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Objective: To systematically identify novel pharmacolog-
ical strategies for preventing or treating post-traumatic
stress disorder (PTSD) by leveraging large-scale analysis
of real-world observational data.

Methods: Using a self-controlled study design, the asso-
ciation between 1399 medications and the incidence of
PTSD across four US insurance claims databases covering
commercially insured, Medicare eligible, and Medicaid
patients was examined. A validated algorithm for identi-
fying PTSD in claims data was used, and medications were
identified by their RxNorm ingredient. Medications used to
treat PTSD or its symptoms (e.g., antidepressants, anti-
psychotics) were excluded. Medications associated with
>30% reduction in risk of PTSD in >2 databases were
identified.

Results: A total of 137,182,179 individuals were included in
the analysis. Fifteen medications met the threshold criteria

Post-traumatic stress disorder (PTSD) affects approxi-
mately 7% of people in the United States at some point
during their life (1, 2) and is much more common in specific
subpopulations, such as veterans of war (3). PTSD is twice
as common in women compared with men (1, 4) and is the
result of experiencing a traumatic event or series of events,
such as military combat, rape and sexual assault, automo-
bile accidents, natural disasters, witnessing death or serious
injury, or an unexpected death of a close friend or family
member (5-9). Symptoms of PTSD may include re-
experiencing the event through nightmares or flashbacks,
avoiding reminders of the event, persistent arousal, such as
having difficulties with sleep or always being on edge, and
mood disturbances, including negative thoughts about
oneself and feelings of social isolation (1).

For some, symptoms of PTSD may last a few days or
weeks, while for others it may persist as chronic PTSD and
last years or decades following the traumatic event (10).
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for a potential protective effect on PTSD; six were cate-
gorized as “primary signals” while the remaining nine were
considered “potential signals”. The primary signals include
a beta blocker that has been previously studied for PTSD,
and five medications used to treat attention-deficit/hy-
peractivity disorder. The potential signals include four
medications used to treat substance use disorders and five
medications used to treat sleep disorders.

Discussion: The medications identified in this analysis
provide targets for further research in studies that are
designed to examine specific hypotheses regarding these
medications and the incidence of PTSD. This work may
aid in discovering novel therapeutic approaches to treat
PTSD, wherein new and effective treatments are badly
needed.

Psych Res Clin Pract. 2022; 4:12-20, doi: 10.1176/appi.
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HIGHLIGHTS

e Four large US-based administrative claims databases
were used to analyze the association between all mar-
keted prescription medications and the outcome of
incident post-traumatic stress disorder (PTSD)

Of the 1399 medications examined, there were 15 that
met the strict filtering criteria for showing consistent,
moderate-to-strong, protective effects against the
outcome

Medications fell into four main classes: (1) a beta blocker
(propranolol), (2) five medications used to treat atten-
tion-deficit/hyperactivity disorder (ADHD), (3) four
medications used to treat substance use disorders and
(4) five medications used to treat sleep disorders

e These findings identify rational starting points for future
hypothesis-driven research to explore these associations
in greater detail
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Although PTSD is a prevalent and potentially debili-
tating condition, it affects only a portion of patients who
experience trauma. Risk factors for developing PTSD
include previous exposure to trauma, intensity of response
to the traumatic event, lack of social support, trait anxiety,
ethnicity, and socioeconomic indicators (11-13).

