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THE IMPACT OF FiBROIDS AND HiISTOLOGIC
SUBTYPE ON THE PERFORMANCE OF

US CuiNicaL GUIDELINES FOR THE DIAGNOSIS OF

ENDOMETRIAL CANCER AMONG BiAck WOMEN

Objective: To assess the predicted
performance of the American College

of Obstetrics and Gynecology (ACOG)’s
recommended endometrial thickness (ET)
of >24mm via transvaginal ultrasound (TVUS)
for a simulated cohort of US Black women
with postmenopausal bleeding (PMB).

Methods: We used endometrial cancer
parameters from ET studies upon which
guidelines are based, as well as documented
population characteristics of US Black wom-
en, to simulate a cohort of US Black women
with PMB. Annual endometrial cancer (EC)
prevalence overall and by histology type
(I'and 1), history and current diagnosis of
uterine fibroids, and visibility of endometria
were estimated. Sensitivity analyses were
performed to assess performance changes
with quality of baseline parameters and
impact of fibroids on ET visibility.

Main Outcome Measures: Performance
characteristics of 3+, 44, and 5+mm ET
thresholds were assessed including sensitiv-
ity, specificity, positive predictive value
(PPV), negative predictive value (NPV),
Receiver Operator Characteristic (ROC)
curves, and the area under the curve (AUC).

Results: In the main model with the 4+mm
recommended threshold, TVUS ET showed
a sensitivity of 47.5% (95% Cl: 46.0-49.0%);
specificity of 64.9% (95% Cl: 64.4-65.3%);
PPV of 13.1% (95% Cl: 12.5-13.6%); NPV
of 91.7% (95% Cl: 91.4-92.1%), and AUC
of .57 (95% Cl: .56-.57).

Conclusions: Among a simulated cohort
of US Black women, the recommended
4+mm ET threshold to trigger diagnostic
biopsy for EC diagnosis performed poorly,
with more than 50% of cases missed and
an 8-fold higher frequency of false nega-

INTRODUCTION

Endometrial cancer (EC) is the
4" most common cancer in the
United States with an estimated
61,880 newly diagnosed cases and
12,160 cancer deaths in 2019.! After
adjustment for the underlying high
prevalence of hysterectomy among
US women, the incidence rate of
EC increases by 60%? and is higher
among Black women aged >50 years
(99.2/100,000) than among White
women (88.4/100,000).> The racial
disparity in mortality is marked,
with a more than 90% higher rate
of mortality among Black women
compared to White women.** There
are several components to this dis-
parity, including both higher like-
lihood of advanced stage at diag-
nosis among Black women and a
larger proportion of high-risk EC
(non-endometrioid histology, or
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“Type II”) among Black women
compared with White women.>®

Among women with endometrial
cancer diagnoses, around 90% ex-
perienced postmenopausal bleeding
(PMB) before their diagnosis, mak-
ing this a good indicator for further
diagnostic testing.”'! Currently, the
American College of Obstetrics and
Gynecology (ACOG) recommends
one of three strategies in the event a
woman presents with PMB — an en-
dometrial biopsy, a uterine dilation
and curettage (D&C), or the use of
transvaginal ultrasound (TVUS) to
measure endometrial thickness (ET)
in order to determine if either biopsy
or D&C are necessary. Emphasis in
the guidelines, clinical care, and prior
studies is made for the use of TVUS
to avoid unnecessary invasive pro-
cedures among women with PMB,
with reported 99-100% negative pre-
dictive value of this strategy.”'* Only

tive results than reported for the general
population. Ethn Dis. 2021;30(4):543-552;
doi:10.18865/ed.30.4.543
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if the ET meets a specific threshold,
recommended as >4mm by ACOG,
would these women be further tested
by endometrial biopsy for diagnostic
confirmation of endometrial cancer.’”
If not, no such biopsy is performed.

