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A B S T R A C T   

Background: Literature evaluating the management of abnormal uterine bleeding in premenopausal patients prior 
to endometrial malignancy diagnosis is lacking. 
Objective: To evaluate predictors and consequences of inadequate evaluation and management of abnormal 
uterine bleeding and time to endometrial sampling in premenopausal patients prior to endometrial malignancy 
diagnosis. 
Study Design. 
This was a retrospective cohort study of premenopausal individuals with endometrioid endometrial cancer or 
atypical hyperplasia at a single institution from 2015 to 2020.. Complete noninvasive management encompassed 
pelvic exam, ultrasound, and progestin treatment before or in conjunction with the endometrial sampling of 
diagnosis. Multivariable logistic and ordinal odds models were used to evaluate predictors and outcomes. 
Results: 152 subjects were included, 80.3 % with cancer and 19.7 % with atypical hyperplasia. The majority of 
patients had anovulatory bleeding, obesityand recent health care. Only 20.4 % had complete nonvinvasive 
management, and only 12.5 % had complete noninvasive management or endometrial sampling within 2 months 
of presentation with abnormal bleeding. Class III obesity reduced the likelihood of complete assessment and 
increased time to sampling, while age 45 and up and parity reduced time to sampling. Most patients had partial 
workup but no progestin treatment and long intervals before endometrial sampling after presentation to a 
provider with abnormal bleeding. Incomplete workup correlated to worse cancer grade and stage. 
Conclusion: Despite high clinical risk and health care contact, most patients had insufficient gynecologic man-
agement preceding a diagnosis of endometrial malignancy. Inadequate care correlated to worse oncologic out-
comes and demonstrates missed opportunities for early detection and prevention of endometrial cancer.   

1. Introduction 

Endometrial cancer is increasing fastest among premenopausal pa-
tients (National Cancer Institure Surveillance, 2020). This is largely due 
to obesity and its risk of anovulatory abnormal uterine bleeding (AUB- 
O) and Type I (estrogen-driven) endometrial malignancy (Lortet-Tieu-
lent et al., 2018; Wise et al., 2016), wherein excess estrogen and insuf-
ficient progesterone drive endometrial proliferation and dysplastic 

changes (Brinton et al., 1992; Onstad et al., 2016). 
AUB can be a precursor and symptom of endometrial malignancy; 

(Clarke et al., 2020) its treatment may prevent or allow earlier diagnosis 
of malignant disease. (Moyer & Felix, 1998; ACOG, 2021; ACOG, 2013). 
The American College of Obstetricians and Gynecologists’ (ACOG) rec-
ommended workup of AUB in reproductive-aged patients includes a 
pelvic exam, consideration for imaging via pelvic ultrasound, and 
endometrial sampling if high risk, as with obesity, age 45 or more, and 
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bleeding non-responsive to medication. (ACOG, 2021; ACOG, 2013) 
With their anti-proliferative effect on the endometrium, progestins are 
first-line treatment and are widely recommended for management of 
AUB. (Moyer & Felix, 1998; ACOG, 2013). 

Unfortunately, patients and providers under-recognize AUB, 
contributing to endometrial malignancy’s rise (Franceschi et al., 1983; 
Henry et al., 2020). Premenopausal versus postmenopausal individuals 
more frequently face delayed diagnosis, negatively affecting outcomes. 
(Gitsch et al., 1995; Dolly et al., 2016) While nonadherence to guidelines 
for postmenopausal bleeding management has been directly correlated 
to worse cancer outcomes, (Doll et al., 2018) there is a dearth of liter-
ature specifically evaluating patterns in premenopausal AUB diagnosis 
and treatment in the United States (US) health care system. Similarly, 
data on the management of AUB and interface with the health care 
system in premenopausal patients prior to a diagnosis of endometrial 
malignancy in the US is lacking. 

This paper aims to overcome these gaps by evaluating predictors and 
consequences of type and timeframe of AUB evaluation and manage-
ment in a cohort of premenopausal patients prior to a diagnosis of 
diagnosis of atypical endometrial hyperplasia, endometrial intra-
epithelial neoplasia (EIN), or endometrioid endometrial carcinoma, and 
to identify missed opportunities for endometrial cancer prevention in 
our population. 

2. Materials and methods 

This is a retrospective cohort study of premenopausal individuals 
with diagnoses of endometrioid endometrial cancer, atypical endome-
trial hyperplasia (also named endometrial hyperplasia with atypia) or 
EIN, which we refer to collectively as endometrial malignancy, treated 
at the University of California, San Francisco (UCSF), a tertiary aca-
demic medical center, between 2015 and 2020. Approval for the study 
was received from the UCSF Institutional Review Board and the UCSF 
Helen Diller Family Comprehensive Cancer Center. We followed the 
STROBE guidelines for observational study design and reporting (von 
Elm et al., 2014). 

Our objectives were to define the proportion and characteristics of 
premenopausal patients who received noninvasive evaluation and 
management of AUB in the three years prior to malignancy diagnosis, 
and to evaluate timing of invasive evaluation of AUB via endometrial 
sampling after presentation to a health care provider with AUB. We 
analyzed the effects of time to endometrial sampling and complete 
versus incomplete non-invasive AUB workup and management on 
oncologic outcomes including final malignancy grade and stage. 

