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O R I G I N A L  R E S E A R C H
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Correspondence: Cassandra Lickert, Sumitomo Pharma America, Inc, 4 Waterford Drive, Marlborough, MA, 01752, USA, Tel +1 (708) 214-1007, 
Email Cassandra.lickert@us.sumitomo-pharma.com 

Introduction: This retrospective database claims analysis describes the clinical characteristics and treatment patterns of commercially 
insured United States women with uterine fibroids (UF) and heavy menstrual bleeding (HMB).
Methods: Women age 18–55 years with an incident UF diagnosis (index date) between 1/1/2012 and 12/31/2019 and ≥1 claim for 
HMB (UF-HMB), were identified from the Optum® Clinformatics® database. Outcomes included clinical characteristics, pharmaco-
logic therapy use, and surgeries/procedures. Regression models were used to identify factors associated with time to post-diagnosis 
hormonal therapy and hysterectomy.
Results: A total of 85,428 women had UF-HMB (mean [SD] age, 43.7 [6.4] years). The median follow-up was 3.2 years. After HMB, 
the most common symptoms were pelvic pressure/pain (27.6%) and backache (17.5%). Within 6 months of UF diagnosis, 40.2% of 
patients had received only pharmacologic therapy; 25.5% had received no treatment; 24.3% had a hysterectomy, and 10.0% had other 
procedures. By the end of follow-up, 50.0% had received a hysterectomy. Multiple factors were predictive of a higher likelihood of 
receiving hormonal therapy (geographic region, infertility, pre-index pregnancy) or hysterectomy (older age, prior hormonal treatment, 
specific bulk symptoms, White race).
Conclusion: Within 6 months of UF diagnosis, fewer than one-half of women with UF-HMB had received hormonal therapy, one- 
quarter received no treatment, and one-quarter had received a hysterectomy or another gynecologic procedure. Patients who received 
a hysterectomy were more likely to be older, White, and to have bulk symptoms.
Keywords: uterine fibroids, leiomyoma, heavy menstrual bleeding, menorrhagia

Introduction
Uterine fibroids (UF) are common, hormone-sensitive benign, uterine tumors that affect at least 70–80% of all women by 
age 50.1–3 UF incidence increases with age until menopause,1 with a mean age at diagnosis of 40.4 years.4 In the United 
States (US), UF are most prevalent in African American women.1,3 The majority of patients with UF are asymptomatic, 
and their condition is identified during routine clinical examination or imaging.5 Other women are diagnosed because 
they experience symptoms associated with UF,2,3,6 most commonly heavy menstrual bleeding (HMB), with or without 
anemia.4,5,7,8 Women with UF also frequently experience bulk symptoms, including pelvic pain/pressure, urinary and 
bowel symptoms, and leg and lower back pain.4,5,7,8

A number of drugs have been used to treat symptomatic UF: gonadotropin-releasing hormone (GnRH) analogs, other 
hormonal therapies (aromatase inhibitors, contraceptives, selective progesterone receptor modulators), nonsteroidal anti- 
inflammatory drugs (NSAIDs), and tranexamic acid.5,7 Until recently, available pharmaceuticals have primarily 
addressed bleeding, but not bulk symptoms.3 The US Food and Drug Association recently approved 2 new oral therapies 
for the management of HMB associated with UF, including elagolix (approved May 2020) and relugolix combination 
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therapy (May 2021), both GnRH antagonists with add-back hormonal treatment.9,10 Relugolix combination therapy has 
also been shown in Phase 3 trials to reduce pain and bulk symptoms of UF.11–13

Multiple surgical and other procedural options exist for UF, including hysterectomy, myomectomy, uterine artery 
embolization (UAE), and endometrial ablation.14,15 Surgical procedures reduce HMB and decrease uterine mass to 
provide bulk symptom relief but are not the preferred choice for all patients.3 In the US, hysterectomy is by far the most 
common procedure used to treat UF.14 A large US retrospective database analysis (2010–2015) found that, among 
commercially insured and Medicaid patients, hysterectomy accounted for 68–76% of initial UF-related surgeries.14 

Similarly, a recent claims analysis (2010–2019) of commercial patients found that, in the first year following UF 
diagnosis, hysterectomy accounted for 62.5% of all UF-related procedures in women with UF and HMB (UF-HMB).16

With the availability of new oral therapies with the potential to alter how UF is managed, it is important to have real-world 
benchmarks for patient treatment patterns and clinical outcomes. Indeed, aside from the clinical research programs for elagolix 
and relugolix combination therapy,11,17 limited clinical data have been published in this disease space since 2015. The 
objective of this retrospective claims database analysis was to describe clinical characteristics and treatment patterns (drug 
therapy and hysterectomy) of commercially insured women with medical claims for UF-HMB over the last decade.

