1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Am Pharm Assoc (2003). Author manuscript; available in PMC 2025 January 01.

-, HHS Public Access
«

Published in final edited form as:
JAm Pharm Assoc (2003). 2024 ; 64(1): 283-289.e2. doi:10.1016/j.japh.2023.10.005.

Patterns of psychotropic medication prescribing and potential
drug-hormone interactions among transgender and gender
diverse adults within two years of hormone therapy

Alin Kalayjian, PharmD, MBA [Doctor of Pharmacy candidate],
School of Pharmacy, University of Washington, Seattle, WA, USA

Kaeleb Laszlo, B.S., B.A. [Research Coordinator],
Department of Pharmacy, University of Washington, Seattle, WA, USA

Molly Fassler, B.A. [Research Study Assistant],
Department of Pharmacy, University of Washington, Seattle, WA, USA

Zachary Schonrock, B.A. [Doctor of Pharmacy candidate],
School of Pharmacy, University of Washington, Seattle, WA, USA

Kikka E. Delarose, B.A. [Research Study Assistant],
Department of Pharmacy, University of Washington, Seattle, WA, USA

Andrew M. Ly, PharmD [Doctor of Pharmacy candidate],
School of Pharmacy, University of Washington, Seattle, WA, USA

Clayton D. English, PharmD, BCPS, BCPP, BCGP [Assistant Professor],
Department of Pharmacy, University of Washington, Seattle, WA, USA

Lauren R. Cirrincione, PharmD, MPH" [Assistant Professor]
Department of Pharmacy, University of Washington, Seattle, WA, USA

Abstract

Background: Transgender and gender diverse (TGD) people have a high prevalence of
psychotropic medication use, yet knowledge about the patient-level psychotropic medication
burden is limited. TGD patients may take hormone therapy to meet their gender expression goals.
Potential drug-hormone interactions exist between psychotropic medications and hormone therapy;,
requiring increased knowledge about psychotropic medication use for TGD adults undergoing
hormone therapy.

"Correspondence: Lauren R. Cirrincione, PharmD, MPH, Assistant Professor, Department of Pharmacy, University of Washington,
1959 NE Pacific St., Box 357630, Seattle WA 98195-7630. Ic10@uw.edu (L.R. Cirrincione).

Current affiliation: Rutgers University, Center for Health Outcomes, Policy and Economics, (HOPE), master’s degree candidate,
Piscataway, NJ, USA

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review
of the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Disclosure: The authors have no conflicts of interest to disclose.

Previous presentation of the work: Portions of this research were presented at the American College of Clinical Pharmacy Annual
Meeting in October 2021.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kalayjian et al. Page 2

Objectives: To examine the extent of psychotropic medication polypharmacy in a cohort of TGD
adults within two years of starting hormone therapy. We also characterized potential drug-hormone
interactions and the association with psychotropic polypharmacy.

Methods: Retrospective cross-sectional analysis of patients with =1 transgender health-related
visit (2007-2017) in the University of Washington Medical System (Seattle, WA). Eligible patients
had =1 psychotropic medication including antidepressants, antipsychotics, mood stabilizers, and
sedative-hypnotics ordered within two years of starting hormone therapy (testosterone or estradiol
with or without spironolactone, progesterone, finasteride or dutasteride). We defined psychotropic
polypharmacy as =2 psychotropic medication orders with overlapping treatment durations for

at least 90 days and characterized potential drug-hormone interactions (Lexicomp, Hudson,

OH). We descriptively summarized patients with and without polypharmacy (frequencies and
percentages) and compared drug-hormone interactions using Chi-square or Fishers exact tests
(P<0.05 considered significant).

Results: 184 patients had =1 psychotropic medication order within two years of hormone
therapy; 68 patients (37.0%) had psychotropic polypharmacy. The most frequent type of
psychotropic polypharmacy was antidepressant+sedative-hypnotic (18/68, 26.5%). More patients
had a potential drug-hormone interaction among those with psychotropic polypharmacy (23/68,
33.8%) versus those without (8/116, 6.9%, A£<0.001).