The International Federation of Gynecology and Obstetrics PALM- 
COIEN terminology denoting structural and nonstructural causes of 
abnormal uterine bleeding (PALM- polyp, adenomyosis, leiomyoma, 
malignancy; COIEN – coagulopathy, ovulatory dysfunction, iatrogenic, 
endometrial, and not otherwise classified) was used to classify AUB 
(Munro et al., 2011). Noninvasive workup and management was 
considered complete if patients received a pelvic exam and pelvic ul-
trasound to evaluate AUB and progestin-containing therapy for man-
agement in the three years prior to their hyperplasia or cancer diagnosis. 
We defined this outcome based on the ACOG recommendations (ACOG, 
2021; ACOG, 2013) and other published best practices for the evaluation 
and treatment of premenopausal AUB with regards to the PALM-COIEN 
classification (Marnach and Laughlin-Tommaso, 2019; Levy-Zauberman 
et al., 2017; Ely et al., 2006). We included ultrasound because the 
hallmark of the PALM-COIEN classification is distinction of structural 
versus non-structural causes of AUB, typically assessed via ultrasound. 
(ACOG, 2021; Munro et al., 2011) Acceptable progestin medications 
included any prescribed combination estrogen-progestins (contracep-
tive vaginal ring and oral contraceptive pills); oral progestins including 
medroxyprogesterone acetate, megestrol acetate, and norethindrone; 
depot medroxyprogesterone acetate; or levonorgestrel intrauterine de-
vice (IUD). Because some patients underwent endometrial sampling as a 

first step in evaluation of AUB, we also considered time from first health 
care presentation with AUB to sampling, categorized as within 2 months, 
between 2 and 6 months, or 6 or more months. Oncologic outcomes 
included final diagnosis of endometrial hyperplasia with atypia or EIN 
versus endometrial cancer, and, among those with cancer, final tumor 
grade and stage. 

Comprehensive review of the electronic medical record (EMR) 
encompassed care before and after diagnosis of endometrial malig-
nancy. We reviewed all health care visits and notes, both at our insti-
tution and records from outside facilities, for information including 
patient demographics, clinical history, and pertinent laboratory, imag-
ing, and pathology studies in the three years prior to malignancy 
diagnosis. 

Cases were obtained by pathology diagnosis. The UCSF pathology 
database was searched for the terms “endometrioid adenocarcinoma,” 
“endometrioid carcinoma,” “hyperplasia with atypia,” “atypical endo-
metrial hyperplasia,” “abnormal glandular proliferation,” and “atypical 
glandular proliferation” on specimens obtained from 2015 to 2020. 
Specimens from patients with male biologic sex, non-endometrial dis-
ease, and non-endometroid endometrial cancer were excluded. Addi-
tionally, individuals who had pathology specimen review but no clinical 
care at our institution were excluded. To target premenopausal endo-
metrial malignancy, patients with specimens obtained at age 50 or 
younger were further investigated; those documented as post-
menopausal at time of sampling were excluded. We then excluded those 
without records of care prior to malignancy diagnosis. For patients with 
more than one pathology study at UCSF (eg, endometrial biopsy of EIN 
followed by hysterectomy showing endometrial cancer), the first spec-
imen with a diagnosis of atypical hyperplasia, EIN, or carcinoma was 
used to mark the time of diagnosis. Time of first presentation for AUB 
was determined by description in clinician history and physical (H&P) 
notes and/or mention of AUB as a patient complaint or provider diag-
nosis in prior visits. Three authors (JG, MN and VM) reviewed records 
and abstracted data. Any disagreements about inclusion versus exclu-
sion were discussed and consensus reached. 

Predictors of complete noninvasive pre-malignant AUB management 
encompassed demographic, clinical, and hospital system factors. Clin-
ical factors included type of AUB (specifically, irregular bleeding/ 
anovulatory AUB versus AUB with regular cycles), obstetric history, 
family history of endometrial cancer, body mass index (BMI) at time of 
diagnosis and receipt of blood transfusion for AUB-related anemia. 
Hospital system variables included any health care visits within 3 years 
prior to malignancy diagnosis, as viewed in Care Everywhere or as 
documented in provider care notes, and provider specialty and location 
of care. We included visits to any health care facility for non-AUB 
complaints as a surrogate for general access to care, as well as AUB- 
specific visits, analyzed separately. Descriptive information was cross- 
referenced with objective information, including dates of contact with 
the health care system and studies ordered for evaluation of AUB. 

Statistical analysis was performed with Stata, version 17 (StataCorp, 
2021). Chi-square test and Fisher exact tests were used to compare the 
proportion of patients with each predictor of interest and complete 
versus incomplete noninvasive workup; with complete versus incom-
plete noninvasive workup and each oncologic outcome (cancer versus 
hyperplasia and grade and stage of cancer); and with longer versus 
shorter time from AUB presentation to initial invasive workup via 
endometrial sampling and oncologic outcomes. Multivariable logistic 
regression models were used to obtain adjusted odds ratios of complete 
versus incomplete noninvasive workup, of time to endometrial sam-
pling, and of highest disease diagnosis as cancer versus hyperplasia, 
controlling for potential confounding effects of included predictor var-
iables. Ordinal logistic regression was performed to obtain adjusted 
proportional odds ratios for the multilevel outcomes of cancer grade and 
cancer stage. Alpha was set at 0.05, with p < 0.05 considered statisti-
cally significant. 

Model fit was assessed with the corresponding Hosmer-Lemeshow 
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goodness of fit tests for both the binary and ordinal regression models, 
and model fit confirmed. Complete case analysis was used to address 
missing data in multivariable models. 