Cognitive behavioral therapy is the most common form
of post-traumatic treatment designed to prevent the onset
of PTSD and has been found to be only moderately
effective (14). In recent years, there has been an increased
interest in the exploration of pharmacologic therapy for
the prevention of PTSD (14, 15). Following a traumatic
event, the body experiences neuroendocrine changes,
such as lower cortisol levels (11), and it has been hy-
pothesized that medications that impact the neuroendo-
crine system and regulation of stress-related hormones
could be promising candidates for future preventative
treatments (14). Additionally, potential prophylactic
treatments may include pharmacotherapies that impact
the formation of memories (14). The most commonly
proposed and studied medications include hydrocortisone
(16), propranolol (17), benzodiazepines (18) and morphine
(19); however, apart from moderate evidence for the
benefit of hydrocortisone, prior research is limited and
based on relatively small observational studies, pilot
studies and/or animal models. Currently, the only FDA
approved treatments for PTSD are two selective serotonin
reuptake inhibitors (SSRIs), sertraline and paroxetine,
which are effective in reducing symptoms of PTSD in
some patients (20) and have an overall positive safety
profile with insomnia being the most prevalent adverse
event (21). The treatment guidelines for PTSD issued by
the United States Department of Veterans Affairs (VA)
and the Department of Defense (DoD) also include as
recommended pharmacotherapies the SSRI fluoxetine as
well as one serotonin-norepinephrine reuptake inhibitor
(SNRI), venlafaxine (22). The VA and DoD additionally
suggest the use of nefazodone (a serotonin antagonist and
reuptake inhibitor), imipramine (tricyclic antidepressant)
or phenelzine (monoamine oxidase inhibitor), if other
therapies are ineffective. Like many other diseases, a
“one-size-fits-all” approach where the only approved
therapies are from a single treatment class is not ideal.
This is especially true for a condition as diverse as PTSD
where patients can vary substantially on age, gender,
comorbidities, and type of trauma experienced. There is a
gap in knowledge about what treatments are most effec-
tive for which patients and in what ways they are effec-
tive (e.g., quality of life is largely unstudied). Despite
advances in the understanding of the pathophysiology of
PTSD and evidence suggesting alterations in neural cir-
cuitry, molecular biology, endocrinology and immune
reactivity, there are no new drug targets, and the only
medications that are FDA approved or included in treat-
ment guidelines are those agents that have been devel-
oped for other indications. There is a need to develop
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more effective and targeted treatments for PTSD based on
this increasing biological understanding (23).

Explorations into new effective PTSD treatments have
typically relied on a theory driven approach, which first
hypothesizes how PTSD biologically manifests in trauma
survivors and then identifies existing medications that may
mediate that pathway (14). However, there is potential to
look at a much broader landscape of medications. By
leveraging retrospective observational data, it is possible to
examine the association between all existing medications
and the incidence of PTSD to uncover potential targets for
new drug development.

Retrospective observational data, such as that from
administrative health insurance claims, has historically
been used to inform regulatory decision-making regarding
the safety and effectiveness of existing drugs (24, 25). We
created the Real-World Assessment and Research of Drug
Performance (REWARD) framework, which utilizes hun-
dreds of millions of patient records to study the association
between all medications with thousands of outcomes. This
framework has recently been used to identify unknown
benefits of existing drugs and thereby help to inform new
drug development in neuroscience (26-28). In this study,
the association of all existing medications with the inci-
dence of diagnosed PTSD was examined by leveraging
administrative claims data from four large US-based claims
databases. Results of this study may be used to generate
novel hypotheses aimed at the development of more
effective medications for the treatment and/or prevention
of PTSD.

METHODS

A self-controlled cohort design in which individuals serve
as their own controls was used. This design tends to pro-
duce less biased estimates with higher predictive accuracy
than other more commonly used designs, such as case-
control studies (29). An illustration of the study design
for a single medication can be found in Figure 1. A separate
analysis was conducted for every medication in each of the
four databases. That is, there were 1399 analyses (one for
each medication) conducted in each of the four databases—
a total of 5596 analyses. For each analysis of a specific
medication, all patients receiving that medication were
included. Patients receiving multiple medications over
time were included in multiple analyses, with their index
date corresponding to the initiation date of the drug being
studied. The REWARD framework has been used in pre-
vious studies examining treatments associated with the
risk of parkinsonism (27), dementia (28), and depression
and bipolar disorders (26).

Data Sources

The analysis was executed in four US-based administra-
tive claims databases. Each database contains data
from adjudicated health insurance claims (e.g., inpatient,
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outpatient/emergency department, and outpatient phar-
macy) and health plan enrollment information. Briefly, the
four databases included in this study were:

1. IBM® MarketScan® Commercial Database (CCAE): In-
cludes data from 154 million individuals enrolled in
employer-sponsored insurance health plans, during
January 1, 2000, through April 30, 2020.
IBM® MarketScan® Multi-State Medicaid Database
(MDCD): A claims database for 29 million Medicaid
enrollees from multiple states during January 1, 2006,
through December 31, 2019. Examples of patients that
are eligible for Medicaid coverage include low-
income families, qualified pregnant women and chil-
dren, and individuals receiving Supplemental Security
Income (30).
IBM® MarketScan® Medicare Supplemental Database
(MDCR): Includes data for more than 10 million re-
tirees with primary or Medicare supplemental coverage
through privately insured fee-for-service, point-of-
service, or capitated health plans during January 1,
2000, through January 31, 2020.
. Optum© Clinformatics® Data Mart. Includes 86
million members with private health insurance, who

FIGURE 1. The self-controlled cohort study design®
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are fully insured in commercial plans or in admin-
istrative services only and Medicare Advantage
(Medicare Advantage Prescription Drug coverage.
The population is representative of US commercial
claims patients (0-65 years old) with some Medicare
(65+ years old) during May 1, 2000, through Mar 31,
2020.

