment rate. It was also not feasible to
evaluate any adverse events that patients might have expe-
rienced with drug or other treatments.

In this study, age was the only patient demographic char-
acteristic that was independently evaluated; this was due to
limitations of the claims dataset; the impact of additional
patient characteristics will be investigated in further research.
In addition, premenopausal women aged >50 years were not
included in the analysis, which limits the ability to generalize
study results to an older population. Finally, despite efforts to
limit the patient population to women with recently diag-
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nosed UF with and without claims for HMB, patients could
have been diagnosed with UF or incurred claims for HMB in
the >1 year before 2010. Similarly, patients who reported
symptoms that were not accompanied by an applicable di-
agnostic claim for UF would have been excluded from this
study.

Implications for practice and/or policy

There is a need to better understand why women with
symptomatic UF may fail to receive pharmacologic treatment
and why hysterectomy is frequently the initial intervention in
this patient population. The current study results suggest a
need for more in-depth research, such as a comprehensive
electronic health record analysis, to obtain a more accurate
and detailed profile of patient utilization and treatment pat-
terns, and to better understand the clinical rationale and pa-
tient characteristics that inform treatment decision-making.
This study also supports previous findings that pain is a
common symptom in patients with UF, and highlights the
need for clinicians to consider the impact of pain and other
UF signs and symptoms when designing treatment plans.

Conclusions

In this analysis, in the year following incident diagnosis,
U.S. patients aged <50 years with UF and a history of HMB
were more likely to receive UF treatment, either surgical
or pharmacologic, than women without claims for HMB.
Apart from HMB, pain was the most commonly documented
symptom of UF. These findings highlight the need for addi-
tional treatment options, including pharmacologic therapy,
for women with symptomatic UF.
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