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ABSTRACT

Objective: To describe outpatient prescription treatment
for active-duty military members with posttraumatic stress
disorder (PTSD). Medical records were screened for drug-
drug interactions with PTSD-related medications and for
adverse drug events.

Method: A retrospective chart review was conducted of
the medical records of active-duty service members aged
18 to 65 years who had a diagnosis of PTSD (ICD-9 criteria)
and received psychiatric treatment at Naval Hospital Camp
Pendleton, Camp Pendleton, California, between October
1,2010, and October 31, 2010. Prescription medication
treatment over a 6-month period (October 1, 2010, through
March 31, 2011) was reviewed.

Results: Among 275 patients, 243 (88.4%) had at least 1
prescription dispensed and 219 (79.6%) had at least 1 PTSD-
related medication dispensed. More than 1 PTSD-related
medication was dispensed to 153 (55.6%) patients. The
most common medication classes dispensed were selective
serotonin reuptake inhibitors (SSRIs) and serotonin-
norepinephrine reuptake inhibitors (SNRIs) (35.1%), novel
antidepressants (15.6%), and anticonvulsants (15.0%). The
most frequently dispensed PTSD-related medications were
zolpidem: 149 (9.8%), sertraline: 147 (9.7%), gabapentin:
134 (8.8%), prazosin: 111 (7.3%), and trazodone: 110 (7.2%).
In the subgroup of 219 patients who received PTSD-related
medications, overlapping periods of treatment between

an SSRI and another PTSD-related medication occurred in
58 (26.5%) patients. Potential drug-drug interactions with
this combination involved 44 (20.1%) patients; no adverse
drug events were reported. Among these 44 patients, 55
different potential drug-drug interactions were identified.

Conclusions: Patients receiving medications for PTSD are
frequently treated with SSRIs or SNRIs and are likely to be
prescribed more than 1 PTSD-related medication.
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Posttraumatic stress disorder (PTSD) has been a rising concern
in military health centers across America since recognition as a
disorder in the DSM-III in the 1980s."* Currently, the US Food and
Drug Administration (FDA) has approved only 2 medications for the
treatment of PTSD symptoms: sertraline and paroxetine.> However,
the 2010 Veterans Affairs/Department of Defense Clinical Practice
Guideline for Management of Posttraumatic Stress (CPG)* supports
the off-label use of other psychotropic medications for the treatment
of PTSD symptoms.

Selective serotonin reuptake inhibitors (SSRIs) and the serotonin-
norepinephrine reuptake inhibitor (SNRI) venlafaxine are the preferred
first-line pharmacologic treatments for PTSD, as recommended by the
CPG.* SSRIs and SNRIs treat the core symptoms of PTSD in addition
to comorbid conditions such as depression, panic disorder, and
anxiety.’ Second-line monotherapy agents that are less well-studied
classes of medications include mirtazapine, nefazodone, tricyclic
antidepressants, and monoamine oxidase inhibitors.>® Unmentioned
in the CPG, the SNRI duloxetine has also been studied in the
monotherapy treatment of PTSD symptoms with positive results,
warranting further research.”® Prazosin as adjunct therapy has shown
consistent efficacy in improving sleep and reducing nightmares.’
Additional adjunct therapies may include atypical antipsychotics,
typical antipsychotics, nonbenzodiazepine hypnotics, buspirone,
bupropion, trazodone, gabapentin, lamotrigine, propranolol, and
clonidine.

Recently, benzodiazepines have been scrutinized as being
potentially harmful when used in patients with PTSD. Benzodiazepines
show a lack of efficacy evidence in PTSD treatment, are associated
with significant withdrawal symptoms,'® and have a high potential
for dependence. Furthermore, daily use of benzodiazepines has been
shown to interfere with the extinction of fear in prolonged exposure
therapy.!! The National Center for PTSD'? recommends reducing or
eliminating prescribing of benzodiazepines for those with PTSD. The
Army Surgeon General’s Policy'® also addresses increasing concerns
regarding “off-label” use of atypical antipsychotics and benzodiazepines
due to adverse metabolic effects, high abuse potential, and clinical
results demonstrating limited efficacy for PTSD symptom treatment.