Data elements included were outpatient pharmacy
dispensing claims (coded with National Drug Codes) as
well as inpatient and outpatient medical claims, which
provide diagnosis codes (coded in ICD-9-CM or ICD-10-
CM). The use of the IBM MarketScan and Optum claims
databases was reviewed by the New England Institutional
Review Board (IRB) and was determined to be exempt
from broad IRB approval, as this research project did not
involve human subjects research.

Exposure and Control Definition

Medications were identified according to the RxNorm
ingredient. All RxNorm ingredients received by patients in
any of the databases during the study period were included
(n = 1399 unique ingredients) and analyzed independently.
Individuals were identified at the time they first filled the
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2 An example studying the association between one medication and incident PTSD by including all patients who were exposed to the medication. It
shows incident PTSD occurring during the time a patient was on treatment (Patient 1), not occurring in patient's history (Patient 2), occurring
outside of the observation windows and therefore not counted in either period (Patient 3) and occurring during the unexposed control period
(Patient N). This approach was repeated for all medications identified in the database.
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medication of interest. An exposure period was defined as
the period starting with initiation of the medication until
discontinuation or end of observation, allowing for a gap of
the medication supply plus 30 days between consecutive
fills. The time directly preceding the exposure and equal in
length to the exposure period served as the unexposed
(i.e., control) period.

Medications commonly used for treating PTSD or its
symptoms, such as antipsychotics, antidepressants and
mood stabilizers, were excluded from the analysis due to
the confounded relationship to the outcome introduced by
the study design. Because these medications are used to
treat the condition, exposure to these medications will
typically come after the first diagnosis of PTSD and rarely
prior. This leads to a much higher incidence of the con-
dition in the unexposed period compared with the exposed
period and thus artificially reduces the relative risk when
using this study design.

Outcome Definition

Subjects with an incident PTSD diagnosis were identified
as those having at least two claims containing a diagnosis
for PTSD (ICD-9-CM code 309.81 or ICD-10-CM codes
F43.10, F43.11, F43.12) on distinct service dates and
occurring within 12 months of each other. The date of the
first claim was considered the outcome date. A study
examining the validity of identifying PTSD patients in the
VA National Patient Care Database using two claims with
an ICD-9-CM code for PTSD (309.81) yielded a positive
predictive value of 81.8% when compared with the self-
reported PTSD Checklist (PCL) (31).

Statistical Analysis

For each treatment, incidence rates (IR) of PTSD were
calculated for the exposed and unexposed periods, and an
incident rate ratio (IRR) was calculated as the IR in
exposed divided by the IR in unexposed. An IRR >1.0 in-
dicates more cases identified after initiation of the medi-
cation, while an IRR <1.0 indicates fewer cases identified
after initiation.

The IRRs, corresponding 95% confidence intervals,
and p-values were calibrated using negative controls to
adjust for residual bias. Negative controls included
medications that have no evidence of association with
PTSD according to product labels, spontaneous event
reports or PubMed indexed publications using the Com-
mon Evidence Model, which builds upon the OHDSI
Knowledgebase (32). A self-controlled cohort study was
performed for each of the negative controls, and the ef-
fect estimates were captured. Characteristics of this
empirical distribution (i.e,, mean and variance of the ef-
fect estimates) were used to calibrate all associations
examined in this study. For example, if the distribution of
negative controls showed a mean estimate <1.0, then it
was assumed that all associations were biased towards a
protective association, and calibration was used to adjust
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these associations in the opposite (non-protective)
direction.

Following calibration of the effect estimates, confidence
intervals and p-values, strict filtering criteria were applied
to identify medications with potential protective benefits

in PTSD:

1. The medication must have been associated with a
reduction of >30% (moderate effect) or >50% (strong
effect), with p < 0.05, for the incidence of PTSD, in at
least two databases; and

2. There must have been no evidence of increased risk
between the medication and PTSD in any of the data-
bases, defined as having an IRR >1.3 with p < 0.05.

