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Abstract N\
To our knowledge, the association between antidepressant exposure and endometrial cancer has not been previously explored. |
Herein, we aim to investigate the association between antidepressant prescription, including novel antidepressants, and the risk for
endometrial cancer in a population-based study.

Data for the analysis were derived from National Health Insurance Research Database. We identified 8392 cases with a diagnosis
of endometrial cancer and 82,432 matched controls. A conditional logistic regression model was used, with adjusting for potentially
confounding variables (e.g., comorbid psychiatric diseases, comorbid physical diseases, and other medications). Risk for
endometrial cancer in the population-based study sample was categorized by, and assessed as a function of, antidepressant
prescription and cumulative dosage.

We report no association between endometrial cancer incidence and antidepressant prescription, including those prescribed
either selective serotonin reuptake inhibitors (adjusted odds ratio [OR]=0.98; 95% confidence interval [Cl], 0.84—1.15) or serotonin
norepinephrine reuptake inhibitors (adjusted OR=1.14; 95% CI, 0.76-1.71). We also did not identify an association between higher
cumulative doses of antidepressant prescription and endometrial cancer.

There was no association between antidepressant prescription and endometrial cancer.

Abbreviations: Cl| = confidence interval, DDD = defined daily dose, DM = diabetes mellitus, MAOIs = monoamine oxidase
inhibitors, NHI = National Health Insurance, NHIRD = National Health Insurance Research Database, NSAID = nonsteroid anti-
inflammatory drugs, OR = odds ratio, RR = relative risk, SNRIs = serotonin norepinephrine reuptake inhibitors, SSRIs = selective
serotonin reuptake inhibitors, TCAs = tricyclic antidepressants.
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1. Introduction

Antidepressants are the most commonly prescribed pharmaco-
logical agents for the treatment of mood disorders and are
frequently prescribed off-label for the treatment of associated
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symptoms (e.g., insomnia). In addition, it has been suggested that
adjunctive antidepressants with hormone replacement therapy
are effective in the treatment of peri- and postmenopausal
depressive women.!"*! However, some studies have previously
reported that antidepressant use is associated with increased risk
for cancer, with reproductive system and gastrointestinal cancers
being the most studied malignancies./>*

A recently published meta-analysis identified a modest increase
in the risk for breast and ovarian cancer with the use of
antidepressants. The pooled odds ratio (OR) representing the
association between antidepressant use and breast/ovarian
cancer was 1.11 (95% confidence interval [CI], 1.03-1.20).!
Parsing mechanistic pathways potentially linking antidepressants
to breast/ovarian cancer needs to consider separate lines of
evidence suggesting that selective serotonin reuptake inhibitors
(SSRIs) have an inhibitory effect on tumor growth.'>”! Moreover,
other studies have reported no association between risk for
ovarian cancer and the use of antidepressants./®! Several studies
have reported no conclusive evidence of breast cancer risk
associated with the use of SSRIs after adjusting for the degree of
serotonin reuptake inhibition and duration of use.!>'"!

Endometrial cancer is one of the leading causes of death amongst
female patients with cancer worldwide. The age-standardized
population incidence of endometrial cancer is 1.6 per 100,000./"!
Few studies have investigated the effects of antidepressant use on
endometrial cancer. For example, Kato etal"? reported that the use
of antidepressants increases the risk for hormone-related cancers
(i.e., breast, endometrial, and ovarian cancers) (relative risk [RR] =
1.8;95% CI, 1.15-2.81). Fortuny et al™3! reported no significant
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effect of SSRIs use (i.e., paroxetine and fluoxetine) on risk for
endometrial cancer in a population-based case—control study in the
United States. To our knowledge, no prior study has investigated
the effect of novel antidepressants, such as serotonin-norepineph-
rine reuptake inhibitors (SNRIs) on endometrial cancer.

Herein, we assessed the association between antidepressant
prescription, including SSRIs and novel classes of agents, and
incidence of endometrial cancer diagnosis in a nationwide
population-based registry database in Taiwan.

2. Methods

2.1. Data source

The National Health Insurance (NHI) program was launched on
March 1, 1995 by Taiwan’s government. Approximately 99.5%
of the Taiwanese population was enrolled in the NHI program in
December 2008.1'* The National Health Insurance Research
Database (NHIRD), derived from the original claims data of the
NHI program, includes ambulatory care, hospital inpatient care,
and prescription claims data between January 1, 1997 and
December 31, 2008. The study was approved by the Institution
Review Board of Cheng-Shan Medical University.