Materials and Methods
Study Design and Data Source
Women from the Optum® Clinformatics® (Optum) database, age 18–55 years, with an initial UF diagnosis between 
January 1, 2012, and December 31, 2019, and ≥1 claim for HMB, were identified. The Optum database contains 
comprehensive, de-identified longitudinal data for >180 million commercial health plan enrollees, with data availability 
from January 1, 2011, (initiation of study database) through December 31, 2020, (end of study database). The database 
includes information on patient demographics, diagnoses, and procedures performed during outpatient and inpatient visits.

This research was not subject to the US Department of Health and Human Services (HHS) Common Rule require-
ments or institutional review board (IRB) review. Codified at 45 Code of Federal Regulations (C.F.R.) Part 46, the 
Common Rule includes requirements for IRB review to ensure adequate protection of human subjects. However, in this 
case, research was conducted using protected health information (PHI) that had been de-identified in compliance with the 
HHS Privacy Rule’s requirements, codified at 45 C.F.R. § 164.514(a)–(c). All data in the Optum Research Database were 
obtained from covered entities that permitted this PHI de-identification for use in Optum research studies. Throughout the 
process, patient privacy was preserved, and researchers complied strictly with all applicable Health Insurance Portability 
and Accountability Act data management rules and the 1964 Helsinki Declaration and its later amendments or 
comparable ethical standards. Patient consent was not required for this retrospective study.

Study Population
To be included, patients were required to have a UF diagnosis on ≥2 outpatient claims ≥30 days apart or 1 inpatient claim 
and ≥1 medical claim (outpatient or inpatient) for HMB, irrespective of its temporal relationship to the UF diagnosis. See 
Figure S1 for study schema and diagnostic codes. The index date was the date of the first UF diagnosis claim. Patients 
had to have ≥1 year of continuous pre- and post-index–date enrollment, or for patients who underwent hysterectomy 
within 1 year of index, continuous post-index enrollment until the date of hysterectomy. Patients with evidence of pre- 
index hysterectomy were excluded. Patient follow-up began on the index date and continued until death, disenrollment, 
hysterectomy, or end of study database, whichever occurred first.

Pre-Index Measures
Patients’ demographic and clinical characteristics were collected for the 12-month pre-index period. This included age, 
race/ethnicity, geographic location, payer, health plan type, and Charlson Comorbidity Index (CCI) (all obtained at time 
of UF diagnosis); time of HMB diagnosis relative to UF diagnosis; and comorbidities/conditions, including those related 
to women’s health and bulk symptoms (see Table S1 for diagnostic codes). Pre- and post-index, information was also 
collected regarding pharmacologic therapies of interest for UF, including hormonal treatments (contraceptives, GnRH 
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agonists and antagonists, aromatase inhibitors, selective estrogen receptor modulators, selective progesterone receptor 
modulators, and non-contraceptive steroids [oral danazol or intravenous estradiol or progesterone]) and other primary 
treatments (anti-fibrinolytics and analgesics [acetaminophen, NSAIDs, opioids]). Medication use was identified based on 
outpatient prescription dispensation, with relevant National Drug Code (NDC) codes, as appropriate.

Post-Index Outcomes
Pharmacotherapy patterns were ascertained from pre-index through the time of hysterectomy or end of follow-up, 
whichever occurred first. Treatment patterns were analyzed over 6-month intervals (ie, no treatment, pharmacologic 
treatment only, hysterectomy ± other procedures or pharmacotherapy, and surgeries/procedures other than hysterectomy ± 
pharmacotherapy). Additionally, specific treatment pathways with hormonal contraceptives were tracked for up to 3 lines 
of therapy (ie, switches of up to 2 additional hormonal contraceptives) in a patient subset that received post-index 
hormonal contraceptives (with ≥24 months of follow-up) or a hysterectomy within 24 months of the index date. For 
hormonal contraceptives, discontinuation was defined as a gap of ≥60 days with no prescription refills. A switch occurred 
when a new hormonal contraceptive was initiated prior to discontinuation of the previous hormonal contraceptive. 
Patients who remained on their initial hormonal contraceptive without switching or discontinuing <60 days before the 
end of follow-up were defined as not switching. For analyses of broader hormonal therapy regimens or medication 
classes, a gap of ≥90 days with no prescription fills signified treatment discontinuation (because refill cycles for these 
regimens are generally longer than for contraceptive hormones).