Although these guidelines and
ET threshold are based on several
large population-based studies from
Scandinavia,'*'"* Ttaly,"” and Hong
Kong,' these data may be subop-
timal sources from which to base
guidelines for Black women for two

.. we sought to investigate
the current performance
of ACOG recommended
transvaginal ultrasound

(TVUS) measures of
endometrial thickness

(ET) thresholds for biopsy

among a simulated cohort

of symptomatic women.

reasons. Women with fibroids are
underrepresented via exclusions,'®

underrepresentation,'>"

or go-
ing unreported.'* The rationale to
exclude women with uterine leio-
myoma (fibroids) is that the pres-
ence of these lesions can distort the
ability to measure ET, yet fibroids
are up to 80% prevalent among
Black women.!” In addition, the ET

threshold has differential perfor-
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mance by EC histology type, with
less accuracy for Type II cancers.'®%
In the United States, among Black
women with EC, approximately
30% are diagnosed with non-en-
dometroid Type II EC, a frequency
3-fold higher than all other groups
of women.*® These TVUS data upon
which guidelines are established may
not accurately represent the perfor-
mance of TVUS screening for PMB
among a cohort of US Black women.

In light of the consistent pattern
of Black women diagnosed at ad-
vanced stage EC, despite insurance
and health care access,® we sought to
investigate the current performance
of ACOG recommended TVUS ET
thresholds for biopsy among a simu-
lated cohort of symptomatic women.

METHODS

The goal of this analysis was to as-
sess the hypothetical performance of
different ET thresholds in detecting
EC among US postmenopausal Black
women aged >45 years. First, we cre-
ated a dataset representative of Black
women aged >45 years with PMB in
the United States. Case counts were
identified from the Surveillance, Ep-
idemiology, and End Results (SEER)
national cancer registry SEER-
18) dataset from 2012-2016 using
SEER*Stat and were averaged to es-
timate the mean number of EC cases
in any given year with the assump-
tion that case counts were relatively
stable during this time period.”!

An average incidence rate was
calculated from this data using the
SEER base population averaged over
those same years.”’ This mean inci-
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dence rate was then multiplied by
the average US Black female popula-
tion aged 245 years (using the same
5-year range of 2012-2016)** to es-
timate the number of incident cases
in the United States in a year. Based
on reported literature, we used the
estimation that 10% of women with
PMB have EC and used this ratio to
calculate the total number of symp-
tomatic Black women in a given
year.”'%* Women were grouped into
5-year age groups. This process was
conducted for overall EC counts
and by histology type. Histology
type was classified using traditional
Type I and II EC given that these
are the categories also used to report
variation in ET by histology in the
literature. Type I included endo-
metrioid type and Type II included
serous, carcinosarcoma, clear cell,
and mixed types using International
Classification of Diseases for Oncol-
ogy, 3 Edition (ICD-O-3) codes.
(Table 1)*

We used data from four previous
studies upon which the guidelines
were developed as well as an addi-
tional article from our comprehen-
sive literature search to determine
the value parameters for ET mea-
surements. These studies included
women who were recruited in Scan-
dinavia,'*'* Italy,"” Hong Kong,'* and
Jamaica.?® Using results from TVUS,
ET was grouped into categories of
<3, 3,4, 5, and >5mm for each study
based on histology type (I or II). We
added the fifth study as it specifically
focused on Black (Jamaican) women
who were not represented by the four
primary studies. Average proportions
were calculated for each ET category
from the five reference studies and
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Table 1. List of ICD-O-3 codes included to calculate EC case counts®?%

EC Type ICD-O-3 Code
Type |

Endometroid 8260, 8262, 8384, 8140, 8210, 8380, 8381, 8382, 8383, 8440, 8480, 8481, 8482, 8560, 8570, 8050
Type I

Serous 8450, 8441, 8460, 8461

Carcinosarcoma 8950, 8951, 8980, 8981

Clear cell 8313, 8310

EC, endometrial cancer.

we calculated the proportional dis-
tribution of women with EC fall-
ing into each of these categories for
our simulated cohort. This process
was repeated for the proportion of

women not assigned to have EC.