3. Results 

The pathology database search returned 2162 unique specimens 
belonging to 1535 patients. Of 328 individuals aged 50 or younger, 154 
were excluded due to non-endometrioid endometrial cancer or lack of 
cancer care at UCSF. Chart review was performed for the remaining 174 
patients, of which 22 were excluded due to insufficient records. Of the 

included 152 patients, 30 (19.7 %) had a final diagnosis of atypical 
hyperplasia or EIN and 122 (80.3 %) endometrioid endometrial cancer, 
55.9 % grade 1 and 25 % grade 2 or higher. As detailed in Table 3, 24.3 
% of patients were treated conservatively for EIN/atypical endometrial 
hyperplasia or clinical stage I endometrial cancer. Of the patients who 
underwent surgical management with staging, 53.3 % had stage I dis-
ease and 19.7 % stage II or higher. 

Table 1 details subject characteristics. Mean age was 41.9 years 
(median 43, range 24–50); 63.8 % of patients were under 45 years. 
Subjects were demographically diverse in terms of race/ethnicity, 
marital status, geographical provenance, and insurance status. Most 

Table 1 
Patient Characteristics and Completeness of Noninvasive AUB Evaluation and Management.  

Characteristic Pelvic Exam 
N (percent) 

Ultrasound 
N (percent) 

Progestin Therapy within 3y 
N (percent) 

Complete 
N (percent) 

Complete 
OR (95 % CI, p-value) 

Total 74 (48.7) 129 (84.9) 60 (39.5) 31 (20.4) n/a 
Demographic Factors      
Ageat Diagnosis      
<45 y* 47 (48.5) 84 (86.6) 45 (46.4) 25 (25.8) Ref 
45 y or older 22 (40) 45 (81.8) 14 (25.5) 6 (10.9) 0.11 (0.03–0.34, <0.01) 
Race      
White* 24 (39.3) 51 (83.6) 27 (44.3) 13 (21.3) Ref 
Asian/Pacific Islander 24 (58.5) 36 (87.8) 15 (36.6) 11 (26.8) 0.55 (0.19–1.61, 0.27) 
Other 23 (52.3) 36 (81.8) 15 (34.1) 5 (11.4) 0.32 (0.1–1.02, 0.055) 
Ethnicity      
Hispanic/Latino 24 (46.2) 41 (78.9) 22 (42.3) 8 (15.4) 1.23 (0.35–4.31, 0.74) 
Not Hispanic/Latino* 49 (49.5) 87 (87.9) 37 (37.4) 22 (22) Ref 
Primary Language      
English* 65 (49.2) 114 (86.4) 50 (37.9) 26 (19.7) Ref 
Spanish 3 (23.1) 8 (61.5) 6 (46.2) 1 (7.7) 1.52 (0.21–10.8, 0.68) 
Other 6 (85.7) 7 (100) 4 (57.1) 4 (57.1) 4.47 (0.59–33.9, 0.15) 
County of Residence      
San Francisco* 14 (63.6) 22 (100) 9 (40.9) 8 (36.4) Ref 
Bay Area, not SF 28 (46.7) 49 (81.7) 22 (36.7) 9 (15) 0.42 (0.12–1.51, 0.18) 
Outside of Bay Area 32 (45.7) 58 (82.9) 29 (41.4) 14 (20) 0.52 (0.14–1.99, 0.34) 
Insurance type      
Private Insurance* 31 (58.5) 48 (90.6) 18 (34) 14 (26.4) Ref 
Medicaid or Medicare 41 (43.6) 78 (83) 40 (42.6) 16 (17) 1.12 (0.42–3, 0.83) 
Self-Pay 2 (40) 3 (60) 2 (40) 1 (20) 3.52 (0.37–34, 0.28) 
Marital status      
Partnered* 42 (50.6) 73 (88) 34 (41) 16 (19.3) Ref 
Single 22 (42.3) 42 (80.8) 19 (36.5) 10 (19.2) 0.78 (0.31–1.98, 0.6) 
Previous partnered 6 (50) 10 (83.3) 4 (33.3) 2 (16.7) 1.22 (0.25–5.87, 0.81) 
Clinical Factors      
Obstetric History      
Nulliparous 40 (44.4) 78 (86.7) 34 (37.8) 17 (18.9) Ref 
Parous 34 (54.8) 51 (82.3) 26 (41.9) 14 (22.2) 1.75 (0.77–3.97, 0.77) 
Years of AUB      
<1y 19 (42.2) 36 (80) 11 (24.4) 7 (15.6) Ref 
1-2y 12 (46.2) 24 (92.3) 11 (42.3) 4 (15.4) 2.18 (0.59–8.07, 0.24) 
>=3y 39 (52) 65 (86.7) 38 (50.7) 20 (26.7) 4.3 (1.53–12.03, <0.01) 
Anovulatory bleeding 64 (66.7) 107 (84.9) 55 (43.7) 29 (23) 1.59 (0.42–6.02, 0.5) 
Transfusion 11 (44) 22 (88) 14 (56) 7 (28) 0.94 (0.31–2.81, 0.91) 
Body Mass Index      
Non-obese 26 (59.1) 37 (84.1) 17 (38.6) 13 (29.6) Ref 
Class I Obesity 10 (47.6) 16 (76.2) 6 (28.6) 2 (9.5) 0.38 (0.1–1.48, 0.16) 
Class II Obesity 13 (61.9) 19 (90.5) 11 (52.4) 8 (38.1) 0.79 (0.23–2.73, 0.72) 
Class III Obesity 24 (37.5) 55 (85.9) 25 (39.1) 7 (10.9) 0.36 (0.13–0.97, 0.04) 
Family Hx Endometrial Cancer 13 (68.4) 13 (68.4) 8 (42.1) 5 (26.3) 0.93 (0.28–3.1, 0.9) 
Health Systems Factors      
Any care ≤ 3y prediagnosis** 64 (46.4) 118 (85.5) 55 (40.2) 31 (23.9) n/a** 
Emergency Department 23 (45.1) 47 (92.2) 16 (31.4) 8 (15.7) 0.64 (0.25–1.67, 0.36) 
Primary Care Provider 55 (52.9) 88 (84.6) 37 (35.6) 22 (21.2) 0.59 (0.23–1.53, 0.28) 
Subspecialty Care 54 (54.6) 87 (87.9) 40 (40.4) 25 (25.3) 1.27 (0.46–3.5, 0.64) 
Gynecology within 3y 50(79.4) 56 (88.9) 33 (52.4) 25 (39.7) 10.9 (3.92–30.4, <0.01) 
Location, First AUB Presentation      
Gyn 43 (66.2) 50 (76.9) 32 (49.2) 20 (30.8) Ref 
PCP 17 (38.6) 42 (95.5) 11 (25) 6 (13.6) 0.52 (0.16–1.65, 0.27) 
ED 7(22.6) 28 (90.3) 10 (32.3) 3 (9.7) 0.95 (0.26–3.5, 0.94) 
Other/missing 7 (58.3) 9 (75) 7 (58.3) 2 (16.7) 0.53 (0.11–2.49, 0.43) 