With regard to pharmacotherapy, the CPG recommends
monotherapy as the preferred course of treatment in addition to
psychotherapy and behavioral interventions for patients with PTSD.*
However, the severity and complexity of symptom profiles of service
members may require combination therapy in order to adequately
treat patient symptoms.* Hoffman et al'* describe combination therapy
as more than 2 medications for 1 indication or prescription of 2 or
more medications with identical or similar mechanisms of action in 1
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B Patients with posttraumatic stress disorder (PTSD) often
receive prescriptions for multiple medications that have
the potential for drug-drug interactions.

B More research is needed to clarify the risk of polypharmacy
when treating PTSD and comorbid conditions.

individual. For PTSD, combination therapy may be used for
treating comorbid disorders and supplementing the effect of
the primary medication.'® Federal funding has not provided
for systematic studies on polypharmacy usage.!® The current
literature describes data obtained from passive surveillance,
surveys, and record reviews.

With multiple medications available for both labeled
and off-label use in PTSD, the opportunity for drug-
drug interactions and potential for adverse side effects
are concerns. The CPG* lists serotonin syndrome as a
possible adverse drug event with the use of SSRIs, SNRIs,
and other serotonin-augmenting medications. Serotonin
syndrome is described as a triad of mental status changes,
autonomic hyperactivity, and neuromuscular abnormalities
with varying degrees of severity.'® SSRI overdose has a
10%-14% incidence of serotonin syndrome, with sertraline,
paroxetine, and fluvoxamine the most contributory SSRI
medications.!” In 2004, the Toxic Exposure Surveillance
System'® identified 48,204 exposures to SSRIs that resulted
in moderate or major outcomes in 8,187 patients and death
in 103 patients; the vast majority of these fatalities were
associated with coingestants. No clear guidance regarding
patients using multiple pharmacologic agents and risk for
serotonin syndrome is provided.*

The objective of the current analysis was to review the
prescription medication experience among an active-duty
cohort diagnosed with PTSD and describe their medication
use. Secondary endpoints included screening medication
profiles for potential drug-drug interactions involving SSRIs,
SNRIs, and other PTSD-related medications, as well as any
documented adverse drug event in the outpatient medical
record.

METHOD

Participants

This study was reviewed and approved by the local
institutional review board (NHCP.2010.0175). Clinicians
obtained data for 275 active-duty service members
through a systematic review of outpatient care records.
The target population was patients aged 18 to 65 years who
had a diagnosis of PTSD (ICD-9 criteria'®) and received
psychiatric treatment at Naval Hospital Camp Pendleton,
Camp Pendleton, California, between October 1, 2010, and
October 31, 2010.

Research Design

Study clinicians conducted a retrospective chart review of
electronic outpatient medical records in the Armed Forces
Health Longitudinal Technology Application and Composite

Health Care System. These records are maintained by the
United States Navy Bureau of Medicine and Surgery in Falls
Church, Virginia. Study clinicians reviewed the prescription
medication experience among an active-duty cohort with
PTSD at Naval Hospital Camp Pendleton over a 6-month
period (October 1, 2010, through March 31, 2011), described
the use of both PTSD-related and non-PTSD-related
medications, identified frequency and classes of PTSD-
related medication use, and screened medication profiles for
potential drug-drug interaction involving only PTSD-related
medications.

Measures

Demographic information and data regarding use of
tobacco and history of alcohol misuse were collected. All
medications that were prescribed and dispensed between
October 1, 2010, and March 31, 2011, were recorded in
a Microsoft Access Database. Data were collected on
medications having potential use in PTSD treatment (both
monotherapy and adjunct use), which are listed in Table
1-9 of the CPG (Table 2).* We classified medications from
the CPG as PTSD-related, with the addition of duloxetine,
temazepam, clonidine, guanfacine, desvenlafaxine, and
milnacipran, to include most medications within the CPG-
specified classes.? All other medications collected from the
patients’ profiles were classified as non-PTSD treatment-
related medications. The duration of medication treatment
was defined as the intended therapeutic days’ supply as
written by the prescriber and dispensed by the pharmacy.
Total days of prescription coverage were censored at October
1, 2010, and March 31, 2011, in order to define prescription
coverage days within this 182-day period. A therapeutic
overlap was defined as being greater than 1 day of medication
overlap by any 2 or more drugs.