Medicine

Patients with cancer, including endometrial cancer, are eligible
to register with the Catastrophic Illness Registry and apply for a
catastrophic illness certificate in Taiwan. The diagnosis must be
confirmed by tissue pathology. The issuance of the certificate
requires a diagnosis of catastrophic illness by physicians and a
formal review by the Bureau of National Health Insurance,
conducted by a panel of related medical experts.

The International Classification of Diseases, Ninth Revision,
Clinical Modification, was used, and endometrial cancer was
coded as 182.xx. A diagnosis of cancer was confirmed with the
Catastrophic Illness Registry Dataset. The index date was
operationalized as the date of the first endometrial cancer claim.
The units of analysis were incident diagnosis of endometrial cancer
between January 1, 1997 and December 31, 2008 and
antidepressant prescription within 365 days before the index date.

For each endometrial cancer case, we used an incidence density
sampling method'*! and randomly selected 10 matched controls
atindex date. The control population of 1 million individuals was
randomly selected from the NHI dataset. To be included in the
control population, an individual was required to have been
without a current or history of cancer on the index date. Controls
were individually age-matched to the case by birth year (Fig. 1).

Endometrial cancer (ICD-9 =
182) in 1997-2008

n=13,300

One Million Data
(1997-2008)
n =995,353

Endometrial cancer in
1997-8

Any cancer in 1997-2008
n=16,998

A 4

Endometrial cancer in
1999-2008

A 4

Subjects without cancer
n=978,355

cancer diagnosis
n=3,356

\ 4

Any cancer before endometrial

Male subjects
n =481,785

A 4

A 4

Primary endometrial cancer
in 1999-2008,
n = 8,452

A 4

Female subjects without
cancer
n =490,654

Endometrial cancer, age <
18 y/o
n=33

Subjects, age < 18 y/o
n=163,781

A 4

New-onset endometrial cancer in
1999-2008, age > 18 y/o
n = 8,397

A

Female subjects without any
cancer, age > 18 y/o,
n=326,873

.

matching with 1:10 ratio by age.
n=90,824 (8,392 set)

Subjects with and without new-onset endometrial

Figure 1. Flowchart of selection subjects.
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2.2. Exposure assessment

We identified antidepressants (NO6A) according to the Anatomi-
cal Therapeutic Chemical classification system (table S1,
Supplemental content, http:/links.lww.com/MD/B133). Antide-
pressants were categorized as SSRIs (i.e., citalopram, escitalo-
pram, fluoxetine, fluvoxamine, paroxetine, and sertraline),
SNRIs (i.e., duloxetine and venlafaxine), tricyclic antidepressants
(TCA; i.e., amitriptyline, clomipramine, dosulepin, doxepin,
imipramine, maprotiline, and melitracen), monoamine oxidase
inhibitors (MAQIs; i.e., moclobemide and rasagiline), noradren-
ergic and specific serotonergic antidepressants (i.e., mirtazapine),
serotonin antagonist and reuptake inhibitor (i.e., trazodone), and
norepinephrine-dopamine reuptake inhibitor (i.e., bupropion).
Prescription data to proxy exposure to an antidepressant were
obtained from the NHIRD. Antidepressant prescription data
after the index date were excluded from analysis.

The defined daily dose (DDD), as defined by the World Health
Organization, was used to assess the amount of antidepres-
sant."'®! Cumulative dose values were stratified into 4 categories:
>28 DDD, 284 DDD, 2168 DDD, and 2336 DDD.

We adjusted for the use of pharmacological agents with
potentially confounding effects (e.g., estrogen, estrogen/proges-
terone, aspirin, nonsteroid anti-inflammatory drugs [NSAIDs],
and statins) prescribed before the index date. The presence of
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comorbid medical conditions (e.g., depressive disorder, anxiety
disorder, type 2 diabetes mellitus [type 2 DM], hypertension,
hypercholesterolemia, and obesity) was also assessed.

2.3. Statistical analyses

Weused the SAS version 9.2 software packages (SAS Institute, Cary,
NC)tocarry outconditional logistic regression models to investigate
the association between 7 classes of antidepressant exposure and
endometrial cancer risk. In each class of antidepressants, the crude
OR and the adjusted OR were stratified into 4 cuamulative dosages
(228 DDD, 284 DDD, 2168 DDD, and 2336 DDD).