The post-index occurrence of surgeries/procedures for UF was also measured, including hysterectomy. See Table S2 
for a full list and relevant identifying claims codes.

Statistical Analyses
Demographics, clinical characteristics, pharmacotherapy use, and the occurrence of surgical procedures were summarized 
using descriptive statistics. Kaplan–Meier (KM) curves were used to examine the time from index date to hysterectomy. 
Cox proportional hazard regression models were constructed to determine factors associated with hormonal treatment or 
hysterectomy; variables included age, race, geographic region, CCI, comorbidities, and bulk symptoms. Patients with pre- 
index hormone therapy were excluded from the model that examined time to hormonal treatment. The model examining 
hysterectomy included prior hormone therapy as a time-varying covariate. Hazard ratios (HRs) and 95% confidence 
intervals (CIs) were reported for each main effect. Data were analyzed using the SAS version 9.4.

Results
Demographic and Clinical Characteristics
A total of 299,416 women with a UF diagnosis were identified; after applying selection criteria, 85,428 patients with UF- 
HMB were included in the study (Table 1). The mean (SD [median]) duration of the follow-up was 44.5 (27.7 [38.0]) 
months or 3.7 years.

Table 2 shows demographic characteristics for the study cohort at the time of UF diagnosis, and pre-index clinical 
characteristics. The mean (SD) patient age was 43.7 (6.4) years. Most were White (46,139 [54.0%]), one-fifth (20.2%) 
were African American, and the largest proportion resided in the US South (40,321 [47.2%]). Most women were 
diagnosed with HMB in the year prior to (35,385 [41.4%]) or the 6 months following their UF diagnosis (17,208 
[20.1%], inclusive of index). Common women’s health issues were endometriosis (4324 [5.1%]), pregnancy (pre-index; 
4143 [4.8%]), and uterine polyps (3643 [4.3%]). Other prevalent comorbidities were hypertension (18,059 [21.1%]), 
hyperlipidemia (16,415 [19.2%]), fatigue (15,325 [17.9%]), urinary tract infection (11,777 [13.8%]), obesity (11,398 
[13.3%]), and anemia (3734 [4.4%)]. Post-index anemia prevalence (3460 [4.1%]) was similar to pre-index. One-half of 
patients (42,603 [49.8%]) had ≥1 bulk symptom, most commonly pelvic pressure/pain (23,570 [27.6%]) and backache 
(14,950 [17.5%]).
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Table 1 Patient Attrition

Cohort Selection Criteria N Remaining n (%) Excluded

≥2 outpatient claims ≥30 days apart or 1 inpatient claim with UF diagnosis 299,416 0 (0.0)

≥1 medical claim with a diagnosis of HMB at any time during the study period 176,471 122,945 (41.1)

≥18 years and <56 years of age as of index date 163,697 12,774 (4.3)

Female sex 163,520 177 (0.1)

≥12 months of continuous enrollment prior to index date 98,708 64,812 (21.6)

≥12 months of continuous enrollment during follow-upa 85,852 12,856 (4.3)

No evidence of hysterectomy during pre-index period 85,428 424 (0.1)

Total patients in UF-HMB cohort 85,428

Notes: aOr until the date of a hysterectomy (for patients who underwent this procedure <12 months following the index date). 
Abbreviations: HMB, heavy menstrual bleeding; UF, uterine fibroids.

Table 2 Patient Demographic and Clinical Characteristics at Index

Characteristic N=85,428

Age at index, mean (SD) 43.7 (6.4)

Age group at index, n (%)

18–29 years 1867 (2.2)

30–44 years 41,258 (48.3)

45–55 years 42,303 (49.5)

Race, n (%)

White 46,139 (54.0)

African American 17,297 (20.2)

Othera 18,495 (21.6)

Missing 3497 (4.1)

Region, n (%)

Northeast 10,673 (12.5)

Midwest 16,866 (19.7)

South 40,321 (47.2)

West 17,229 (20.2)

Unknown 339 (0.4)

Payer type, n (%)

Commercial 83,173 (97.4)

Medicare 2255 (2.6)

(Continued)
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Table 2 (Continued). 