Potential drug-drug interactions were identified
using Lexi-Comp Database.?® The Lexi-Comp Database
categorizes drug-drug interactions as follows: category A
(no interaction), category B (no action needed), category
C (monitor therapy), category D (modify regimen), or
category X (avoid combination).?’ Due to clinical relevance,
drug-drug interactions were analyzed between specific
PTSD-related medications with category D and X ratings
in this study. Data also were collected regarding whether an
adverse drug event occurred as documented by the provider
from outpatient electronic medical records.

Data Analysis

Descriptive analyses included the number of patients who
received prescription medications among the PTSD patients
defined by inclusion criteria. Analyses also described
the prescription days covered among all the patient days
available in the 182-day observation period.

RESULTS

Demographic data were collected for 275 patients (Table
1) treated for PTSD at this institution, as defined by inclusion
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Table 1. Characteristics of Active-Duty Patients Treated for
Posttraumatic Stress Disorder (N=275) at Naval Hospital
Camp Pendleton

Characteristic Patients, n (%)

Gender
Male 255(93)
Female 20(7)
Branch of service
Marine Corps 239 (87)
Navy 36 (13)
Rank
Enlisted 260 (95)
Officers 15 (5)
Age, mean (range), y 29 (19-47)

criteria. All 275 patients were active duty; most were male,
enlisted, Marine Corps members with an average age of 29
years (Table 1). Data regarding social and health behavior
indicated that 48% of patients were tobacco users during
the 6-month study period, and 27% had a diagnosis of
alcohol abuse or dependence before or during the 6-month
time period. The mean number of patient encounter notes
written by any health care provider during this 6-month
study was 48, with a range of 1 to 326 encounter notes.

Most patients (243 [88.4%]) had at least 1 medication
dispensed during the 6-month time period, and 219
(79.6%) had at least 1 PTSD-related medication dispensed
(Table 2). The most frequently dispensed PTSD-related
medications were zolpidem: 149 (9.8%), sertraline: 147
(9.7%), gabapentin: 134 (8.8%), prazosin: 111 (7.3%), and
trazodone: 110 (7.2%). The medications with the most
days of prescription coverage were gabapentin (4,901
patient days), sertraline (3,939 patient days), bupropion
(3,470 patient days), trazodone (3,061 patient days), and
fluoxetine (2,650 patient days). However, the medications
with the longest mean days of treatment per patient were
tiagabine (153 days/patient), carbamazepine (131 days/
patient), risperidone (109 days/patient), gabapentin (96
days/patient), and lamotrigine (95 days/patient). There
were 153 (55.6%) patients prescribed >1 PTSD-related
medication.

Of the 219 patients with at least 1 prescribed PTSD-
related medication, the most common medication classes
dispensed were SSRIs (25.5%), novel antidepressants
(15.6%), anticonvulsants (15.0%), nonbenzodiazepine
hypnotics (9.8%), and SNRIs (9.6%). With respect to this
subgroup receiving PTSD-related medications, 58 (26.5%)
patients had overlapping periods of treatment between an
SSRI or SNRI and another PTSD-related medication (Table
3). Potential drug-drug interactions with SSRIs or SNRIs
were identified in 75 cases, most creating risk for serotonin
syndrome. Potential drug-drug interactions involving
an SSRI or SNRI and another PTSD-related medication
involved 44 (20.1%) patients in this subgroup. Among
these 44 patients, a total of 55 different potential drug-drug
interactions were identified, the most common was between
an SSRI and trazodone (24 cases identified). There were no
reports or observations of serotonin syndrome or cases of
cardiac dysrhythmias related to QTc prolongation.

Pharmacologic Therapy for PTSD
DISCUSSION

Patients with PTSD may be prescribed more than 1
medication to treat associated complex symptom profiles.
As our study demonstrates, SSRIs and SNRIs are commonly
prescribed medications for PTSD treatment, and, therefore,
serotonin syndrome is of particular concern. Of our sample
of military members with a PTSD diagnosis, 80% were
prescribed at least 1 PTSD-related medication, and 55.6%
were prescribed >1 PTSD-related medication (Tables 2
and 3). The most frequently dispensed medications were
as follows: zolpidem, sertraline, gabapentin, prazosin, and
trazodone; the SSRIs and SNRIs were the most common
medication classes dispensed.