The estimated proportion of
women with a history of fibroids
and those who would have a new
diagnosis of fibroids was calculated

from the National Institute of En-
vironmental Health Sciences uter-
ine fibroid study to determine the
overall fibroid prevalence for this
simulated population.'” As popu-

Table 2. Parameters for cohort simulation of US Black women with postmenopausal bleeding

Parameter Value/Range Reference(s)
Average annual population of Black women in US (2012-2016) 8,213,830 23
Average annual # women with EC overall (2012-2016), main model 4,462 21
Type 2,848
Type I 1,614
% women with EC with PMB 90 7-10, 24
ET distribution for EC Type | (average %) — main model 7,13-16, 20
<3mm 0.6
3mm 5.4
4mm 5.8
5mm 5.63
>5mm 82.63
ET distribution for EC Type Il (average %) 18,19
<3mm 9.2
3mm 9.2
4mm 9.2
5mm 19.8
5+mm 52.6
ET distribution for women without EC (average %) — main model 7, 13-16, 20
<3mm 15.5
3mm 18.5
4mm 17.4
5mm 10.5
>5mm 38.1
% Postmenopausal women with history of fibroids 74 17
Relative risk of EC given history of fibroids 1.42 26
Relative risk of Type Il vs Type | EC given history of fibroids 3.00 26
% women with current fibroids with fibroid history 87% 17
% women with current fibroids without fibroid history 60% 17
% of endometria visible without fibroids present 63.7 27
% of endometria visible with fibroids present 50.6 27

PMB, postmenopausal bleeding; ET, endometrial thickness; EC, endometrial cancer
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Table 3. Parameters for cohort simulation of US Black women with postmenopausal bleeding - Sensitivity Analysis

Parameter Value/Range Reference(s)
ET Distribution for EC Type | (Average %) 7, 13-16, 20
<3mm 7
3mm .5
4mm 1.0
5mm 2.4
>5mm 95.4
ET Distribution for EC Type Il (Average %) 18,19
<3mm 9.2
3mm 9.2
4mm 9.2
5mm 19.8
5+mm 52.6
ET Distribution for Women without EC (Average %) 7,13-16
<3mm 16.8
3mm 19.0
4mm 17.7
5mm 8.5
>5mm 38.1

ET, endometrial thickness; EC, endometrial cancer.

lation data indicated that a history
of fibroids increases the risk of EC
overall by 42% and the risk of Type
IT EC three-fold over Type 1,* we
incorporated these associations into
assignment of EC in the simulated
population to account for this cor-
relation between fibroids and EC.

Visibility of ET on TVUS was as-
signed as a binary yes/no based on
the estimated proportion of visible
endometrium of women with and
without fibroids (50.6% vs 63.7%,
respectively).”® Lists of parameters
to generate the simulated
shown (Tables 2, 3).
We completed two

used
dataset are
sensitiv-
ity analyses: first, given the over-
all lower quality of data (based on
sample size) from the lone study
that included Black women, we re-
peated the modeling using only the
larger population-level estimates.
Additionally, given the strong influ-
ence in the models of ET visibility
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in postmenopausal women with fi-
broids and the fact that this thresh-
old is based on a published abstract
but not full report, we varied this
parameter of ET visibility with fi-
broids from the reported 50%% to
more generous estimates of 70%
and 80%, and without fibroids
from 63.7% to 83.1% and 93.1%
(maintaining the relative differ-
ence in those with and without fi-
broids found by Rotenberg, et al).?