Characteristic N=85,428

Health plan type, n (%)

EPO 10,697 (12.5)

HMO 11,524 (13.5)

POS 59,723 (69.9)

PPO 2530 (3.0)

Other 937 (1.1)

Indemnity 17 (0.02)

HMB diagnosis relative to index (UF diagnosis), n (%)

≤6 months prior to UF diagnosis (not inclusive of index) 28,164 (33.0)

>6-12 months prior to UF diagnosis 7221 (8.5)

>12 months prior to UF diagnosis 19,704 (23.1)

0–3 months after UF diagnosis (inclusive of index) 14,553 (17.0)

>3 and ≤6 months after UF diagnosis 2655 (3.1)

>6 months after UF diagnosis 13,131 (15.4)

CCI score at index, n (%)

0 65,096 (76.2)

1 13,391 (15.7)

2 4144 (4.9)

3+ 2797 (3.3)

Comorbidities or conditions related to women’s health in the pre-index period, n (%)

Endometriosis 4324 (5.1)

Pregnancy (at any time during the pre-index period) 4143 (4.8)

Uterine polyps 3643 (4.3)

Infertility 2294 (2.7)

Adenomyosis 941 (1.1)

Uterine rupture 2 (0.0)

Bulk symptoms, prevalence in the pre-index period, n (%)

0 42,825 (50.1%)

1 26,738 (31.3%)

2 11,092 (12.9%)

≥3 4773 (5.6%)

(Continued)
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Treatment Patterns
In the 6 months following UF diagnosis (N = 85,428), 21,809 (25.5%) of patients received no treatment; 34,314 
(40.2%) received only pharmacologic therapy; 8578 (10.0%) received procedures other than hysterectomy; and 20,727 
(24.3%) had a hysterectomy (Figure 1). During the 6–12 months post-UF diagnosis (N = 81,760), 35,327 (43.2%) 
patients did not receive any treatment and 39,991 (48.9%) received only pharmacologic therapy. In the >18-24-month 
post-UF diagnosis (N = 70,350), 48.0% of patients did not receive any treatment, and 48.0% received only pharma-
cologic treatment.

The most common therapies prescribed prior to UF diagnosis (pre-index) were contraceptive hormones (16,007 
[18.7%]), opioids (7969 [9.3%]), NSAIDs (7155 [8.4%]), and non-contraceptive steroid hormones (6336 [7.4%]) 
(Figure 2). Post-index, the most common therapies prescribed were NSAIDs (29,072 [34.0%]), opioids (28,518 
[33.4%]), contraceptive hormones (27,038 [31.7%]), and non-contraceptive steroid hormones (13,377 [15.7%]).

Table 2 (Continued). 

Characteristic N=85,428

Bulk symptoms in the pre-index period, type, n (%)

Pelvic pressure/pain 23,570 (27.6)

Backache 14,950 (17.5)

Urinary frequency/incontinence 8488 (9.9)

Leg pain 8260 (9.7)

Constipation 3794 (4.4)

Increased abdominal girth 3414 (4.0)

Abdominal distention 2069 (2.4)

Other comorbidities in the pre-index period, n (%)

Hypertension 18,059 (21.1)

Hyperlipidemia 16,415 (19.2)

Fatigue 15,325 (17.9)

Urinary tract infection 11,777 (13.8)

Obesity 11,398 (13.3)

Anxiety 10,841 (12.7)

Depression 9014 (10.6)

Chronic pulmonary disease 8414 (9.8)

Diabetes 6828 (8.0)

Nausea/vomiting 6405 (7.5)

Constipation 3794 (4.4)

Anemia 3734 (4.4)

Diarrhea 3508 (4.1)

Note: aIncludes Asian and other races. 
Abbreviations: CCI, Charlson comorbidity Index; EPO, exclusive provider organization; HMB, heavy menstrual bleeding; HMO, Health 
maintenance organization; POS, point of service, PPO, preferred provider organization; UF, uterine fibroids.
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Figure 1 Patient Treatment Patterns Through 24 Months. 
Abbreviation: UF, uterine fibroid.

Figure 2 UF-related Pharmacotherapy Use Before and After Initial UF Diagnosis. 
Abbreviations: GnRH, gonadotropin-releasing hormone; NSAID, non-steroidal anti-inflammatory drug; UF, uterine fibroid.
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Figure S2 shows the use of initial post-index hormone therapy, stratified by hormone therapies used in the 3 months 
prior to UF diagnosis (pre-index). Regardless of the type of initial post-index hormone therapy used (N = 31,850), 65.0% 
(20,709/31,850) of patients were not receiving any pharmacologic treatment prior to diagnosis, while the remainder were 
using either contraceptive hormones (25.5%), contraceptive hormones plus non-contraceptive steroid hormones (5.9%), 
non-contraceptive steroid hormones (3.3%), or GnRH agonists (0.1%). When broken down by specific post-index 
hormone therapy, most patients were either not using any pre-index pharmacologic therapy (59.5–75.1%) or were 
using the same form of hormone therapy as observed post-index (21.6–38.8%).