The number of dispensed prescriptions for duloxetine
was greater than venlafaxine, which is of interest due to
strong monotherapy recommendations for venlafaxine
use. This practice pattern may be due to additional
comorbidities in this cohort, such as neuropathic pain,
but those data were not available in this review. The
high prevalence of zolpidem use is notable, as hypnotics
are reserved for second-line insomnia treatment after
trazodone and are recommended to be used only for short
periods of time.* The addition of zolpidem to the Veterans
Affairs national formulary in 2008%* may account for the
increased prescribing pattern observed in this study as well
as in previous studies near this time period.!? Overall, the
PTSD-related prescriptions dispensed to our cohort were
in accordance with the CPG and first-line treatment for
global PTSD symptoms.*

In addition to the number of prescriptions dispensed,
we calculated days’ coverage of medication per patient.
The majority of SSRI/SNRI prescriptions were dispensed
on average for greater than 30 days per patient (including
dispensed refills) (range, 22-153 days/patient). This finding
indicates that SSRI/SNRI trial periods extended beyond 4
weeks, which is generally considered the minimum time
of therapy for onset of action. The medications dispensed
with the longest mean days of prescription coverage
included risperidone and several anticonvulsants. Of
significant interest is the use of atypical antipsychotics
in this patient population. Although length of coverage
averaged more than 3 months per patient, risperidone was
not dispensed to many individual patients. Infrequent use
is consistent with the low risk/benefit ratio associated with
atypical antipsychotics. A randomized clinical trial*® of
veterans with PTSD found risperidone ineffective at PTSD
symptom reduction when used as an adjunct to other
medication therapy. Atypical antipsychotics are reserved as
last-line treatment due to potential risks, such as metabolic
abnormalities, as outlined by the Army Surgeon General’s
Policy 0of2012.13 The CPG does not support the use of atypical
antipsychotics as adjunct PTSD therapy due to unknown
benefit but does specifically recommend against risperidone
use.* The CPG also discourages the use of antipsychotics
as monotherapy treatment and use of benzodiazepines
as any part of pharmacologic PTSD treatment.* Aligning
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Table 2. Distribution of Dispensed Prescriptions Among Patients Treated With PTSD-Related
Medications at Naval Hospital Camp Pendleton Between October 2010 and March 2011

No. of Prescriptions Total Days of Mean Days
Patients,n (%) (% of PTSD-related Prescription Coverage of Treatment per
Medications? (N=275)P medications)© (% of patient days)? Treated Patient
Antidepressants
SSRls
Citalopram 46 (16.7) 87 (5.7) 2,909 (5.8) 63
Escitalopram 29(10.5) 70 (4.6) 2,379 (4.8) 82
Fluoxetine 40 (14.5) 82 (5.4) 2,650 (5.3) 66
Fluvoxamine 0 0 0 0
Paroxetine 2(0.7) 2(0.1) 70(0.1) 35
Sertraline 70 (25.4) 147 (9.7) 3,939(7.9) 56
SNRIs
Desvenlafaxine 0 0 0 0
Duloxetine 29(10.5) 83(5.5) 2,519 (5.0) 87
Milnacipran 0 0 0 0
Venlafaxine 27 (9.8) 63 (4.1) 1,895 (3.8) 70
MAOIs
Phenelzine 0 0 0 0
Tranylcypromine 0 0 0 0
TCAs
Amitriptyline 14(5.1) 20(1.3) 604 (1.2) 43
Clomipramine 0 0 0 0
Desipramine 0 0 0 0
Imipramine 0 0 0 0
Nortriptyline 1(0.4) 2(0.1) 44 (0.1) 44
Protriptyline 0 0 0 0
Novel antidepressants
Bupropion 41(14.9) 105 (6.9) 3,470 (6.9) 85
Mirtazapine 12 (4.4) 22(1.4) 672 (1.3) 56
Nefazodone 0 0 0 0
Trazodone 54 (19.6) 110(7.2) 3,061 (6.1) 57
Antipsychotics
Typical antipsychotics
Chlorpromazine 0 0 0 0
Haloperidol 0 0 0 0
Atypical antipsychotics
Olanzapine 5(1.8) 7 (0.5) 141 (0.3) 28
Quetiapine 35(12.7) 96 (6.3) 2,412 (4.8) 69
Risperidone 5(1.8) 16(1.1) 543 (1.1) 109
Benzodiazepines
Alprazolam 2(0.7) 5(0.3) 130(0.3) 65
Clonazepam 10(3.6) 21(1.4) 464 (0.9) 46
Diazepam 22(8.0) 38(2.5) 517 (1.0) 24
Lorazepam 17 (6.2) 25(1.6) 381(0.8) 22
Temazepam 4(1.5) 6(0.4) 102(0.2) 26
Nonbenzodiazepine hypnotics
Zaleplon 0 0 0 0
Zolpidem 71(25.8) 149 (9.8) 3,563 (7.1) 50
Nonbenzodiazepine (antianxiety)
Buspirone 7 (2.5) 15(1.0) 424 (0.8) 61
Sympatholytics
Clonidine 0 0 0 0
Guanfacine 0 0 0 0
Prazosin 44 (16.0) 111(7.3) 3,315(6.6) 75
Propranolol 5(1.8) 10(0.6) 416 (0.8) 83
Anticonvulsants
Carbamazepine 2(0.7) 4(0.3) 262 (0.5) 131
Gabapentin 51(18.5) 134 (8.8) 4,901 (9.8) 96
Lamotrigine 14 (5.1) 48 (3.2) 1,326 (2.6) 95
Tiagabine 2(0.7) 10 (0.6) 305 (0.6) 153
Topiramate 18 (6.5) 32(2.1) 1,088 (2.2) 60
Valproate 0 0 0 0