The calibrated results were reported for analyses in
each of the four databases. A meta-analysis using a mixed-
effects Poisson regression model with random study ef-
fects was then performed to pool results across the four
databases into a single effect estimate and 95% confidence
interval. The I? measure was used to measure heteroge-
neity of the associations across the data sources.

RESULTS

A total of 137,182,179 individuals were included in the
analysis across the 4 databases. The average age of patients
diagnosed with PTSD varied across the databases, with the
youngest being represented in the MDCD database (mean
age 28.2 years) and the oldest being represented in the
MDCR database (69.9 years). Approximately two-thirds of
patients diagnosed with PTSD were women in the CCAE,
MDCD and Optum databases, while in the MDCR data-
base, most PTSD patients (58.2%) were men.

There were 1399 individual medications studied, 15 of
which met the threshold criteria described above (Table 1).
Of the 15 medications identified, six are categorized as
“primary signals” while the remaining nine are considered
“potential signals”. The primary signals include medica-
tions that have been previously investigated or proposed as
potential therapies for PTSD but are not commonly used
for this purpose. The potential signals include medications
that showed strong protective effects. However, this may
be due to off-label use or the treatment of PTSD
symptoms.

The six primary signals and the associated calibrated
meta-analysis IRRs [95% CI] include the beta blocker
propranolol (0.63 [0.49-0.82]) and five medications used
to treat attention-deficit/hyperactivity disorder (ADHD—
atomoxetine (0.59 [0.55-0.63]), dexmethylphenidate (0.62
[0.51-0.76]), dextroamphetamine (0.67 [0.63-0.72]),
methylphenidate (0.60 [0.57-0.63]) and guanfacine (0.59
[0.56-0.62]) (Figure 2). The nine potential signals include
drugs that are indicated for the treatment of sleep disor-
ders/sleep disturbances and may have been used off-label
to treat PTSD (clonidine, cyproheptadine, hydroxyzine,
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TABLE 1. Results from the pooled meta-analyses across four US claims databases®

Cases in Cases in
N Treatment time, exposed unexposed Incident rate Lower Upper
Medication exposed mean + SD (days)®  period period ratio (IRR) 95% 95% p-value
Primary signals
Beta-blocker
Propranolol 992,417 170.8 + 221.8 2763 4678 0.63 0.49 0.82 0.001 0.84
ADHD treatments
Atomoxetine 445,868 220.1 + 259.6 1281 2186 0.64 0.51 0.81 <0.001 0.00
Dexmethylphenidate 374,128 270.3 + 3011 776 1169 0.68 0.50 0.91 0.010 0.70
Dextroamphetamine 1,465,446 296.6 + 300.3 3964 5847 0.73 0.58 0.92 0.008 0.55
Guanfacine 372,870 224.8 + 259.6 2394 4081 0.64 0.51 0.80 <0.001 0.00
Methylphenidate 1,253,423 2449 + 287.8 2841 4740 0.65 0.52 0.82 <0.001 0.18
Potential signals
Substance use disorder treatments
Acamprosate 65,914 107.6 + 1351 294 559 0.57 0.39 0.85 0.006 0.80
Disulfiram 51,818 115.3 + 138.2 189 406 0.48 0.32 0.72 <0.001 0.54
Naltrexone 228,930 127.0 + 135.9 1348 2609 0.55 0.39 0.77 0.001 091
Nicotine 439,998 47.3 + 54.8 1015 1589 0.63 0.44 0.90 0.012 0.79
Sleep disorder treatments
Clonidine 181,407 158.4 + 212.4 1196 2541 0.65 0.52 0.81 <0.001 0.00
Cyproheptadine 434,670 1231 +180.1 480 878 0.60 0.47 0.76 <0.001 0.00
Hydroxyzine 4,970,889 84.6 + 105.1 7631 13,381 0.65 0.50 0.85 0.002 0.95
Prazosin 145,583 142.3 + 171.3 4213 13,936 0.33 0.26 0.42 <0.001 0.67
Ramelteon 185,246 122.3 +157.4 257 481 0.57 0.40 0.81 0.002 0.61

@ All statistical results (IRR, lower and upper confidence limits, and p-value) were calibrated using negative controls. ADHD, attention-deficit/hyperactivity

disorder. IRR, incident rate ratio; SD, standard deviation.