Table 3 shows patterns of contraceptive hormone use in patients who initiated a contraceptive hormone post- 
index and had ≥24 months of follow-up (n = 19,908, 23.3%). The average duration of use was 284 days. Of these 
patients, 17,918 (90.0%) discontinued contraceptive hormone use after 1 agent (16,024 [80.5%]) or 2 different 
contraceptive hormones (1894 [9.5%]). Only 2.5% of women were exposed to a third contraceptive hormone. After 
discontinuing their initial contraceptive hormone (n = 16,024), patients most commonly re-started contraceptive 
hormone therapy (4965 [30.1%]), received a hysterectomy (3438 [21.5%]) or started other steroid hormones (2641 
[16.5%]) (Table 4).

Figure 3 shows the KM analysis of time to hysterectomy. At 12 and 24 months of follow-up, 29.5% and 35.0% of all 
patients had received a hysterectomy. At the end of post-index follow-up, 50.0% of patients had received a hysterectomy. 
Among patients who had not received a pre-index surgery/procedure, 30.2% and 35.6% had received a hysterectomy at 
12 and 24 months. Among patients who did have a pre-index surgery/procedure, 6.3% and 10.9% had received 
a hysterectomy at 12 and 24 months. For patients with a pre-index surgery/procedure (n = 4002), the mean (SD) time 
from first procedure to hysterectomy was 17.4 (18.8) months.

Table 3 Mean Time (Days) on Post-Index Contraceptive Hormone Therapy

Patients on Post-Index Contraceptive Hormones Who had ≥24 Months of Follow-Up

n 19,908

Percent of total cohort (N=85,428) 23.3

Mean duration of contraceptive hormone use, days 284

Patients who discontinued 1st or 2nd contraceptive hormone

n 17,918

Percent of total cohort (N=85,428) 21.0

Percent of contraceptive hormone cohort (n=19,908) 90.0

Patients who discontinued contraceptive hormone use after 1 agent

n 16,024

Percent of total cohort (N=85,428) 18.8

Percent of contraceptive hormone cohort (n=19,908) 80.5

Mean duration of treatment, days 209

Patients who discontinued contraceptive hormone use after 2 agents

n 1894

Percent of total cohort (N=85,428) 2.2

Percent of contraceptive hormone cohort (n=19,908) 9.5

Mean duration of treatment, days 472
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Multivariate Analyses
Figure 4A shows the results of Cox proportional hazards models examining the time to hormonal therapy initiation. 
Demographic characteristics associated with a lower likelihood of initiating hormonal therapy (HR [95% CI]) were older 

Table 4 Subsequent Therapies Received by Patients Who Discontinued Initial Post-Index 
Contraceptive Hormones

Patients with ≥24 Months of Follow-Up who Discontinued their 
initial Post-Index Contraceptive Hormone Therapy

Patients 
(N=16,024) n (%)

Non-contraceptive steroid hormones 2641 (16.5)

Re-start contraceptive hormones 4965 (31.0)

Hysterectomy 3438 (21.5)

Oophorectomy 651 (4.1)

Myomectomy 984 (6.1)

UF embolization 204 (1.3)

Endometrial ablation 684 (4.3)

MRI-guided focused ultrasound surgery 1 (0.01)

Radiofrequency ablation (laparoscopic or transcervical) 1 (0.01)

Laparoscopic 1 (0.01)

Transcervical 0

Othera 2454 (15.3)

Note: aPain medication, anti-depressants, etc. 
Abbreviations: MRI, magnetic resonance imaging; UF, uterine fibroid.