Corrected ORs are calculated after getting adjusted for
demographic data and confounding variables including depres-
sive disorders, anxiety disorder, type 2 DM, hypertension,
hypercholesterolemia and obesity, and confounding drugs. The
statistical significance of associations was assessed by P value
<0.05 or a 95% CIL.

3. Results

We identified 8392 cases with a diagnosis of endometrial cancer
and 82,432 age-matched controls. Sociodemographic data of the
study population are reported (e.g., age, income, and urbaniza-
tion) in Table 1. Comorbid medical disorders, physical diseases,

Demographic data, medical diseases, and drugs used of cases and controls.

Cases (n=8392) Controls (n=82,432) P
Age 0.99
<40 2027 (24.15%) 19,773 (23.99%)
41-50 3191 (38.02%) 31,449 (38.15%)
51-60 1865 (22.22%) 18,407 (22.33%)
61-70 916 (10.92%) 9000 (10.92%)
71-80 348 (4.15%) 3380 (4.10%)
>80 45 (0.54%) 423 (1.53%)
Income (NTD)" <0.0001
0 1700 (20.26%) 15,742 (19.10%)
1-25,000 1251 (14.91%) 11,717 (14.21%)
25,001-40,000 3916 (46.66%) 41,738 (50.63%)
240,001 1525 (18.17%) 13,235 (16.06%)
Urbanization” <0.0001
Very high 2974 (35.44%) 26,588 (32.25%)
High 3894 (46.40%) 38,095 (46.22%)
Moderate 1083 (12.91%) 12,110 (14.69%)
Low 441 (5.26%) 5639 (6.84%)

Depressive disorder®
Anxiety disorder
Type 2 DME
Hypertension

Hypercholesterolemia

Obesity
Estrogen'!

Progesterone/estrogenﬂ
Aspirin
NSAIDs"

Statins

(
(
(
(

296 (3.53%)
1195 (14.24%)
1103 (13.14%)
2044 (24.36%)

932 (11.11%)

81 (0.97 %)
3256 (38.80%)
1686 (20.09%)

904 (10.77%)
5301 (63.17%)
559 (6.66%)

3112 (3.78%) 0.25

12,736 (15.45%) 0.0034
7649 (9.28%) <0.0001
<0.0001

7960 (9.66%) <0.0001
332 (0.40 %) <0.0001
25,806 (31.31%) <0.0001
14,148 (17.16%) <0.0001
7747 (9.40%) <0.0001

51,749 (62.78%) 0.48

(

(

(

(

(

(

(
13,527 (16.41%)

(

(

(

(

(

(
4465 (5.42%) <0.0001

) 1US$=32.3 New Taiwan dollars (NTD) in year 2008.

" Quartiles by human development index.

*Depressive disorder (ICD-9: 296.2, 296.3, 300.4, and 311).
$DM = diabetes mellitus.

I'Estrogen (ATC code: GO3C).

Y Progesterone and estrogen in combination (ATC code: GO3F).

#NSAIDs = nonsteroid anti-inflammatory drugs.
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Associations of antidepressants use and endometrial cancer risk.

Cases (n=8392)

Controls (n=82,432)