® Treatment duration calculated within patients who had an outcome of post-traumatic stress disorder in either the exposed or unexposed periods.

prazosin and ramelteon) as well as drugs used to treat
substance use disorders (acamprosate, disulfiram,
naltrexone, and nicotine), which are common among pa-
tients diagnosed with PTSD. These are considered poten-
tial signals because the effect estimates may be biased by
the study design (i.e., their occurrence almost always fol-
lows a diagnosis of PTSD, since they are used as treat-
ments for the symptoms of the underlying disease, leading
to artificially low IRRs).

A full list of calibrated and uncalibrated results within
each of the databases and the pooled effects estimates from
the meta-analysis can be found in Table S1.

DISCUSSION

This study examined the association between more than
1000 medications and incident PTSD across four US
administrative claims databases, identifying 15 medications
that showed strong, consistent, protective associations
with PTSD, six of which have previously been investigated
or proposed as potential treatments. The pharmacological
signals generated by the approach taken here provide an
important first step to potentially discovering new, effec-
tive medications to treat and/or prevent PTSD.

One drug identified in this study, propranolol, was
examined previously as a potential treatment for PTSD
nearly 2 decades ago (17, 33) and, more recently, via
meta-analysis (34) and a clinical trial (35). Propranolol
has been hypothesized to be a potential deterrent of the
development of PTSD by virtue of its inhibitory effects on
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memory reconsolidation; however, the totality of current
evidence regarding its effectiveness is mixed (36). It is
possible that some of the effect seen in this study could
be due to its off-label use to treat PTSD, but this is likely
very rare compared to the overall rate at which pro-
pranolol is prescribed for other conditions. The remain-
ing medications evincing the strongest effects sizes in this
study, atomoxetine, dexmethylphenidate, dextroamphet-
amine, methylphenidate, and guanfacine, are all indicated
for the treatment of ADHD and include stimulant as well
as non-stimulant drugs. Each of these medications has
been proposed as a potential treatment for PTSD patients
(37-40), though evidence from human trials is relatively
scarce. These medications are thought to potentially
inhibit PTSD through various mechanisms, including the
enhancement of brain dopaminergic activity, the reduc-
tion of inflammatory cytokines and the strengthening of
prefrontal cortical norepinephrine connectivity (37, 39,
40). Individuals with ADHD have a nearly 3-fold
increased risk of developing PTSD (41), warranting
further research within this population. Such a study may
include an examination of whether ADHD patients who
are treated with these (and similar) medications have
lower rates of incident PTSD compared with ADHD pa-
tients who are treated with other therapeutic drug clas-
ses. While these medications have been identified here as
the primary signals, there are ways in which bias and
confounding due to the self-controlled study design could
be contributing to the observed protective effect esti-
mates. Individuals with ADHD may be at an increased
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FIGURE 2. Forest plots of meta-analyses results for the medications found to have protective associations with post-traumatic stress

disorder®

Medication

PRIMARY SIGNALS

Beta-blocker

Incidence Rate Ratio [95% CI] I-squared

Propranolol F—a— 0.63[0.49, 0.82] 0.84
ADHD treatments
Atomoxetine —a— 0.64 [0.51, 0.81] 0.00
Dexmethylphenidate | - { 0.68 [0.50, 0.91] 0.70
Dextroamphetamine }—.—[ 0.73 [0.58, 0.92] 0.55
Guanfacine —a— 0.64 [0.51, 0.80] 0.00
Methylphenidate —a— 0.65 [0.52, 0.82] 0.18
POTENTIAL SIGNALS
Substance use disorder treatments
Acamprosate I ] { 0.57[0.39, 0.85] 0.80
Disulfiram I ] } 0.481[0.32,0.72] 0.54
Naltrexone } . 0.55[0.39, 0.77] 0.91
Nicotine | = } 0.63[0.44, 0.90] 0.79
Sleep disorder treatments
Clonidine —a—] 0.65 [0.52, 0.81] 0.00
Cyproheptadine —a—] 0.60 [0.47, 0.76] 0.00
Hydroxyzine | ] | 0.65 [0.50, 0.85] 0.95
Prazosin . — 0.33[0.26, 0.42] 0.67
Ramelteon | . | 0.57 [0.40, 0.81] 0.61
0.:)9‘ 0.[18 O.;S 0.‘35 0.‘5 0.‘71 1 1.‘4

