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(Abstract

with diagnosis of asthma.

in the asthma cohort compared to the control cohort.

old patients in the United States.
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Background: Data regarding the association between endometriosis and asthma has been mixed in the literature. The aim of
this study was to use a data set including multiple health systems to assess the risk of diagnosis of endometriosis in patients

Methods: We used the US Collaborative Network on the TriNetX research network of healthcare organizations to conduct
a retrospective cohort study. Asthma and control cohorts of female patients aged 12-50 were created and stratified into age
groups: 12-20, 21-30, 31-40, 41-50. The primary outcome was a diagnosis of endometriosis.

Results: The asthma cohort consisted of 1,581,644 patients, and the control cohort consisted of 23,066,153 patients. Across
all age-stratified cohorts, there was an over 3-fold increased likelihood of concurrent endometriosis diagnosis (all p<0.0001)

Conclusion: There is a clear and clinically significant association between asthma and endometriosis diagnosis in 12-50-year-

~
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Introduction

An association between asthma and endometriosis is a phe-
nomenon that has been investigated previously [1-3]. The link
between these two conditions remains unclear to this day but,
has been hypothesized to involve an inflammatory response
from Th2 cells along with the effects of increased estrogen
exposure in women with endometriosis [4-6]. However, the
validity of the association has remained unclear, as other stud-
ies have documented similar rates of endometriosis in women
with and without asthma [7]. A study of particular interest to
the authors was previously published by Peng et al. in 2017 [2].
This retrospective cohort study out of Taiwan used a nation-
wide database to demonstrate the association between these
two conditions in women aged 12-50. The aim of our study
was to establish the relationships found in the work of Peng
et al. for women in the United States using a large database of
multiple health systems. We hypothesized that this association
between endometriosis and asthma would also be present in
our large U.S. cohort.

Materials and Methods

We conducted a retrospective cohort study utilizing the Tri-
NetX research network on February 17, 2024. We specifically
used the US Collaborative Network, consisting of 64 health-
care organizations across the United States. TriNetX has an ex-
emption from the Western institutional review board due to the
data being deidentified, complying with HIPAA. We included
female patients aged 12-50 in our analysis. Our asthma cohort
was defined as patients with an asthma diagnosis by ICD-10
J45. The control cohort excluded patients with this diagnosis.
Our primary outcome was a concurrent diagnosis of endome-
triosis (ICD-10 N80). We matched cohorts for current age,
race, ethnicity, female infertility (ICD-10 N97), inflammatory
diseases of female pelvic organs (ICD-10 N70-77), and leio-
myoma of the uterus (ICD-10 D25). We also created cohorts
stratified by age, as done by Peng et al.: 12-20, 21-30, 31-40,
and 41-50. Statistical testing was only completed for the age-
stratified cohorts, as the database could not complete matching
for the large number of patients in the overall cohort. Z-tests,
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Table 1: Risk of endometriosis diagnosis in asthma cohort versus control cohort.

Asthma Control | RR | 95% CI | P-value
12-20, n= 364,984 | 447 (0.12) | 127 (0.03) | 3.52 | 2.89-4.29 | <0.0001
21-30, n=423,169 | 5,556 (1.3) | 1,481 (0.4) | 3.74 | 3.57-3.96 | <0.0001
31-40, n= 435,689 | 13,686 (3.1) | 4,095 (0.9) | 3.34 | 3.23-3.46 | <0.0001
41-50, n= 357,883 | 17,048 (4.8) | 5,540 (1.6) | 3.08 | 2.99,3.17 | <0.0001
N (% of cohort), RR, relative risk, 95% CI, 95% confidence interval.

logistic regression, and relative risk analysis were performed,
and a p-value <0.05 was considered significant.