3

Antidepressants N % N % Crude (95% Cl) Adjusted (95% CI)*
SSRIs*
>28 DDD 230 2.74 2320 2.81 0.97 (0.84-1.11) 0.98 (0.84-1.15)
>84 DDD 150 1.79 1412 1.71 1.04 (0.88-1.23) 1.09 (0.89-1.32)
>168 DDD 102 1.22 992 1.20 1.00 (0.82-1.23) 1.03 (0.82-1.30)
>336 DDD 68 0.81 583 0.71 1.14 (0.89-1.47) 1.19 (0.91-1.57)
SNRIs®
>28 DDD 28 0.33 277 0.34 0.99 (0.67-1.46) 1.14 (0.76-1.71)
>84 DDD 19 0.23 187 0.23 0.99 (0.62—1.59) 1.10 (0.68-1.80)
>168 DDD 12 0.14 134 0.16 0.88 (0.49-1.58) 1.02 (0.56-1.86)
=>336 DDD 8 0.10 80 0.10 0.98 (0.47-2.03) 1.11 (0.53-2.33)
TCAS!
>28 DDD 238 2.84 2347 2.85 0.99 (0.87-1.14) 0.86 (0.75-1.00)
>84 DDD 117 1.39 1014 1.23 1.13 (0.93-1.37) 0.99 (0.81-1.21)
>168 DDD 59 0.70 548 0.66 1.05 (0.80-1.37) 0.92 (0.70-1.22)
>336 DDD 22 0.26 237 0.29 0.90 (0.58—-1.40) 0.80 (0.52—1.25)
MAOIs"
>28 DDD 237 2.82 1879 2.28 1.24 (1.08-1.43) 1.03 (0.89-1.19)
=84 DDD 117 1.39 943 1.14 1.21 (1.00-1.47) 1.00 (0.82-1.22)
>168 DDD 55 0.66 522 0.63 1.02 (0.77-1.35) 0.88 (0.66—1.16)
>336 DDD 23 0.27 189 0.23 1.18 (0.76-1.82) 1.24 (0.66-1.58)
Mirtazapine
>28 DDD 5 0.06 82 0.10 0.59 (0.24—1.46) 0.63 (0.25-1.57)
>84 DDD 2 0.02 50 0.06 0.39 (0.10-1.61) 0.42 (0.10-1.73)
>168 DDD 1 0.01 31 0.04 0.32 (0.04-2.33) 0.31 (0.04-2.32)
>336 DDD 0 0 10 0.017 - -
Trazodone
>28 DDD 66 0.79 744 0.90 0.86 (0.67-1.11) 0.82 (0.63-1.07)
>84 DDD 28 0.33 307 0.37 0.89 (0.60-1.31) 0.83 (0.56—1.24)
>168 DDD 17 0.20 134 0.16 1.25 (0.75-2.07) 1.21 (0.72-2.04)
2336 DDD 2 0.02 59 0.07 0.33 (0.08-1.37) 0.30 (0.07-1.22)
Bupropion
>28 DDD 3 0.04 34 0.04 0.84 (0.26-2.75) 0.94 (0.28-3.09)
>84 DDD 2 0.02 17 0.02 1.16 (0.27-5.00) 1.40 (0.31-6.03)
=168 DDD 1 0.01 6 0.01 1.61 (0.19-13.39) 2.29 (0.27-19.46)
>336 DDD 0 0.00 4 0.00 - -

QDD = defined daily dose, OR = odds ratio.
Cl = confidence interval.

7 Adjusting with income, urbanization, depressive disorder, anxiety disorder, type 2 diabetes mellitus, hypertension, hypercholesterolemia, obesity, estrogen, progesterone and estrogen in combination, aspirin,

nonsteroid anti-inflammatory drugs, and stains use.
*SSRIs = selective serotonin reuptake inhibitors.
$SNRIs = serotonin-norepinephrine reuptake inhibitors.
IITCAs = tricyclic antidepressants.

MAOIs = monoamine oxidase inhibitors.

and exposure to potentially confounding concomitantly admin-
istered drugs are also reported in Table 1. The differences in levels
of income and urbanization between cancer cases and controls
were statistically significant (P <0.001). Individuals with endo-
metrial cancer were significantly more likely to have comorbid
type 2 DM, hypertension, hypercholesterolemia, and obesity
(P<0.0001). Compared with controls, the case population was
more likely to be prescribed estrogen, progesterone/estrogen,
aspirin, and statins (P <0.0001).

The main findings are presented in Table 2. Among individuals
prescribed antidepressants, a higher percentage of individuals
were prescribed SSRIs, TCAs, and MAOIs, in comparison with
trazodone. A much lower percentage had been prescribed SNRIs,
mirtazapine and bupropion at least 1 year before the index date.
The adjusted OR of cumulative SSRI exposure 228 DDD was
0.98 (95% CI, 0.84-1.15); SNRI exposure 228 DDD was 1.14
(95% CI, 0.76-1.71). No differences in antidepressant exposure

of any cumulative dose were observed between the case and
control populations (the adjusted ORs of cumulative SSRI
exposure 2336 DDD were 1.19 [95% CI, 0.91-1.57]; SNRI
exposure 2336 DDD was 1.11 [95% CI, 0.53-2.33]). The
exposure time effect was similar to the dosage effect (table S2,
Supplemental content, http:/links.lww.com/MD/B133).

4. Discussion

To the best of our knowledge, this is the first population-based
study to explore the association between mechanistically
dissimilar antidepressants, including novel antidepressants like
SNRIs, and endometrial cancer. The results of this study
indicate that there is no association between antidepressant
exposure and incidence of endometrial cancer. Our results
remained unchanged after adjusting for confounding factors
such as comorbid psychiatric diseases, comorbid physical
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diseases, use of estrogen, progesterone/estrogen, aspirin,
NSAIDs, and statins.