Notes: n/a, not applicable; Hx, history; PCP, primary care provider; ED, emergency department; OR, odds ratio. The collapsed “Other” race category includes groups 
with < 10 patients per category (Black or African American, n = 4; Native American or Alaskan Native, n = 6) and more than one race without specification or and self- 
identification as “other” race (n = 34). Body mass index < 30 is non-obese, class I 30–34.9, class II 35–39.9, class III 40 and greater. **Any care within 3y prior to 
diagnosis excluded from multivariable model due to collinearity. 

J. Grubman et al.                                                                                                                                                                                                                               



Gynecologic Oncology Reports 50 (2023) 101292

4

patients had initial care for AUB at facilities near their homes and were 
then referred to our tertiary academic center for oncologic care. 

The cohort had a high prevalence of clinical risk factors for endo-
metrial malignancy, including obesity, nulliparity, and longterm irreg-
ular menses consistent with AUB-O. Mean BMI at diagnosis was 37.8 kg/ 
m (Lortet-Tieulent et al., 2018) (median 37.3 range 18.3–78.9). Seventy 
one percent of patients had any obesity: 14 % class I (BMI 30–34.9 kg/m 
(Lortet-Tieulent et al., 2018)), 14 % class II (BMI 35–39.9 kg/m2), 42.7 
% class III obesity (BMI ≥ 40 kg/m2). 

Body mass index < 30 is non-obese, class I 30–34.9, class II 35–39.9, 

class III 40 and greater. Approximately half of patients had three or more 
years of AUB prior to diagnosis of hyperplasia or cancer, and 16.5 % had 
received a blood transfusion for AUB-related anemia. A minority of in-
dividuals in the cohort had familial endometrial cancer risk, with 4 % of 
all patients and 5 % with cancer having Lynch syndrome and12.5 % 
having na family history of endometrial cancer. 

The vast majority of patients were established in the health care 
system prior to malignancy diagnosis. Many had regular follow-up for 
chronic conditions but no identification or evaluation of AUB by their 
providers for years, despite having contemporaneous AUB as reported in 

Table 2 
Time from First AUB Presentation to Endometrial Sampling.   

<2 months 2-6mos >6mos Time to sample Complete or < 2mos  

N (percent)  N (percent)  N (percent) pOR (95 % CI, p-value) N (percent) OR (95 % CI, p-value) 