Figure 3 KM Analysis of Time to Hysterectomy. 
Notes: Start of analysis is the study index date for all patients, pts with prior procedures, and pts without prior procedures. Pts with prior procedures = subgroup of 
patients who had a pre-index surgical procedure; Pts without prior procedures = subgroup of patients who did not have a pre-index surgical procedure. 
Abbreviation: pt, patient.
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age (30–44 years: 0.54 [0.50–0.59]; 45–55 years: 0.36 [0.33–0.39]; both P<0.0001) and Black race (0.92 [0.89–0.96]; 
P<0.0001). Clinical characteristics associated with a lower likelihood of initiating hormonal therapy (HR [95% CI]) were 
higher CCI (CCI 2: 0.80 [0.75–0.86]; CCI 3+: 0.76 [0.70–0.83]; P<0.0001 for all); presence of uterine polyps (0.90 
[0.83–0.97]; P=0.007); abdominal distention (0.88 [0.80–0.97]; P=0.0125); and increased abdominal girth (0.69 [0.63– 
0.74]; P<0.0001). The following were significantly associated with a higher likelihood (HR [95% CI]) of initiating 
hormonal therapy: geographic region (South: 1.07 [1.02–1.12]; West: 1.15 [1.09–1.21]; P=0.0036 and P<0.0001, 
respectively); infertility (1.80 [1.67–1.94]; P<0.0001); and pre-index pregnancy at any time (1.22 [1.15–1.29]; 
P<0.0001).

Figure 4B shows the results of Cox proportional hazards models examining time to hysterectomy. Demographic 
characteristics associated with a shorter time to hysterectomy (HR [95% CI]) were increasing age (30–44 years: 5.60 
[4.68–6.71]; 45–55 years: 6.42 [5.39–7.69]; both P<0.0001) and geographic region (Midwest: 2.26 [2.16–2.36]; South: 
2.03 [1.95–2.12]; West: 1.78 [1.70–1.86]; all P<0.0001). Clinical characteristics associated with a shorter time to 
hysterectomy (HR [95% CI]) were higher CCI (CCI 1: 1.05 [1.02–1.08]; CCI 2: 1.10 [1.05–1.16]; P=0.0016 and 
P<0.0001, respectively); use of post-index hormonal therapy (3.67 [3.56–3.77]; P<0.0001); increased abdominal girth 
(1.58 [1.51–1.66]; P<0.0001); adenomyosis (1.48 [1.34–1.63]; P<0.0001); pelvic pressure/pain (1.24 [1.21–1.27]; 
P<0.0001); presence of uterine polyps (1.15 [1.10–1.21]; P<0.0001); and endometriosis (1.11 [1.05–1.17]; P=0.0001). 
Some demographic and clinical characteristics were significantly associated with a longer time to hysterectomy (HR 
[95% CI]): Race (Black: 0.86 [0.83–0.88]; other: 0.79 [0.77–0.82]; both P<0.0001); leg pain (0.96 [0.92–0.99]; 
P=0.0143); abdominal distention (0.85 [0.79–0.91]; P<0.0001); infertility (0.32 [0.28–0.36]: P<0.0001); and any pre- 
index pregnancy (0.30 [0.27–0.33]; P<0.0001).

Discussion
This retrospective analysis of claims data updates our understanding of the characteristics and treatment journey of 
commercially insured US patients with UF-HMB diagnosed over the past decade (2011–2019). Most women with UF- 
HMB (97.8%) were between 30 and 55 years of age, with incidence evenly distributed between age categories of 30–44 

Figure 4 Forest Plot of Multivariate Cox Proportional Hazards Model, Time to (A) Initiation of Hormonal Therapy and (B) Hysterectomy. *Measured during 6-month 
intervals post-UF diagnosis. 
Notes: For time to initiation of hormone therapy, 66,656 patients were included in the final model; 18,772 were excluded because they had prior hormone therapy before 
the UF diagnosis date. References: Age, 18–29 years; Race, White; Geographic region, Northeast; CCI, 0; Comorbidities, absence of each respective comorbidity; Bulk 
symptoms, absence of each respective bulk symptom. 
Abbreviations: CCI, Charlson Comorbidity Index; CI, confidence interval; HR, hazard ratio.
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and 45–55 years. These results are similar to age-proportional distributions reported by epidemiologic research from 
2003,1 and to a recent commercial retrospective claims analysis conducted using a different database.16 In this analysis, 
just under one-half of patients with UF-HMB resided in the Southern part of the US. This is proportionally similar to UF 
geographic distribution reported in US administrative claims research from 1999 to 2004,18 2000–2010,19 and 2010– 
2015.14 Finally, the majority (54.0%) of patients with UF-HMB in the current study were White, while African American 
women made up only 20.2% of the cohort, suggesting that African American women were underrepresented in this 
database.20,21