The primary result of our study is consistent with the findings
reported by Fortuny et al"®! who reported no association
between SSRI use (i.e., paroxetine and fluoxetine) and the risk of
endometrial cancer (OR=0.9; 95% CI, 0.6-1.4). Fortuny et al
included 469 endometrial cancer cases from The Estrogen, Diet,
Genetics, and Endometrial Cancer Study, a population-based
case—control study conducted in Northern New Jersey, United
States. It was not reported however if any relationship existed
between SSRI total exposure dosage and cancer risk.!™?!

Kato et al reported that the use of antidepressants was
associated with greater risk for self-reported hormone-related
cancers (RR=1.8; 95% CI, 1.15-2.81). They included 672
incident cases of hormone-related cancer, of which only 20 cases
had been prescribed antidepressants at least 4 weeks before
enrollment. Within this foregoing sample, 16 developed breast
cancer, and 4 developed either ovarian or endometrial cancer.
The number of cases with endometrial and/or ovarian cancer was
not sufficient for separate analysis.'*!

Several epidemiological studies have investigated the associa-
tion between antidepressant use and the risk for female
hormone-related cancer. Reeves et al'”! conducted a prospec-
tive cohort study and concluded that there might be an elevated
risk with SSRI use (OR=1.16; 95% CI, 0.96-1.39). However,
several other studies have reported a null association between
antidepressant use and the risk for breast cancer.!"®'”! Harlow
et al?®?!! reported that pharmacological agents that operate
through dopaminergic mechanism may increase relative risk for
ovarian cancer (OR=2.9; 95% CI, 1.3-6.4). A recent
publication by Wu et al®?! reported that there was no
association between the risk for ovarian cancer and use of
antidepressants. Studies investigating the association between
antidepressant and hormone-related cancers have been incon-
sistent.

Amerio et al reviewed the US Food and Drug Administration
(FDA) preclinical in vivo evidence to compare the carcinogenic
risk between drug classes, with a focus on psychotropic drugs.
Among antidepressants, 63.6% (7/11) of examined agents were
associated with carcinogenicity. Specific agents associated with
carcinogenicity were mirtazapine, sertraline, paroxetine, citalo-
pram and escitalopram, duloxetine, and bupropion.3! Tricyclics
can induce hepatic microsomal enzymes capable of enhancing
estrogen metabolism, which may lead to increased gonadotropin
levels. Endogenous and exogenous estrogens have known to be
associated with the risk of endometrial cancer.”**! In our study,
we did not identify a moderational effect of pharmacological
estrogen on the association between antidepressant and endo-
metrial cancer.

There are several strengths of the study herein. First, the data
were driven from national representative population, which
reduces selection bias. Second, information on medication use
was obtained from prescription claims data, consequently
reducing recall bias. Third, confounding factors such as income,
and urbanization, medications (such as estrogen, estrogen/
progesterone, aspirin, NSAIDs, and statins) prescribed before
the index date, and medical conditions (including depressive
disorder, anxiety disorder, type 2 DM, hypertension, hypercho-
lesterolemia, and obesity), were adjusted for in the analysis.
Finally, we explored the association between all classes of
antidepressants, and the cumulative dose effect of antidepressants
on the risk for endometrial cancer, which provides further merit
to our conclusion that a nonassociation exists.

www.md-journal.com

Notwithstanding the strengths in our study, there were several
methodological limitations. Data on smoking and lifestyle were
not reported. A meta-analysis identified that cigarette smoking was
significantly associated with a reduced risk of endometrial cancer,
especially among postmenopausal women.”*! Furberg conducted
a prospective study and demonstrated that inactivity and high-
energy intake are major risk factors for endometrial cancer.*®!
Further study to discover the relationship among antidepressants,
lifestyle, and the risk of endometrial cancer is needed.

Antidepressants are widely used in treating symptoms such as
depressed mood, anxiety, and pain. Female patients are often
prescribed antidepressants for protracted periods of time. The
clinical recommendation for multiple-year exposure to anti-
depressants, in some cases, invites the need for comprehensive
characterization of safety concerns related to their exposure. The
findings have important implications for clinicians to discuss with
female patients about the safety of antidepressants use and
endometrial cancer.

5. Conclusion

The results showed that the use of TCA, SSRIs, and novel
antidepressants are not associated with the increase risk of
endometrial cancer.
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