Total 66 (44.9) 31 (21.1) 50 (34) n/a 86 (56.6) n/a 
Demographic Factors       
Age at Dx      1 
<45 34 (36.2) 17 (18.1) 43 (45.7) Ref 54 (55.7) Ref 
45 or older 28 (51.9) 16 (29.6) 10 (18.5) 0.4 (0.2–0.8, 0.01) 33 (60) 0.98 (0.46–2.1, 0.95) 
Race       
White* 29 (48.3) 7 (11.7) 24 (40) Ref 36 (59) Ref 
Asian/Pacific Islander 18 (43.9) 11 (26.8) 12 (29.3) 0.9 (0.38–2.1), 0.8 26 (63.4) 1.1.22 (0.49–3.01, 0.67) 
Other 18 (43.9) 11 (26.8) 12 (29.3) 0.45 (0.27–1.55), 0.32 21 (47.7) 0 0.82 (0.32–2.1, 0.67) 
Ethnicity       
Hispanic/Latino 21 (42) 9 (18) 20 (40) 2.08 (0.81–5.39), 0.13 27 (51.9) 00.7 (0.26–1.92, 0.26) 
Not Hispanic/Latino* 45 (46.4) 22 (22.7) 30 (30.9) Ref 58 (58.6) Ref 
Primary Language       
English* 54 (41.9) 29 (22.5) 46 (35.7) Ref 70 (53) Ref 
Spanish 9 (69.2) 1 (7.7) 3 (23.1) 0.31 (0.07–1.37), 0.12 10 (76.9) 4.52 (0.92–22.1, 0.06) 
Other 3 (50) 2 (33.3) 1 (16.7) 0.95 (0.18–5.07), 0.96 6 (85.7) 4.49 (0.45–44.3, 0.2) 
County of Residence       
San Francisco* 9 (45) 5 (25) 6 (30) Ref 14 (63.6) Ref 
Bay Area, not SF 26 (44.1) 15 (25.4) 18 (30.5) 1.29 (0.47–3.53), 0.62 33 (55) 0.95 (0.31–2.84, 0.92) 
Outside of Bay Area 31 (44.9) 12 (17.2) 26 (37.7) 1.44 (0.51–4.1), 0.49 39 (55.7) 0.94 (0.3–2.96, 0.3) 
Insurance type       
Private Insurance* 23 (44.2) 10 (19.2) 19 (36.5) Ref 32 (60.4) Ref 
Medicaid or Medicare 40 (44) 21 (23.1) 30 (33) 0.74 (0.33–1.63), 0.48 50 (53.2) 0.6 (0.26–1.39, 0.24) 
Self-Pay 3 (60) 1 (20) 1 (20) 0.52 (0.07–3.68), 0.51 4 (80) 1.32 (0.12–14.98, 0.82) 
Marital status       
Partnered* 36 (44.4) 18 (22.2) 27 (33.3) Ref 47 (56.6) Ref 
Single 23 (46) 10 (20) 17 (34) 0.83 (0.41–1.7), 0.63 28 (53.9) 1.21 (056–2.63, 0.63). 
Previous partnered 5 (41.7) 2 (16.7) 5 (41.7) 1.42 (0.42–4.72), 0.51 7 (58.3) 1.33 (0.34–5.38, 0.68) 0.8 (0.21–3), 0.74 
Clinical Factors       
Obstetric History       
Nulliparous 32 (37.2) 18 (20.9) 36 (41.9) Ref 44 (48.9) Ref 
Parous 34 (54.8) 14 (22.6) 14 (22.6) 0.48 (0.25–0.94, 0.03) 42 (67.7) 1.63 (0.75–3.5, 0.21) 
Years of AUB prior to diagnosis       
<1y 31 (68.9) 9 (20) 5 (11.1) Ref 35 (77.8) Ref 
1-2y 14 (53.9) 2 (7.7) 10 (38.5) 2.33 (0.82–6.58, 0.11) 16 (61.5) 0.64 (0.2–2.1, 0.45) 
>=3y 20 (27) 19 (25.7) 35 (47.3) 5.3 (2.39–11.75, <0.01) 34 (45.3) 0.29 (0.11–0.74, 0.01) 
Anovulatory bleeding 53 (42.7) 29 (23.4) 42 (33.9) 1.05 (0.37–3.01, 0.93) 72 (57.1) 1.97 (0.61–6.4, 0.26) 
Transfusion 12 (48) 4 (16) 9 (36) 0.75 (0.3–1.88, 0.54) 16 (64) 1.73 (0.63–4.75, 0.29) 
Body Mass Index       
Non-obese 25 (58.1) 9 (20.9) 9 (20.9) Ref 33 (75) Ref 
Class I Obesity 10 (47.6) 4 (19.1) 7 (33.3) 1.08 (0.-3.06, 0.89) 12 (57.1) 0.42 (0.12–1.45, 0.17) 
Class II Obesity 9 (42.9) 7 (33.3) 5 (23.8) 1 (0.34–2.97, 0.99) 13 (61.9) 0.39 (0.11–1.42, 0.16) 
Class III Obesity 21 (34.4) 12 (19.7) 28 (45.9) 2.2 (1.03–5.3), 0.048 26 (40.6) 0.2 (0.08–0.55, <0.01) 
Family Hx Endometrial Cancer 7 (36.8) 6 (31.6) 6 (31.6) 0.95 (0.35–2.6, 0.92)  1.12 (0.36–3.46, 0.84) 
Health Systems Factors       
Pre-Cancer Health Care       
Emergency Department 21 (42.9) 8 (16.3) 20 (40.8) 1.59 (0.77–3.28), 0.21 27 (52.9) 0.69 (0.32–1.48), 0.34 
Primary Care Provider 40 (39.6) 25 (24.8) 36 (35.6) 1.15 (0.54–2.43), 0.72 56 (53.9) 0.99 (0.44–2.22), 0.99 
Subspecialty Care 39 (40.2) 25 (25.8) 33 (34) 1.03 (0.5–2.11), 0.94 57 (57.6) 1.23 (0.57–2.62), 0.6 
Gynecology within 3y 23 (38.3) 13 (21.7) 24 (40) 1.79 (0.87–3.68), 0.11 40 (63.5) 1.45 (0.67–3.16), 0.35 
Location of First Presentation for AUB       
Gyn 33 (52.4) 12 (19.1) 18 (28.6) Ref 45 (69.2) Ref 
PCP 12 (27.9) 12 (27.9) 19 (44.2) 2.83 (1.25–6.38), 0.01 17 (38.6) 0.28 (0.11–0.67, <0.01) 
ED 19 (61.3) 6 (19.4) 6 (19.4) 0.7 (0.26–1.88), 0.49 20 (64.5) 0.88 (0.31–2.5, 0.81) 
Other/missing 2 (18.2) 2 (18.2) 7 (63.6) 5.39 (1.42–20.5), 0.01 4 (33.3) 0.23 0.06–0.91, 0.04) 