The patient symptomatology and comorbid conditions observed in this study reflect the humanistic burden of UF-HMB 
in the US. Overall, one-half of patients experienced bulk symptoms in addition to HMB. The most frequently reported were 
pelvic pressure/pain, experienced by approximately 1 in 4 patients (27.6%); backache, experienced by nearly 1 in 5 
(17.5%); and urinary symptoms and/or leg pain, experienced by 1 in 10 (9.9% and 9.7%). Also, noteworthy is the high rate 
of opioid use after UF diagnosis (33.4%), indicative of a substantial experienced pain burden. This pattern of symptoma-
tology, including pelvic pressure and/or pain as the second-most prevalent UF symptom (after HMB), is supported by data 
from a systematic literature review covering 2000 to 2013;22 2012 data from a US cross-sectional survey (N = 59,411);23 

and a 2010–2019 US retrospective analysis of the IQVIA PharMetrics® Plus database (N = 66,313).16

In the current study, 5% of the patients had comorbid endometriosis or fertility issues, and 4% had uterine polyps. 
Approximately 4% had anemia prior to their UF-HMB diagnosis. Post-diagnosis, this percentage remained the same. 
Although one might expect anemia claims to increase following a UF-HMB diagnosis, this was not the case, possibly due 
to under-reporting or patients receiving pre-index anemia treatment. Previous research confirms the association between 
UF and these women’s health conditions.23–26 Other comorbidities common in women with UF-HMB in this study and 
prior research were depression, diabetes, hyperlipidemia, hypertension, and obesity.23,27,28 However, patients from the 
2012 cross-sectional US survey had higher self-reported rates of endometriosis (16.5%), infertility (8.6%), and polyps 
(7.6%) than the current analysis.23

The US treatment patterns and pathways identified in this study point to an unmet need for noninvasive, effective 
therapies that address the underlying pathophysiology of symptomatic UF. Despite experiencing a substantial disease 
burden, one-quarter of women with UF-HMB were not treated in the 6 months following UF diagnosis. This was the case 
even though, in this same 6-month post-index period, one-third of these patients were subsequently diagnosed with 
HMB. Following UF diagnosis, the primary treatments prescribed were contraceptive hormones and hysterectomy. After 
initial contraceptive hormone therapy, switching or adding other contraceptive hormone therapies was not typical. 
Instead, discontinuation was common (80.5%) and occurred within a short period (~7 months). Interestingly, of those 
who discontinued their initial contraceptive hormone and were treated with a subsequent therapy, nearly one-third 
(30.1%) restarted a contraceptive hormone and one-fifth (21.5%) had a hysterectomy.

With respect to hysterectomy, one-quarter of women with UF-HMB received this surgery within 6 months of UF 
diagnosis (patients with pre-index hysterectomy were excluded). At 12 months of follow-up, 29.5% of patients with UF- 
HMB had received a hysterectomy; this proportion increased to 35.0% at 2 years and 50.0% at the end of follow-up. 
Hysterectomy rates were lower in women with prior procedures, suggesting that a prior procedure may prevent 
hysterectomy in some women. While the treatment patterns observed were largely similar to those seen in other, recent 
US retrospective analyses,14,29 this high hysterectomy rate soon after UF diagnosis is notable, and additional research is 
warranted to understand why so many women undergo hysterectomies in the 6 months after UF-HMB diagnosis. One 
possibility is age, as uterine-sparing procedures may not be a priority for older women. In a multivariate analysis, women 
in older age groups (30–44 and 45–55 years) were 6–7 times more likely to undergo hysterectomy than younger patients 
(18–29 years). Similarly, in a 2007–2018 US retrospective commercial database claims analysis, 81% of 52,270 women 
with UF-HMB who underwent hysterectomy were 39–51 years, whereas 59% of 3693 women who had a myomectomy 
were <40 years.29 Another likelihood is that some patients who received hysterectomy preferred to have this surgery. In 
a 2020–2022 survey of 67 women (mean [SD] age 46.2 [7.5] years; 57% White; 100% no prior hysterectomy) treated for 
UF at an urban, outpatient clinic, 35% preferred hysterectomy over myomectomy for a number of reasons that included 
improved emotions/mood, quality of life, identity/body image, relationship with partner, and sexuality.30
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Race may also be a factor in hysterectomy frequency. In this study, White women were significantly more likely than 
Black women and women of other races to receive a hysterectomy in the 6 months following diagnosis. Similar findings 
were observed in a 2021 US questionnaire-based cohort study (N = 2337) that evaluated White (n = 1141) and Black (n = 
1196) women age 18–54 years as part of the Comparing Options for Management: Patient-Centered Results for UF 
treatment registry. White women had a higher hysterectomy rate than Black women (43.6% versus 32.2%). The role of 
race in treatment choice was statistically significant when evaluated using logistic regression.31

The 2008 American College of Obstetricians and Gynecologists (ACOG) clinical management guidelines for 
symptomatic UF in place during this study also provide an explanation for the high frequency of hysterectomy following 
UF diagnosis. While these guidelines emphasized alternatives to hysterectomy, they also indicated that available medical 
therapies provided only short-term symptomatic relief and/or temporary fibroid size reduction, and that there was a high 
crossover rate to surgical approaches, including hysterectomy. The guidelines did not address the role of individualized 
management but did emphasize the need to consider treatment safety and efficacy.32 Therefore, the treatment patterns 
observed in this study may be reflective of outdated clinical management guidelines.