Statistics

Sensitivity, specificity, positive
predictive value (PPV), negative
predictive value (NPV), receiver
(ROC)

curves, and area under the curve

operating  characteristic
(AUC) were calculated using Stata
15.1% to assess the theoretical per-
formance of ET measurement cut
points of 23 (“3+7), 24 (“4+7),
and >5 (“5+”) mm in identifying
EC overall among Black women.
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RESsuULTS

Values used to parameterize the
simulated cohort of US postmeno-
pausal Black women with vaginal
bleeding are described in Table 2.
The estimated case count of endo-
metrial cancer in any given year was
4,462 with a corresponding estimat-
ed prevalence of PMB among Black
women in any given year of 44,611.
Of these EC cases, 2,848 were EC
Type I and 1,614 were Type II. A
larger proportion of women with
Type II EC had thinner endometria
than those with Type I (Table 2).
A total of 33,012 women were as-
signed a history of uterine fibroids;
2,086 were EC Type I and 1,491
were Type II. Of those women with
a history of fibroids, 3,112 women
with EC (1,815 Type I and 1,297
Type II) and 25,608 women without
EC were assigned to currently have
fibroids. ET visibility among women
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Figure 1. ROC curve for performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of
US Black women with postmenopausal bleeding - Main Model

with fibroids was distributed as fol-
lows: 1,841 with EC (1,148 Type [,
694 Type II) and 16,210 without EC
had visible endometria. ET visibility
among women without fibroids was
distributed as follows: 522 with EC
(367 Type I, 155 Type II) and 5,168
without EC had visible endometria.

In the main model, among all
women with all cancer types, with

and without the presence of fibroids,
and with and without visible endo-
metria, the recommended TVUS
ET threshold of 4+mm resulted in a
sensitivity of 47.5% (95%CI: 46.0-
49.0%); specificity of 64.9% (95%
CI: 64.4-65.3%); PPV of 13.1%
(95% CI: 12.5-13.6%); NPV of
91.7% (95% CI: 91.4-92.1%);
and AUC of .57 (Table 4). The

ROC curve is displayed in Figure
1. A threshold of 3+mm resulted
in slightly increased sensitivity and
a decrease in specificity, PPV, and
NPV. The 5+mm threshold increased
specificity, PPV, and NPV at the cost
of decreased sensitivity (Table 4).

In the sensitivity analysis for
which we excluded parameters from
the study of Black Jamaican women,

Table 4. Performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of US Black women
with postmenopausal bleeding — main model

Threshold Sensitivity (95% Cl)  Specificity (95% CI) PPV (95% CI) NPV (95% CI) AUC (95% CI)
Main Model
34+ mm 51.1% (49.6-52.6%) 55.0% (54.5-55.5%) 11.2% (10.8-11.6%) 91.0% (90.6-91.4%) .57 (.56-.57)
44+ mm 47.5% (46.0-49.0%) 64.9% (64.4-65.3%) 13.1% (12.5-13.6%) 91.7% (91.4-92.1%)
54+ mm 43.7% (42.3-45.2%) 74.1% (73.7-74.5%) 15.8% (15.2-16.5%) 92.2% (91.9-92.5%)

TVUS, transvaginal ultrasound; ET, endometrial thickness; PPV, positive predictive value; NPV, negative predictive value; AUC, area under the curve; Cl, confidence

interval
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Table 5. Performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of US Black women
with postmenopausal bleeding - sensitivity analyses

Threshold Sensitivity (95% CI)

Specificity (95% CI)

PPV (95% CI)

Excluding parameters from Jamaican women study

3+ mm 51.1% (49.6-52.6%)
44+ mm 49.1% (47.6-50.6%)
5+ mm 46.9% (45.5-48.4%)

55.7% (55.2-56.2%)
65.8% (65.4-66.3%)
75.2% (74.8-75.7%)

11.4% (10.9-11.8%)
13.8% (13.2-14.3%)
17.4% (16.7-18.1%)

Using 70.6% and 83.1% visibility with and without fibroids

3+ mm 70.3% (68.9-71.6%)
44+ mm 65.4% (64.0-66.8%)
54+ mm 60.3% (58.8-61.7%)

38.2% (37.7-38.7%)
51.7% (51.2-52.2%)
64.5% (64.0-64.9%)

11.2% (10.9-11.6%)
13.1% (12.6-13.5%)
15.9% (15.3-16.4%)

Using 80.6% and 93.1% visibility with and without fibroids

3+ mm 79.7% (78.5-80.9%)
4+ mm 74.1% (72.8-75.4%)
5+ mm 68.2% (66.9-69.6%)