Notes: n/a, not applicable; Dx, diagnosis; Hx, history; PCP, primary care provider; ED, emergency department; pOR, proportional odds ratio. The collapsed “Other” 
race category includes groups with < 10 patients per category (Black or African American, n = 4; Native American or Alaskan Native, n = 6) and more than one race 
without specification or and self-identification as “other” race (n = 34). Body mass index < 30 is non-obese, class I 30–34.9, class II 35–39.9, class III 40 and greater. 
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their Gynecology and Gynecologic Oncology H&Ps. More than ninety 
percent (90.9 %) of individuals had at least one medical visit at any 
health care location before the appointment at which endometrial 
sampling diagnosed endometrial malignancy. The most common visits 
prior to malignancy diagnosis were to a primary care provider (PCP, 68 
% of patients), followed by a non-gynecologic subspecialist (65.4 %), 
gynecologist (41.5 %), and the emergency department (ED, 33.3 %). 
Unsurprisingly, patients more often saw gynecologists for their first 
AUB-focused visit (42.5 % of patients) than other providers, including 
PCPs (28.8 %) and ED providers (20.3 %). 

Even with health care access, few patients had timely and complete 
workup for AUB (Tables 1 and 2). Fewer than half (43.6 %) of in-
dividuals in this clinically high-risk cohort had either prompt endome-
trial sampling or ACOG–recommended AUB noninvasive management. 
Overall, only 41.9 % had endometrial sampling within 2 months of 
presentation with AUB, while more than a third of individuals (35.8 %) 
did not have endometrial sampling for more than 6 months after pre-
sentation with AUB; 22.3 % underwent sampling between 2 and 6 
months. Of individuals who did not have endometrial sampling as the 
first step in AUB evaluation, only 12.5 % of patients had complete 
noninvasive evaluation and management with a pelvic exam, ultra-
sound, and progestin therapy within 2 months of presentation with AUB, 
and only 20.4 % of patients received complete noninvasive assessment 
within 3 years prior to malignancy diagnosis. This is despite AUB being 
identified months to years before malignancy diagnosis in many pa-
tients, as evidenced by underwent partial AUB evaluations: most pa-
tients had a pelvic ultrasound for AUB prior to malignancy diagnosis, but 
fewer than half had a pelvic exam prior to the visit of endometrial 
sampling or received progestin therapy. Unsurprisingly, patients with 
earlier endometrial sampling tended not to have complete noninvasive 
assessment – only 18 % of patients with sampling within 2 months of 
presentation had complete noninvasive assessment, versus 22.6 % and 
34 % in those who underwent sampling within 2–6 or 6 months after of 
AUB presentation, respectively. 

Of demographic factors, age 45 or older decreased the odds of 
complete noninvasive workup (OR 0.11, 95 % CI 0.03–0.34) but also 
reduced the odds of longer time to sampling (pOR 0.4, 95 % CI 0.2–0.8). 
There were no other significant differences in noninvasive workup by 
demographic factors (Tables 1 and 2). 

Among clinical factors, duration of AUB for 3 or more years corre-
lated to increased odds of complete noninvasive workup (OR 4.3, 95 % 
CI 1.53–12.03), as well as longer time from AUB presentation to endo-
metrial sampling (pOR 5.3, (95 % CI 2.39–11.75). Notably, having class 
III obesity decreased odds of complete noninvasive workup (OR 0.37, 
95 % CI 0.14–0.97), but also conferred increased time from presentation 
with AUB to sampling (pOR of time to sampling category 2.29, 95 % CI 
1.03–5.26). In contrast, parity correlated to shorter time to sample (pOR 
0.48, 95 % CI 0.25–0.94) Blood transfusion for severe AUB-related 
anemia, anovulatory bleeding pattern and family history of endome-
trial cancer did not improve likelihood of complete noninvasive care or 
early endometrial sampling after presentation with AUB. 

. Health care access also impacted likelihood of both complete 
noninvasive workup and time from AUB identification to endometrial 
sampling. Having seen a gynecologist for any reason in the years prior to 
malignancy diagnosis significantly increased odds of having a pelvic 
exam, ultrasound, and progestin therapy (OR 10.9, 95 % CI 3.92–30.4), 
in contrast to other provider types. Similarly, presenting to a gynecol-
ogist for initial AUB evaluation correlated to timelier endometrial 
sampling: patients presenting to PCPs or other provider types, though 
not the ED, had higher odds of longer time to sampling (pOR 2.83, 95 % 
CI 1.25–6.38 and 5.39, 1.42–20.5, respectively). Having had contact 
with the health care system for visits not specific to AUB during the years 
prior to malignancy diagnosis did not improve time to endometrial 
sampling compared to patients without health care visits prior to the 
time of diagnosis. 

Largely the same factors impacted the composite outcome of 

complete noninvasive management of AUB or sampling within 2 months 
of AUB presentation as they did complete noninvasive assessment and 
time to sampling individually (Table 2). Specifically, AUB duration of 3 
or more years, class III obesity, and presentation to primary care or 
other/unidentified provider decreased odds of both complete workup 
and timely sampling. 