2Selected medications from the 2010 Veterans Affairs/Department of Defense Clinical Practice Guideline for
Management of Posttraumatic Stress.*

bCohort =275 patients; number of patients taking any medication = 243 (88.4%); number of patients taking PTSD
medications=219 (79.6%).

“Total number of all prescriptions dispensed =2,997; total number of PTSD-related medication prescriptions
dispensed=1,519; 153 (55.6%) patients prescribed more than 1 PTSD medication.

dDays of prescription coverage include all dispensed refills. Prescription coverage percentage calculated from total
days of prescription coverage divided by the maximum number of days of coverage (50,050) in a cohort of 275.

Abbreviations: MAOIs =monoamine oxidase inhibitors, PTSD = posttraumatic stress disorder, SNRIs = serotonin-
norepinephrine reuptake inhibitors, SSRIs = selective serotonin reuptake inhibitors, TCAs=tricyclic antidepressants.
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Table 3. Potential Drug-Drug Interactions Among PTSD Patients Dispensed SSRI
or SNRI Medications at Naval Hospital Camp Pendleton October 2010 Through
March 2011 (data reflect 55 potential drug-drug interactions among 44 patients

in a cohort of 275 PTSD patients)

Mean  Category of Potential Adverse
Overlap  Drug-Drug Outcome of

Drug-Drug Combinations Cases (n) (days) Interaction® Drug-Drug Interaction
Citalopram
Buspirone 1 30 D Serotonin syndrome
Nortriptyline 1 14 X Serotonin syndrome
Quetiapine 5 30 D QTc prolongation®
Sertraline 4 7 X Serotonin syndrome
Trazodone 7 38 D QTc prolongation®
Venlafaxine 1 3 D Serotonin syndrome
Duloxetine
Bupropion 3 30 Serotonin syndrome®
Trazodone 2 21 Serotonin syndrome
Escitalopram
Amitriptyline 1 21 D Serotonin syndrome
Duloxetine 1 3 D Serotonin syndrome
Quetiapine 2 26 X QTc prolongationd
Trazodone 3 60 X Serotonin syndrome
Fluoxetine
Bupropion 3 15 D Serotonin syndrome®
Escitalopram 2 17 D Serotonin syndrome
Sertraline 1 25 D Serotonin syndrome
Trazodone 7 23 D Serotonin syndrome
Sertraline
Bupropion 1 89 D Serotonin syndrome®
Buspirone 3 13 D Serotonin syndrome
Duloxetine 1 21 D Serotonin syndrome
Escitalopram 3 27 D Serotonin syndrome
Mirtazapine 3 25 D Serotonin syndrome
Trazodone 6 31 D Serotonin syndrome
Venlafaxine 2 4 D Serotonin syndrome
Venlafaxine
Bupropion 2 61 D Serotonin syndrome®
Escitalopram 1 90 D Serotonin syndrome
Mirtazapine 2 54 D Serotonin syndrome
Trazodone 1 36 D Serotonin syndrome
Citalopram/buspirone/quetiapine 1 30
Citalopram/buspirone D Serotonin syndrome
Citalopram/quetiapine X QTc prolongation®
Citalopram/trazodone/fluoxetine 1 43
Citalopram/trazodone D QTc prolongation®
Trazodone/fluoxetine D Serotonin syndrome
Duloxetine/trazodone/bupropion 1 30
Duloxetine/trazodone D Serotonin syndrome
Duloxetine/bupropion D Serotonin syndrome®
Duloxetine/venlafaxine/escitalopram 1 27
Escitalopram/duloxetine D Serotonin syndrome
Escitalopram/venlafaxine D Serotonin syndrome
Fluoxetine/bupropion/trazodone 1 5
Fluoxetine/bupropion D Serotonin syndrome®
Fluoxetine/trazodone D Serotonin syndrome
Venlafaxine/escitalopram/duloxetine 1 30
Venlafaxine/escitalopram D Serotonin syndrome
Escitalopram/duloxetine D Serotonin syndrome