Conclusion: Among TGD patients on psychotropic medications within two years of hormone
therapy, one-third had psychotropic polypharmacy. Most polypharmacy types appeared to align
with mental health treatment guidelines. The number of patients with a potential drug-hormone
interaction was significantly higher among those with polypharmacy. Prospective studies are
needed to characterize drug-hormone interactions.
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mental health; psychotropic polypharmacy; transgender; hormone therapy; drug interactions

Background

More than one million people in the U.S. are transgender.[*] For transgender and gender
diverse (TGD) people, gender-affirming medical care includes psychological support,
hormone therapy, and surgical interventions that people may undergo to support their gender
expression goals.[2] Because TGD people may take medication therapies for both hormone
therapy and mental health care,[3 4] increased knowledge about patterns of medication use is
needed to identify and manage medication therapy-related problems for TGD people.

TGD people experience substantial psychosocial stigma and discrimination. Investigators
have noted a high prevalence of depression and anxiety among TGD people,[?l and social
stigma was positively associated with depression, anxiety, and somatization for more than
1,000 U.S. transgender adults in an Internet-based analysis.[>] Emerging data suggest a high
prevalence of psychotropic medication use among TGD people worldwide.[6: 71 An analysis
of the 2005-2015 Swedish Total Population and Prescribed Drug Registers observed TGD
adults (average age 31.5 years) had nearly four times higher odds of being prescribed either
an antidepressant or an anxiolytic medication compared with the general adult population
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(average age 40.7 years).l”] Among adults receiving Medicare benefits due to a disability
between 2009-2014, investigators observed numerically higher psychotropic medication
use among gender minority beneficiaries relative to other beneficiaries (71% vs. 49%).[6]
More than half of psychiatric visits in 2014-2015 among the general U.S. adult population
with depression included prescriptions for two or more psychotropic medications,[®! but the
patient-level psychotropic medication burden for TGD people has yet to be determined.

Using two or more psychotropic medications from multiple medication classes may lead

to drug-drug interactions.[®] Although drug-drug interaction studies inclusive of TGD

people are limited, potential drug-hormone interactions may occur between gender-affirming
hormone therapies and psychotropic medications.[4 10-121 As one example, TGD people
may take 17B-estradiol for feminization.[3] A case-control analysis observed 17p-estradiol
(as menopausal hormone therapy) was associated with low serum concentrations of
lamotrigine, a second-generation antiseizure medication FDA-approved for maintenance
treatment of mood episodes in bipolar I disorder.[12] The clinical implications of this drug-
hormone interaction for TGD people with mood disorders remain to be determined, and
increased knowledge about psychotropic medication use among TGD people is needed.

Objective(s)

Methods

Our primary objective was to examine the patient-level psychotropic medication burden
among TGD adult patients within two years of starting hormone therapy in a real-world
clinical setting. Our secondary objective was to investigate medication therapy-related
problems (i.e., potential drug-hormone interactions) for TGD patients prescribed more than
one psychotropic medication. We hypothesized many TGD patients would have two or more
psychotropic medication orders (psychotropic polypharmacy) within two years of starting
hormone therapy and that most potential drug-hormone interactions would occur among
those patients with psychotropic polypharmacy.

Study design and patient sample

We conducted a single-system, multicenter, retrospective cross-sectional analysis of
electronic medical records within the University of Washington (UW) Medicine Electronic
Data Warehouse, a centralized electronic medical record repository of data across University
of Washington Medicine inpatient and outpatient clinics.[:3] UW Medicine is an integrated
health system that provides gender-affirming medical care for TGD people in primary

care and specialty care settings. We identified patients aged =18 years with at least one
transgender health-related clinical visit in the University of Washington Medicine system
between 2007-2017 (Table S1).[13-15] Eligible patients had at least 3 months of continuous
orders for 17p-estradiol or testosterone (index date = first hormone therapy order date),
limiting our sample to patients who started and were maintained on hormone therapy.