Complete AUB workup by exam, ultrasound, and progestins, but not 
time to sampling, significantly corresponded to oncologic outcomes 
(Table 3). Having had complete noninvasive workup and management 
with pelvic exam, ultrasound, and progestin therapy correlated to lower 
disease grade and stage. With this combination of care, proportional 
odds of grade 1endometrial cancer versus hyperplasia with atypia/EIN, 
and of grade II or higher versus grade 1 endometrial cancer were 0.33 
(95 % CI 0.14–0.76). Similarly, proportional odds of stage I cancer 
compared to hyperplasia or conservatively-managed cancer were 0.38 
(95 % CI 0.17–0.85). Neither time to sampling alone or the composite 
outcome of time to sampling or adequate workup significantly impacted 
oncologic outcomes. Fig. 1 shows proportional odds of oncologic grade 
and stage by AUB care completeness. 

4. Discussion 

Much of this cohort faced insufficient identification and manage-
ment of AUB prior to endometrial malignancy diagnosis, despite being 
high risk due to obesity, longstanding anovulatory AUB, and nulliparity, 
and despite contact with the health care system, with most individuals 
having had care concurrent with, but not addressing, their AUB. 

The discrepancy between receipt of pelvic ultrasound and progestin 
therapy for AUB especially demonstrates deficient care. While most 
patients underwent ultrasound for AUB, demonstrating recognition of 
AUB as an issue by a provider, few were prescribed progestins to treat 
AUB and prevent endometrial malignancy. Furthermore, while ultra-
sound is important in determination of AUB type, it has poorer predic-
tive value in some groups, including Black women and women with 
fibroids (Romano & Doll, 2020), and is not sufficient to rule in or out 
endometrial malignancy in premenopausal patients (Kim et al., 2016). 
Regardless of ultrasound, endometrial sampling needs to be expedited in 
high-risk individuals with AUB. Unfortunately, many of our cohort did 
not have endometrial biopsy until years after an ultrasound was done for 
AUB. Another key finding is that individuals most at risk of AUB-O and 
resulting endometrial malignancy, those with class III obesity, (Wise 
et al., 2016) were more likely to have incomplete noninvasive prema-
lignant workup and longer time from AUB presentation to first endo-
metrial sampling. Additionally, that only half of patients with AUB 
severe enough to require blood transfusion received progestin therapy 
highlights inadequate AUB management. 

Not surprisingly, we found different practice patterns across spe-
cialties. As expected, patients who had seen gynecologists in the years 
prior to malignancy diagnosis were more likely to receive an adequate 
workup and to proceed sooner to endometrial sampling compared to 
patients who did not see a gynecologist until the visit at which endo-
metrial sampling revealed malignancy. This may reflect under- 
identification of AUB by non-gynecologic clinicians as well as diffi-
culty with patients accessing gynecologic services for further care. 
Indeed, neither the American College of Emergency Physicians (ACEP) 
nor the American Academy of Family Physicians (AAFP), which repre-
sent two of the specialties most likely to encounter patients with gyne-
cologic complaints such as AUB, have current clinical practice 
recommendations or other society guidelines for AUB management. 
However, the majority of patients seen by gynecologists also received 
insufficient AUB care and faced endometrial sampling delays. 

Overall, our results parallel previous findings of barriers to care for, 
and suboptimal management of, AUB, particularly with regards to 
under-recognition and undermanagement of AUB by providers (Henry 
et al., 2020; Cordasco et al., 2019; Matteson et al., 2011). The discrep-
ancy between health care received and absent or incomplete AUB care in 
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the same timeframe may also reflect patient-related delays, which are 
explored by Andersen, et al, in their model of “total patient delay:” 
insufficient patient knowledge of symptoms (appraisal delay), fear of 
disease and under-empowerment by patients to bring this up to their 
health care providers (behavioral delays), and barriers to timely care 
after presentation (scheduling delay) all contribute to delayed cancer 
diagnosis (Whetstone et al., 2022). 

The geographic diversity of included patients adds to prior data on 
under-recognition of AUB, as patients’ pre-diagnosis healthcare 
occurred at countless facilities across a large geographic area, demon-
strating widespread insufficiency in AUB care. Our finding that 

incomplete noninvasive workup portends poorer oncologic outcome is 
also consistent with previous data finding that delayed diagnosis of 
endometrial malignancy portends worse prognosis (Gitsch et al., 1995; 
Dolly et al., 2016). Additionally, the correlation of obesity with poorer 
AUB care receipt adds to a growing body of literature on the subject and 
calls to action to improve care for this population (McAlpine et al., 
2016). Class III obesity confers 9.8 times the odds of endometrial cancer 
as normal BMI, and BMI is more predictive of abnormal endometrial 
sampling than age (Wise et al., 2016). Beavis et al described a group of 
premenopausal women with AUB in the setting of overweight and 
obesity, of which only two thirds had discussed abnormal menses with a 

Table 3 
Correlation of Complete Noninvasive Premalignant AUB Care and Final Disease Grade and Stage.   