29.8% (29.3-30.2%)
45.1% (44.6-45.6%)
59.6% (59.1-60.1%)

11.2% (10.9-11.6%)
13.0% (12.6-13.5%)
15.8% (15.3-16.3%)

NPV (95% CI) AUC (95% CI)
91.1% (90.7-91.5%) .58 (.57-.58)
92.1% (91.8-92.4%) -
92.7% (92.4-93.0%) -
92.0% (91.6-92.4%) 61 (.61-.62)
93.1% (92.7-93.4%) -
93.6% (93.3-93.9%) -
93.0% (92.5-93.4%) .64 (.63-.64)

94.0% (93.7-94.3%) -
94.4% (94.1-94.7%) -

TVUS, transvaginal ultrasound; ET, endometrial thickness; PPV, positive predictive value; NPV, negative predictive value; AUC, area under the curve; Cl, confidence

interval

the recommended 4+mm threshold
performed slightly better across all
four performance characteristics,
with the most increase in sensitivity

performance (49.1%, 95% CI: 47.6-

50.6%). The AUC remained ap-
proximately the same at .58 (Table 5,
Figure 2). The sensitivity analysis for
which we varied the ET visibility to
70.6% among women with fibroids

and 83.1% among women with-
out fibroids resulted in an increase
of all performance characteristics,
particularly for sensitivity (65.4%,
95% CI: 51.7-52.2%) (Figure 3).
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Figure 2. ROC curve for performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of
US Black women with postmenopausal bleeding - excluding model parameters of Jamaican women
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Figure 3. ROC curve for performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of US
Black women with postmenopausal bleeding — increased visibility of 70.6% and 83.1% among those with and without fibroids
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Figure 4. ROC curve for performance of TVUS ET thresholds for identifying endometrial cancer among a simulated cohort of US
Black women with postmenopausal bleeding — increased visibility of 80.6% and 93.1% among those with and without fibroids
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Increasing ET visibility to 80.6%
and 93.1% among women with
and without fibroids, respectively,
resulted in even better performance
(sensitivity = 74.1%, 95% CI: 72.8-
75.4%) and an NPV of 94.0% (95
ClI: 93.7-94.3%, Table 5) (Figure 4).

DiscussioN

In an effort to assess if the
ACOG-recommended threshold is
useful for identifying Black women
who should be further evaluated

Our results suggest that
ACOG's recommendation
for TVUS as a
primary evaluation
for endometrial cancer
likely disproportionately
underperforms for Black

worneri.

for endometrial cancer, we created
a simulated cohort of the estimated
population of US Black women with
PMB, a much larger cohort than
was included in any of the studies
upon which guidelines were devel-
oped. When we applied parameters
derived from these four studies (and
included parameters from the single
study of ET measurements among
Black Jamaican women)?162 to
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our Black cohort, we found that
the 4mm recommended threshold
performed very poorly — more than
50% of Black women with endome-
trial cancer were categorized as false
negatives by either an inability to
visualize the endometrium or incor-
rect assignment into the non-cancer
categorization with a measured en-
dometrium. The interpretation of
AUC ranges from 1.00, a test with
perfect performance, to .50, a test
that has no discriminating power.
The calculated AUC for the ROC
curve for the 4mm threshold was
.57, indicating poor performance.
Our results suggest that ACOG’s
recommendation for TVUS as a
primary evaluation for endometrial
cancer likely  disproportionately
underperforms for Black women.

Sensitivity analyses with in-
creasing proportions of visible, and
therefore measurable, endometria
among women with and without
fibroids resulted in increases in per-
formance for the 4+mm ET thresh-
old. If visibility among Black wom-
en is higher than hypothesized in
our main model (based on a single
study among Black women),” it is
possible that the 4+mm threshold
does perform better than we would
expect. However, even if the vis-
ibility of ET is approximately 80%
among Black women with fibroids
and 93% among Black women with-
out fibroids, quite high proportions,
the diagnostic test would still miss
more than a quarter of endometrial
cancer cases among Black women.