[13] Because gender identity and expression data are often incompletely collected and
recorded in the electronic health record,[28] we grouped patients based on whether they
had medication orders for estrogen or testosterone treatment over our study period.[*3]

We followed the Strengthening the Reporting of Observational Studies in Epidemiology
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(STROBE) guidelines to prepare our manuscript.[1”] The University of Washington
Institutional Review Board reviewed this analysis.

We extracted demographic characteristics, hormone therapy-related medication orders,
psychotropic medication orders, medication order start and end dates, and psychiatric and
co-occurring diagnoses using International Classification of Diseases (ICD) Ninth or Tenth
Revision diagnosis codes (Table S1).[8. 14, 15, 18-20] e ysed the term “medication orders”
for consistency throughout the text to characterize all medication requests, including those
sent to both inpatient and outpatient dispensers.

Psychotropic medication prescribing and polypharmacy

We determined the number of patients with at least one medication order for an
antidepressant, antipsychotic, mood stabilizer, sedative-hypnotic, anxiolytic, stimulant,
medication for alcohol and opioid use disorder, or medications with off-label psychiatric
indications (e.g., oxcarbazepine, prazosin) and included medications FDA approved before
and during our study period (Table S2).[8: 18]

We determined the number of patients with two or more antidepressant, antipsychotic,
mood stabilizer, and sedative-hypnotic medication orders for at least 90 days of concurrent
therapy (psychotropic medication polypharmacy) (Table S2).[8. 18. 21, 22] e characterized
the polypharmacy type as either between-class (two or more medication classes) or
within-class (one medication class). We examined and excluded medications from our
analysis if they were associated with a non-psychiatric-related diagnosis in the electronic
health record (Tables S1, S2).[8: 14. 15, 18-20] These medications included carbamazepine,
lamotrigine, oxcarbazepine, topiramate, valproate/divalproex, phenobarbital, gabapentin,
and pregabalin (epilepsy, convulsions); clonidine, guanfacine, prazosin and beta-blockers
(hypertensive diseases; benign prostatic hyperplasia or Raynaud’s syndrome [prazosin
only]); and selegiline, benztropine, and trihexyphenidyl (Parkinson’s disease).[8: 18] Because
TGD people have a high prevalence of nicotine use disorder,[19 and bupropion is FDA-
approved for both major depressive disorders and smoking cessation, we summarized the
number of patients with a bupropion order and an associated tobacco use diagnosis (Table
s1).120]

Evaluation of potential drug-drug interactions between psychotropic medications and
hormone therapies

We identified the following medications based on expert recommendations for gender-
affirming hormone therapy in U.S. clinic settings: estradiol or testosterone, spironolactone,
progesterone, finasteride or dutasteride.[23] We examined potential interactions between
hormone therapies and psychotropic medications using the Lexicomp® Drug Interactions
online application (Hudson, OH) with any risk rating (A - no known interaction, B

- no action needed, C - monitor therapy, D - consider therapy modification, X -

avoid combination).[24 23] Because hormone therapies are prescribed off-label for gender-
affirming hormone therapy, we excluded drug-drug interactions unlikely to be clinically
relevant for gender-affirming medical care (e.g., the antagonistic effects of stimulants on
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the blood pressure-lowering effect of spironolactone). Because we focused on drug-hormone
interactions, we summarized drug-drug interactions between psychotropic medications with
risk ratings D or X only.

Data analysis

Results

We used descriptive statistics (frequency and percent) to summarize sample characteristics.
We compared categorical data using Chi-square or Fisher exact tests and continuous data
using the Wilcoxon rank sum test based on the non-normality of the result distribution. A P
value <0.05 was considered statistically significant (SAS software, v9.2, SAS Institute, Inc.,
Cary, NC).