Highest Disease Grade Highest Disease Stage  

Hyperplasia with 
atypia 
N (percent) 

Grade 1 
N 
(percent) 

Grade 2 or 
higher 
N (percent)  

Proportional 
Odds Ratio 
pOR 
(95 % CI, p- 
value) 

Not staged (hyperplasia with 
atypia or cancer treated 
medically) 

Stage I 
N 
(percent) 

Stage II or 
greater 
N (percent) 

Proportional 
Odds Ratio 
pOR 
(95 % CI, p- 
value) 

Total 30 (19.7) 84 (55.3) 38 (25) n/a 41 (27) 81 (53.3) 30 (19.7) n/a 
Premalignant 

Care         
Complete 10 (33.3) 16 (19.1) 5 (13.2) 0.36 (0.16–0.83, 

0.02) 
13 (31.7) 13 (16.1) 5 (16.7) 0.44 (0.2–0.9, 

0.049) 
Incomplete 16 (53.3) 61 (72.6) 33 (86.4) Ref 23 (56.1) 62 (76.5) 25 (83.3) Ref 
Missing 4 (13.3) 7 (8.2) 0 0.29 (0.08–1.07, 

0.06) 
5 (12.2) 6 (7.4) 0 0.35 (0.1–1.29, 

0.12) 
Time to Sample         
<2mos 9 (31) 39 (47) 18 (50) Ref 13 (32.5) 37 (46.8) 16 (55.2) Ref 
2-6mos 6 (20.7) 19 (22.9) 7 (19.4) 0.82 (0.36–1.87, 

0.64) 
9 (22.5) 19 (24.1) 4 (13.8) 0.61 (0.27–1.37, 

0.23) 
>6mos 14 (48.3) 25 (30.1) 11 (30.6) 0.71 (0.34–1.5, 

0.37) 
18 (45) 23 (29.1) 9 (31) 0.59 (0.28–1.23, 

0.16) 
Complete or < 

2mos 
16 (18.6) 50 (58.1) 20 (23.3) 0.82 (0.44–1.53, 

0.54) 
22 (25.6) 44 (54.2) 20 (23.3) 0.93 (0.5–1.71, 

0.81) 

Notes: n/a, not applicable. Reference categories are not complete (compared to complete noninvasive workup and management or missing) and not complete or first 
sampling < 2 months (compared to composite predictor of complete workup or sampling < 2 months). Interpreting proportional odds ratios: For complete noninvasive 
workup, the odds of having grade 2 or higher disease versus the grade 1 or hyperplasia with atypia is 0.36 times the odds with incomplete workup, and 0.82 times the 
odds with complete workup or sampling < 2 months versus not having complete workup or sampling < 2 months. Likewise, the odds of having grade 1or grade 2 or 
higher disease versus hyperplasia with complete noninvasive workup is 0.36 times the odds with incomplete workup, and 0.82 times the odds with complete workup or 
sampling < 2 months versus incomplete or sampling < 2 months. 

Fig. 1. Proportional Odds Ratios (pOR) of Malignancy Grade and Stage by Completeness and Timing of Noninvasive AUB Care Prior to Malignancy 
Diagnosis. Notes: Reference categories are incomplete workup (vs complete or missing) and not complete and/or first sampling ≥ 2 mos (vs complete workup and/ 
or sampling < 2 mos). Interpreting pOR: With complete noninvasive workup, odds of grade 2 or higher disease vs grade 1 or hyperplasia is 0.36 times the odds with 
incomplete workup, and odds of grade 1 or grade 2disease vs hyperplasia is 0.36 times the odds of incomplete workup. 
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gynecologist and one third received endometrial sampling (Beavis et al., 
2020). Poorer care among obese subjects may reflect discrimination by 
health care providers, as individuals with obesity may self-delay care, 
including cancer evaluation, due to perceived negative attitudes and 
treatment (Amy et al., 2006). 

Unlike others, we did not find statistically significant demographic 
differences between patients with adequate versus inadequate AUB 
management. This may likely be due to different demographic compo-
sition of our cohort compared to others studied, particularly with regard 
to race and ethnicity. Consistent with our regional demography, a larger 
proportion of our patients identified as Asian or Pacific Islander (27 %) 
and a smaller proportion (2.7 %) as Black or African American, 
compared to 15.4 % and 5.7 % of California residents and 6 % and 12.4 
% of Americans overall (P8: RACE, 2023). Recent studies have similar 
uterine cancer death rates between Asian/Pacific Islander and white 
women; non-Hispanic Black women face more gynecologic health dis-
parities, including disproportionately high uterine cancer deaths 
(Whetstone et al., 2022). We also did not find statistically significant 
differences in the impact of timing of diagnosis with endometrial sam-
pling on oncologic outcomes, possibly due to our small sample size. 

A major strength of this study is the inclusion of both pre-malignant 
and oncologic courses, and the detailed review of these courses, facili-
tating granular comparison of long-term consequences of varied AUB 
management. Efforts to limit bias include use of objective criteria for 
case selection through pathology diagnosis, and reduction of informa-
tion bias through exhaustive medical record review by multiple authors. 
On the other hand, sample size is a main limitation of our study, 
particularly with regards to statistical power. For instance, while longer 
time from AUB presentation to sampling inversely correlated to cancer 
grade and stage, this did not reach statistical significance. 

Overall, our findings imply that nonadherence to evidence-based 
evaluation and management of premenopausal AUB is widespread and 
contributes to avoidable cases and delayed diagnosis of endometrial 
malignancy. Our findings reveal specific missed opportunities for 
endometrial cancer prevention, particularly in the low rates of progestin 
therapy and timely endometrial sampling by clinicians who ordered 
pelvic ultrasound for identified AUB. Moreover, our study adds to calls 
for integrating menstrual health into preventative care (Matteson & 
Zaluski, 2019), as better identification of abnormal menses should 
improve AUB management and decrease endometrial cancer. Our study 
should propel evaluations of practice patterns in workup and manage-
ment of AUB on a larger scale. Of particular research interest would be 
further investigation into provider knowledge and practices regarding 
AUB in order to identify targets of education and care improvement. 
Increased research, recognition and guideline-based care of AUB, 
particularly in high-risk individuals, is crucial to reduce the burden of 
endometrial malignancy. 
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