aCategory D interactions should prompt providers to consider modifying prescriptions; category X
interactions should prompt providers to avoid prescription combinations.

PRisk of QTc prolongation highest with citalopram dose >60 mg/d.

Strong cytochrome P450 2D6 inhibition with bupropion will increase concentrations of the

interacting drug.

dEscitalopram (S-isomer of citalopram) is documented as having a category X interaction for QTc
prolongation with quetiapine; however, dose-dependent QTc prolongation has not been observed
in studies per US Food and Drug Administration drug safety communication posted in 2011.2'

Abbreviations: PTSD = posttraumatic stress disorder, SNRI=serotonin-norepinephrine reuptake
inhibitor, SSRI=selective serotonin reuptake inhibitor.

Pharmacologic Therapy for PTSD

with this recommendation, we found
that there were a relatively small
number of prescriptions dispensed for
benzodiazepines.

Currently, there is no literature that
quantifies the degree of risk created by
combining multiple medications used
for treatment of service members with
PTSD. Of the patients in our cohort
who were dispensed PTSD-related
medications, one-half were dispensed
more than 1. On the basis of the large
number of SSRIs and SNRIs dispensed,
we chose to review the potential drug-
drug interactions involving these
medication classes within the subset
of patients who received PTSD-related
medications. Potential for drug-drug
interactions increased when patients
had overlapping time periods covered
by SSRIs and SNRIs and any other of
our designated PTSD-related medica-
tions. Of the 219 people who received
PTSD-related medications, 194 patients
(88.6%) received SSRIs and/or SNRIs,
creating a risk for category D or X
drug-drug interactions of 25.1%. The
most frequent combinations involved
a potential drug-drug interaction with
trazodone. Other medication combina-
tions were identified with potential for
inducing cytochrome P450 involvement
or QTc prolongation as shown in Table
3. However, we found serotonin syn-
drome to be the most concerning risk.

Serotonin syndrome can be precipi-
tated by the use of >2 medications that
increase serotonin levels, such as SSRI or
SNRIs, tricyclic antidepressants, mono-
amine oxidase inhibitors, bupropion,
serotonin modulators (nefazodone,
trazodone), valproate, carbamazepine,
and buspirone, all of which are included
in the CPG for PTSD treatment with
varying recommendations for use.*!®
Serotonin syndrome may occur with
therapeutic medication combinations,
with intentional overdose, or through
unintentional drug reactions.'® Most
reported cases of serotonin syndrome
are in patients taking multiple sero-
tonergic agents or those who have
considerable exposure to a single sero-
tonin-augmenting drug.*

Although no adverse drug events
were reported in our cohort, our study
shows that there was a risk for serotonin
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syndrome. There’are several factors that may ‘explain the
absence of observed adverse drug events. The incidence of
serotonin syndrome is difficult to assess in clinical practice
for several reasons, including underdiagnosis. According
to Boyer and Shannon,'® more than 85% of physicians do
not recognize serotonin syndrome as a clinical diagnosis.
Symptoms also may be attributed to other medical or
psychiatric illness.* A diagnosis of serotonin syndrome
is mostly determined by exclusion and inference from a
patient’s current medications.?*