Patient sample and frequency of psychotropic medication orders

One-hundred eighty-four TGD patients (of 349 patients, 52.7%) had at least one
psychotropic medication order within two years of hormone therapy (Figure S1).
Demographic characteristics were similar between patients with and without a psychotropic
medication order (data not shown), although the number of patients with a psychiatric
diagnosis was higher among those with at least one psychotropic medication order (93.5%
vs. 31.5%, P<0.001). Among 184 patients with at least one psychotropic medication

order, the median follow-up duration was 430 days post-index date (interquartile range:
307-569 days). A plurality had an order for either an anxiolytic medication (such

as alprazolam, buspirone, chlordiazepoxide, clonazepam, diazepam, diphenhydramine,
hydroxyzine, lorazepam, or propranolol, 91/184, 49.5%), a selective serotonin reuptake
inhibitor (75/184, 40.8%), or a miscellaneous antidepressant such as bupropion, nefazodone,
or trazodone (64/184, 34.8%) (Table 1). Of 39 patients with a bupropion order, 11 patients
had an associated tobacco use diagnosis.

Patterns of psychotropic polypharmacy

Sixty-eight patients (68/184, 37.0%) met our definition of psychotropic medication
polypharmacy. The number of patients with psychiatric and co-occurring diagnoses

was significantly higher among those with polypharmacy versus without (P=0.004). A
significantly higher number of patients with polypharmacy had an order for at least one of
the following medication classes: anxiolytic, miscellaneous antidepressants, antipsychotics,
mood-stabilizers, sedative-hypnotics, adrenergic agents, and serotonin-norepinephrine
reuptake inhibitors (Table 1). The type and number of hormone therapies ordered for
patients with versus without polypharmacy were similar (Table 1).

Fifty-two patients had between-class polypharmacy and 46 patients had within-class
polypharmacy. The most frequent (>15%) between-class polypharmacy types were
antidepressant + sedative-hypnotic (18/68, 26.5% patients) and antidepressant +
antipsychotic (13/68, 19.1% patients). The most frequent within-class polypharmacy types
were antidepressants (30/68, 44.1% patients) and sedative-hypnotics (14/68, 20.6% patients)
(Table 2).
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Potential drug-hormone interactions and association with psychotropic polypharmacy

Thirty-one patients (of 184, 16.8%) had at least one overlapping combination of
psychotropic medications and hormone therapies with a potential drug-hormone interaction
(Figure S2). More patients had a potential drug-hormone interaction among those

with psychotropic polypharmacy (23/68, 33.8%) versus those without psychotropic
polypharmacy (8/116, 6.9%, £<0.001). We identified 10 types of potential drug-hormone
interactions total, all of which were a risk rating C (“monitor therapy”).[24] Most
drug-hormone interactions were related to additive blood pressure-lowering effects of
spironolactone with antipsychotic, antidepressant, or adrenergic medications (29/31 patients,
93.5%). The remaining drug-hormone interactions were pharmacokinetic in nature and
included lamotrigine plus estradiol (4/31 patients: potentially decreased lamotrigine
concentration), lithium plus spironolactone (3/31 patients: potentially increased lithium
concentration) and alprazolam plus spironolactone (2/31 patients: potentially increased
alprazolam concentration) (Figure S2). We observed no category D or X drug-drug
interactions between psychotropic medications.

Discussion

Most TGD patients (=50%) had at least one psychotropic medication order within two years
of starting hormone therapy. Of these patients, 37% met our definition of psychotropic
polypharmacy. To our knowledge, this is the first analysis of psychotropic medication
polypharmacy in a cohort of TGD patients undergoing hormone therapy.