TVUS as a strategy to screen and
avoid unnecessary endometrial bi-
opsy is based on a high likelihood
of ET visibility and a low penalty

Ethnicity & Disease, Volume 30, Number 4, Autumn 2020

if the test is wrong — delay in diag-
nosis of a relatively low-risk cancer.
When considering the overall US
population, low-risk Type I EC pre-
dominates and is known to have an
indolent course. For Black women,
however, nearly a third have aggres-
sive Type II EC and more than 50%
have high-risk EC (including high-
grade Type I) at the time of diagno-
sis.>® In addition, the extraordinarily
high prevalence of fibroids among
Black women compromises the ac-
curacy of the screening measure itself
— endometrial thickness.!” Small dif-
ferences in the performance of this
clinical strategy have a large impact
on Black women at risk for EC. On
an individual level, more than 50%
of Black women with EC would
either screen negative — not requir-
ing a biopsy — or not be served (in-
ability to visualize ET) by a TVUS
first strategy. Although guidelines
recommended endometrial sampling
(biopsy or D&C) if ET is not visual-
ized,” it is unknown with what fidel-
ity this occurs, especially in the set-
ting of a TVUS finding of fibroids,
another common cause of abnormal
vaginal bleeding. A TVUS first strat-
egy may introduce further opportu-
nity for care delay and care gaps for
this at-risk group, given that prior
work suggests Black women them-
selves are at risk of misattribution of
abnormal bleeding to fibroids*® and
Black women are less likely to receive
guideline concordant diagnostic pro-
cedures prior to an EC diagnosis.®

In this analysis, 8.3% of Black
women would screen negative (ET
visualized, no biopsy required) when
they in fact have EC. Although

a modest false negative rate may



seem appropriate, this test func-
tions as a gateway to definitive di-
agnosis through an office-based bi-
opsy. This false-negative rate is not
acceptable when Black women are
at the highest risk for aggressive,
fast-growing EC in the population.

Study Limitations

Our study has important limita-
tions to consider. Our model was
parameterized by necessity with sev-
eral distributions that were drawn
from studies of women who were
not Black, perhaps most impor-
tantly the distribution of ET mea-
surements across our age groups.
We had to assume that these dis-
tributions were reflective of the ac-
tual distributions of Black women,
which means the accuracy of the
performance of ET threshold in our
models may be an overestimation if
Black women actually have thinner
endometria and an underestimation
if Black women actually have thick-
er endometria. Our endometrial
cancer case counts were drawn from
the SEER-18 database and extrap-
olated to the entire United States,
which is the standard method by
which cancer statistics are reported
by the US government® and relies
on the deliberate sampling strat-
egy of SEER to represent all racial/
ethnic groups, rural/urban varia-
tion, and socioeconomic strata.’
Finally, several parameters, includ-
ing history of fibroids, concurrent
presence of fibroids, and visibility
of ET among Black women were
based, by necessity, on a few stud-
ies'”*?¢ and might not be general-
izable to a larger population. De-

spite these limitations, we strove to
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create as accurate a representation
of postmenopausal symptomatic
Black women in the United States
as was possible, given the data avail-
able, by including the only study
of TVUS ET performance among
Black women and using sensitiv-
ity analyses to vary the most im-

pactful parameters to the model.

CONCLUSION

health

complex and

Racial

outcome is

inequity in a
often
multi-layered, as it represents one
symptom of the root problem of
differential value assigned to life by
racial categorization in the United
States. To achieve equity, we must
disentangle these multiple influ-
ences that overlap to create vulner-
ability and poor outcomes. In this
case, our analysis suggests that the
guideline-recommended strategy of
TVUS screening to determine ap-
propriateness for endometrial biopsy
among women with postmenopausal
bleeding is not optimized for Black
women. These findings support the
need for a prospective cohort study
to evaluate both current guidelines
and alternative innovative strategies
to screen symptomatic postmeno-
pausal Black women at risk of EC.
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