According to the updated 2021 ACOG guidelines, insufficient comparative evidence exists to offer recommendations 
for first-line medical therapy in patients with UF. Therefore, individualized medical management, based on patient- 
specific symptoms and their severity, should be used to guide treatment rather than a prespecified clinical sequencing 
algorithm. ACOG also underscores the importance of engaging patients in shared decision-making that takes their long- 
and short-term therapeutic goals into account.3

Treatment guidelines for patients with UF have evolved over the past 15 years. In particular, the updated guidelines 
reflect the availability of a new medication class (GnRH antagonists with hormonal add-back therapy) suitable for up to 
24 months of use to treat UF-associated HMB, pain, and/or bulk symptoms.3,9,10 With ACOG guidelines recently updated 
and the introduction of this pharmacologic class, treatment trends are likely to change to incorporate shared decision- 
making and increased treatment options. Clinician education regarding these updates, as well as ongoing research 
regarding treatment patterns, is warranted.

Study Limitations
This retrospective, descriptive study used medical and pharmacy claims data. Consequently, caution is warranted with 
respect to drawing conclusions about causality or inferences regarding the medical decision-making processes under-
pinning treatment choices. Furthermore, claims data are not collected specifically for research and are subject to gaps, 
potential coding variance and errors. There is no standard approach among clinicians regarding the best approaches to 
coding patient encounters (ie, whether to code for diagnosis with symptomatology, diagnosis only, and/or diagnosis in 
addition to separate claims for each symptom). As such, this study will not capture all symptoms reported by patients 
during medical visits. It is also not feasible to confirm that the symptom claims recorded in this analysis were related to 
UF, as other conditions may have caused the symptoms.

Similarly, because NDC codes are not associated with a specific diagnosis, patients may have been prescribed drugs 
for reasons other than UF-HMB, leading to an inflated drug treatment rate. Conversely, some hormonal contraceptives 
may have been absent from claims data in cases where patients paid for prescriptions out-of-pocket; this could have led 
to an underestimate of drug treatment. Furthermore, although efforts were made to limit the study population to women 
with recently diagnosed UF and HMB, patients could have received a UF diagnosis or incurred HMB claims in the years 
prior to 2011. Last, it should be noted that, from the physician perspective, changing medication from one hormonal 
contraceptive to another might not be considered a true therapeutic switch. Therefore, the treatment pathways for 
prescribed hormonal contraceptives in this study might not align with physician experience.

These findings can be generalized to US insured women with UF-HMB age 55 years and younger. Findings cannot be 
generalized to the overall US population because this study primarily includes data for commercially insured patients 
with limited government-funded insurance plans (Medicare) and may have excluded self-insured individuals. Pre- 
menopausal women age >55 years were also excluded, which limits the ability to generalize study results to an older 
population. Additionally, women trying to conceive during the study period may not have been candidates for hormonal 
options and hysterectomy, and may account for some women who received no treatment. Finally, African Americans 
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were likely underrepresented in this study,20,21 which is a commonly reported issue in the literature,3,33,34 and may 
impact the treatment patterns identified. In the current analysis, this underrepresentation is due to the study’s commercial 
insurance focus; a higher proportion of African American than White patients receives Medicaid or other public 
insurance.20 Other ethnic groups that were not well represented in this study were Hispanic, Asian, and Native 
American populations.

Conclusion
In this analysis, fewer than one-half of women with UF-HMB received hormonal therapy within 6 months of UF 
diagnosis. In the same time frame, one-quarter of these patients received no treatment, and one-quarter had 
a hysterectomy or another gynecologic procedure. Among women who initiated contraceptive hormones post-index, 
discontinuation was common, but switching or adding other contraceptive hormones was not. Patients who received 
a hysterectomy were more likely to be older, White, and to have bulk symptoms. Additional research is needed to 
understand the factors driving these treatment patterns, as well as how new therapeutic agents may impact future 
treatment patterns.
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