For patients with two or more overlapping psychotropic medication orders, the most
frequent psychotropic combinations were antidepressant plus sedative-hypnotic and
antidepressant plus antipsychotic. Mental health care providers may use adjunctive
treatments (i.e., adding a second medication to an initial medication) to manage treatment-
resistant depression and bipolar disorder.[26: 271 Updated treatment guidelines for depression
also highlight combined use of certain psychotropic agents, including atypical antipsychotics
with antidepressants.[28] Although we were unable examine the clinical rationale for the
polypharmacy types in our analysis, based on the medication combinations observed, our
findings provide reassurance that instances of psychotropic polypharmacy may have been
aligned with current standards for clinical care.

The number of patients with a potential drug-hormone interaction was significantly

higher among patients with psychotropic polypharmacy. Among all 31 patients with a
potential drug-hormone interaction, most were related to the additive hypotensive effects
of spironolactone and second-generation antipsychotic medications. Spironolactone, a
potassium-sparing diuretic, is an antiandrogenic agent typically in addition to estrogen
treatment for gender care.[3: 231 Second-generation antipsychotics olanzapine, quetiapine,
and risperidone are associated with orthostatic hypotension, 2 301 with two times higher
odds of orthostatic hypotension relative to placebo in randomized controlled trials.[32] To our
knowledge, no case reports characterize additive hypotensive effects of spironolactone plus
psychotropic medications. Further investigation of this drug-drug interaction, particularly
among older TGD adults, is warranted.
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Few patients (4 patients total) had medication orders for estradiol plus lamotrigine. Although
speculative, this low number may reflect prescribers’ avoidance of this combination due to
its established drug-drug interaction. The magnitude of this interaction can diminish seizure
control for patients living with epilepsy, but the effects of this pharmacokinetic interaction
on mood disorders remains to be determined. For TGD people taking lamotrigine for mood
symptoms, experts have recommended identifying and maintaining pre-estrogen treatment
serum lamotrigine concentrations if these concentrations were effective for management
before hormone therapy.[32]

Because of overlapping metabolic pathways of hormone therapies and psychotropic
medications,[4] other pharmacokinetic drug-hormone interactions may occur outside of
those identified in our cohort.[1% For example, several cytochrome P450 (CYP) enzymes
metabolize 17B-estradiol and testosterone, including CYP3A, CYP2B6, and CYP2C9.[3]
Carbamazepine, an antiseizure medication used as a mood stabilizer, causes broad spectrum
CYP induction that may decrease estradiol or testosterone concentrations.[4] Conversely,
the antidepressant nefazodone, a CYP3A4 inhibitor, could increase serum estradiol or
testosterone concentration.[4] Reassuringly, no patients in our cohort had medication orders
for these medication combinations. Our investigation of testosterone-related drug-hormone
interactions was hampered by limited clinical drug interaction data for testosterone treatment
for any patient population. Prospective pharmacokinetic studies to characterize and address
drug-hormone interactions for TGD patients are warranted.

Our single system, multicenter design allowed us to characterize psychotropic medication
prescribing across clinics within the University of Washington Medical System. However,
this hypothesis-generating analysis had certain limitations. We based our definition and
analysis of polypharmacy on previous studies of psychotropic polypharmacy,[® 2% 221 and
we acknowledge experts may define polypharmacy differently across clinical settings and
patient populations.[34] Because we followed previously defined methods for our analysis
of psychotropic polypharmacy,[® 18] and these methods excluded certain medication classes
including stimulants and anxiolytics not otherwise characterized as sedative-hypnotics, we
may have underestimated the extent of polypharmacy within our cohort.

We did not directly assess patients’” adherence to psychotropic medications or hormone
therapies, and we were unable to assess the clinical outcomes related to potential drug-
hormone interactions. We used convenience sampling for our study sample, which may
have introduced selection bias limiting the generalizability of our findings to TGD patients
within the University of Washington Medical System only. Not every TGD person either
wants or has access to medical care or hormone therapy. Further, hormone therapies

are individualized and may include a combination of both testosterone and estrogen
therapies, use of adjunctive agents alone (e.g., spironolactone), or low-doses of estradiol
or testosterone.[23] Our approach to grouping hormone therapies in this analysis was not
intended to oversimplify the diversity of gender expression or medical interventions for
TGD people.