Results

The asthma cohort consisted of 1,581,644 patients, and the
control cohort consisted of 23,066,153 patients. Overall,
36,733 patients in the asthma cohort had a recorded diagnosis
of endometriosis (2.3%) compared to 160,124 patients in the
control cohort (0.69%). After matching, there were 364,984
patients ages 12-20; 423,169 ages 21-30; 435,689 ages 31-40;
and 357,883 ages 41-50. Patients in the asthma cohort were
at an increased likelihood of endometriosis compared to the
control cohort across all stratifications (p all <0.0001). For
12-20 year-old, 447 in the asthma cohort had endometriosis
(0.12%) compared to 127 in the control cohort (0.03%; RR
3.52,95% CI 2.89-4.29). Similar findings were documented in
the 21-30 cohort (1.3% vs 0.35%; RR 3.74, 95% CI 3.57-3.96),
31-40 cohort (3.1% vs 0.94%; RR 3.34, 95% CI 3.23,3.46) and
the 41-50 cohort (4.8% vs 1.6%; RR 3.08, 95% CI 2.99,3.17)
(Table 1).

Discussion

Using a large research database with a sample size of over 20
million female patients aged 12-50, we were able to document
an association between endometriosis and asthma in the United
States patient cohort. For all of our age-stratified cohorts, there
was a significant increase in the likelihood for endometriosis
in patients with an asthma diagnosis after matching for age,
race, ethnicity, female infertility, inflammatory diseases of the
female pelvis, and leiomyoma of the uterus.

Our findings support the association documented by Peng et
al. in Taiwan as similar findings were seen for women in the
United States.2 Peng et al. reported a 1.5-fold increase in en-
dometriosis for patients with asthma, whereas we found an
over3-fold increase in risk across all cohorts. Possible expla-
nations for this difference are differing environmental factors
in the United States compared to Taiwan or a difference in the
genetics of the population that places American women at an
increased risk for both conditions. Nevertheless, a 3-fold in-
crease in the risk of endometriosis in 12—-50-year-old women
with asthma is a considerable finding, much larger than this
observation arising by chance alone.

A study of the CDC National Health and Nutrition Examina-
tion Survey (NHANES) database was recently conducted by
Pan et al [1]. This study also documented the association of
endometriosis and asthma in the United States. However, the
sample size of the NHANES study was only 5,556 and only
included data from 1996-2006. Our study corroborates these
findings on a much larger scale and also contains patient data
as recent as the day of analysis. The implications for these
findings in American women can be directed to the burden the
combination of these two conditions can have on quality of
life. On its own, asthma, especially when uncontrolled, takes a
toll on patients’ lives with the need for numerous pharmacolog-

ic interventions and even hospitalizations to control the condi-
tion, while always having an existing risk of life-threatening
asthma attacks [8]. The anxiety arising from this chronic state
of disease uncertainty has been linked with even worse ratings
of quality of life by patients [9]. Endometriosis is also not with-
out its own burden on quality of life. Patients with endometrio-
sis have been found to have 0.809 quality-adjusted life years
per women due to the toll of endometriosis symptoms with the
decrease in quality of life being a predictor of the healthcare
costs associated with the condition.10 Therefore, the associa-
tion between asthma and endometriosis may indicate a com-
mon factor in the pathophysiology of these disorders, warrant-
ing further research into what this commonality could be and
even into the quality of life for patients faced with the burden
of both of these diagnoses.

The large sample size of our cohort is the main strength of our
study, yielding large statistical power. However, it is not with-
out its limitations. One limitation of the study is the fact the
database is based on ICD-10 coding, thus relying on provider
coding practices to reflect the actual diagnoses of these condi-
tions. Another potential limitation of the study is that patients
with asthma may have increased interaction with the health-
care system, increasing their likelihood of seeking out care for
endometriosis-related symptoms.

Conclusion

Using a large research database of female patients aged 12-50
in the United States, we were able to document an increased
risk for endometriosis in patients with an asthma diagnosis,
signifying a large group of American women with a com-
pounded burden of disease.
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