The probability of such events may be relatively low in
this cohort, even when multiple drug-drug overlaps exist.
Additionally, our data document all dispensed medications,
but patients may not have taken all medications as
prescribed. Poor medication adherence, including overuse
and underuse of medication,?® is common in those with
challenging conditions such as PTSD.?® The observed
potential drug-drug interactions reflected in our data
would be less likely to occur if patients were noncompliant
with medications. Nonetheless, the potential for serious
drug-drug interactions in patients taking PTSD-related
medications merits concern and extra vigilance on the
part of providers to minimize risks. In 6 of these patients,
the risk was increased by overlaps of 3 serotonin-affecting
medications. Some of these overlaps were duplications of
therapy, meaning 2 medications with the same mechanism
of action were covering the same time period. Providers may
have advised patients to discontinue taking 1 medication
when another was prescribed in these situations, but our
chart review did not reflect this kind of provider counseling.

This novel exploration of combination medication use
in a well-defined cohort highlights the risk of serotonin

syndrome in patiénts receiving treatment for PTSD. The
study’s limitations, however, must be addressed in future
work. A retrospective chart review provided detailed
information about the medications dispensed to each patient
with complete medication profiles, but could not verify that
patients used the medication as directed. Also, we could
not ascertain providers’ reasoning for multiple medication
prescriptions from the medical records. The small number
of providers for this population during this time period may
have introduced provider-specific medication selection bias.

Our methodology was not designed specifically for the
detection of serotonin syndrome, and while no adverse
events were reported, this does not mean that none occurred.
The literature indicates that both patients and providers
have difficulty recognizing these symptoms or may not
attribute mild symptoms to medication use.'®?” Our data
were obtained during the year that the CPG was published.*
Providers may not have fully implemented these guidelines
into practice for our cohort. In addition, the cohort was not
restricted to those with exclusive diagnoses of PTSD. The
CPG notes that 50% to 80% of patients with PTSD have >1
comorbid mental health disorders.* Comorbid conditions
and their respective treatments may limit inference about
our findings as they relate specifically to PTSD.

Future analyses of these and other data should expand
beyond the SSRI and SNRI classes and include all other PTSD
medication classes and potential drug-drug interactions. In
addition, the non-PTSD medication data collected warrant
further exploration, with special focus on pain and sleep
medications, which are frequently prescribed. Continued
evaluation of prescription practices over time is important
in this critically important population.

Submitted: May 26, 2015; accepted June 23, 2015.
Published online: December 3, 2015.

Drug names: alprazolam (Xanax, Niravam, and
others), bupropion (Wellbutrin and others),
carbamazepine (Tegretol, Epitol, and others),
citalopram (Celexa and others), clomipramine
(Anafranil and others), clonazepam (Klonopin

and others), clonidine (Catapres and others),
desipramine (Norpramin and others),
desvenlafaxine (Pristiq, Khedezla, and others),
diazepam (Valium and others), duloxetine
(Cymbalta), escitalopram (Lexapro and others),
fluoxetine (Prozac and others), fluvoxamine (Luvox
and others), gabapentin (Neurontin, Gralise, and
others), guanfacine (Tenex and others), haloperidol
(Haldol), imipramine (Tofranil and others),
lamotrigine (Lamictal and others), lorazepam
(Ativan and others), milnacipran (Savella),
mirtazapine (Remeron and others), nortriptyline
(Pamelor, Aventyl, and others), olanzapine (Zyprexa
and others), paroxetine (Paxil, Pexeva, and others),
phenelzine (Nardil and others), prazosin (Minipress
and others), propranolol (Inderal and others),
protriptyline (Vivactil and others), quetiapine
(Seroquel and others), risperidone (Risperdal and
others), sertraline (Zoloft and others), temazepam
(Restoril and others), tiagabine (Gabitril and others),
topiramate (Topamax and others), tranylcypromine
(Parnate and others), trazodone (Oleptro),
venlafaxine (Effexor and others), zaleplon (Sonata
and others), zolpidem (Ambien, Edluar, and others).
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