Prospective pharmacokinetic studies are needed to characterize the effects of diverse
hormone therapy regimens on the magnitude of potential drug-hormone interactions.
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Because most of our cohort was between ages 18-45 years, a separate analysis is

necessary to estimate psychotropic polypharmacy for older TGD adults. Although outside
the scope of this analysis, future studies should characterize neuropathic pain, functional
gastrointestinal disorders, and the extent of off-label psychotropic medication prescribing for
these conditions for TGD people.[35: 36]

Conclusion

Among TGD patients with least one psychotropic medication order within two years of
hormone therapy, more than one third met our definition of psychotropic polypharmacy.
The number of patients with potential drug-hormone interactions was significantly higher
among those with psychotropic polypharmacy than without. Most potential drug-hormone
interactions were related to additive pharmacodynamic effects of spironolactone with
second-generation antipsychotics. Pharmacists must understand and manage potential drug-
hormone interactions between hormone therapy and psychotropic medications to support
drug safety and efficacy of both medication classes for TGD people.
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What was already known

. Transgender and gender diverse (TGD) people experience high rates of
stigma and discrimination, which may be linked with a high prevalence of
depression and anxiety for this population. Recent population-based analyses
observed a high prevalence of psychotropic medication use among TGD
people worldwide.

. In mental health care settings, two or more psychotropic medication may
be used as a strategy to manage certain conditions like treatment-resistant
depression. Use of multiple medications may contribute to increased risk of
drug-drug interactions. The patient-level medication burden for TGD people
taking psychotropic medications remains to be determined.

. Gender-affirming medical care is associated with increased quality of life
for TGD people may include hormone therapies. Clinically significant drug-
drug interactions exist between certain hormone therapies and psychotropic
medications.

J Am Pharm Assoc (2003). Author manuscript; available in PMC 2025 January 01.
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What this study adds

. 184 TGD patients had at least one psychotropic medication order within two
years of starting estrogen or testosterone treatment.

. Of these patients, more than one-third had two or more psychotropic
medications with overlapping treatment durations (psychotropic medication
polypharmacy). Most types of psychotropic polypharmacy appeared to align
with current mental health treatment guidelines.

. The number of TGD patients with a potential drug-hormone interaction
was significantly higher among those with psychotropic polypharmacy
versus those without. Most were potential drug-hormone interactions related
to additive hypotensive effects of spironolactone plus second generation
antipsychotics.

J Am Pharm Assoc (2003). Author manuscript; available in PMC 2025 January 01.
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Table 2.

Frequency of between-class and within-class psychotropic polypharmacy medication types, N=68

Between-class medication combinations (N=52)

Antidepressant + Sedative-hypnotic (18)

Antidepressant + Antipsychotic (13)

Antipsychotic + Sedative-hypnotic (5)

Antidepressant + Antipsychotic + Sedative-hypnotic (5)

Antidepressant + Antipsychotic + Mood-stabilizer (4)

Antipsychotic + Mood stabilizer + Sedative-hypnotic (2)

Antidepressant + Antipsychotic + Mood Stabilizer + Sedative-hypnotic (3)
Antidepressant + Mood-stabilizer + Sedative-hypnotic (1)

Mood-stabilizer + Sedative-hypnotic (1)

Within-class medication combinations (N:46)aLb
Antidepressant (30)
Sedative-hypnotic (14)
Antipsychotic (5)
Mood-stabilizer (2)

a . . ’ i ] .
Total includes 30 patients with both within-class and between-class polypharmacy; these patients were also counted in the between-class
polypharmacy list above.

Because some patients had within-class polypharmacy for 2 or more medication classes, the total number of medication combinations per patient
is >100% the number of individual patients.

J Am Pharm Assoc (2003). Author manuscript; available in PMC 2025 January 01.
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