Incident rate ratio

@ Each bar represents the result of a meta-analysis for the pooled effect across the four claims databases. Cl, confidence interval; ADHD, attention-

deficit/hyperactivity disorder

risk of trauma due to risk-taking behaviors (42). If these
behavior occur more often in those who are untreated it
may lead to PTSD prior to them receiving treatment for
their ADHD. If this scenario plays out over many patients
it can result in a biased effect estimate in the protective
direction. This illustrates a limitation of the self-
controlled cohort design in general-medications used to
treat conditions related to PTSD (whether comorbidities,
risk factors, or consequences of the PTSD) which are
commonly given after the PTSD is diagnosed may pro-
duce estimates biased in the protective direction.
Conversely, if these medications are commonly given
prior to PTSD being diagnosed, the estimates will be
biased towards an increased risk.

Four of the signals in this study comprised medica-
tions that are used to treat addictive disorders, high-
lighting a potential shared pathway between the etiology
of PTSD and the development of addictive behavior.
Substance use disorders are commonly observed in pa-
tients diagnosed with PTSD, co-occurring in anywhere
from 25% to 73% of individuals with PTSD (43). If there
exists a shared biologic pathway between the develop-
ment of PTSD and substance use disorders, then it is
logical to hypothesize that treatments for one condition
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may be effective for treating the other. However, it is
important to note that substance use disorders often
manifest after the onset of PTSD, potentially through an
attempt to “self-medicate” (44), and the protective effects
found in this study may be driven in part by a confound
of the study design (i.e., because PTSD often precedes the
onset of a substance use disorder and, therefore, the
treatment for the substance use disorder, the relative
effect estimate will be artificially lower than the true
effect of the medication on the outcome of PTSD). To
overcome this limitation, future research on the associa-
tion between these medications and the onset of PTSD
may wish to examine a subset of patients diagnosed with
substance use disorders and compare rates of subsequent
PTSD in those that receive these treatments versus those
who do not.

While the methods used in this study are appropriate
for causal inference, the present research was designed to
identify a manageable number of hypotheses of biological
pathways, which can then be studied further, not to
confirm a causal association. The pharmacotherapies
identified here may benefit from additional observational
research implementing study designs tailored to the spe-
cific exposure of interest. A major strength of the present
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study is the use of a self-controlled design, which allowed
individuals to serve as their own control and thus control
for any time-invariant covariates, such as genetics. More-
over, the analysis included 5596 statistical models, each
with a unique combination of exposure, outcome and
database; and strict filtering criteria were applied to avoid
erroneous findings due to multiple comparisons and nar-
row confidence intervals. For example, it was required that
the medication must have been associated with at least a
30% reduction in the incidence of PTSD, a large effect in
observational research, in at least two of the four
databases.

The self-controlled cohort design does not control for
time-varying influences, including characteristics such as
comorbid conditions, medications and procedures
received, changes in general health status and age. Many
of these factors are typically associated with a worsening
of health as time passes; for example, as a function of age,
more comorbidities are diagnosed, and more medications
are prescribed. In the self-controlled design these factors
would typically bias results towards showing a risk (i.e.,
negative outcomes associated with worsening health
would occur more often after starting a drug purely due
to a longer time duration), and typically, it would not be
expected that these variables would bias results towards
a protective effect of the medication. However, there are
situations where the self-controlled cohort design may
bias results towards a protective effect. For instance,
drugs that are used to treat PTSD or conditions caused by
PTSD, and therefore create an exposure after a diagnosis
of PTSD, will typically show up as protective solely
because PTSD is being diagnosed prior to these medica-
tions being prescribed, not necessarily because the med-
ications are preventing the incidence of a future PTSD
diagnoses.

Another limitation of this study is that the evidence
gathered and analyzed was based on imperfect adminis-
trative claims data, though the diagnosis codes used to
identify PTSD have produced good measures of validity,
according to positive predictive values, especially when
requiring a second, confirmatory diagnosis, as was done in
this study (31). While this validation provides confidence
that when diagnosis codes are present for PTSD it is highly
likely the patient truly has PTSD, it does not account for
the potentially low sensitivity of PTSD being diagnosed in
a clinical setting (45). Therefore, the patients identified in
this study as having PTSD may reflect a more severe group
of PTSD patients compared with the overall PTSD
population.

In addition, the self-controlled cohort analysis may
not be ideal for chronic outcomes, due to the limited
amount of time patients remain on a medication after
initiating therapy. However, patients with exceptionally
short exposure periods added little information to the
analysis, due to observation periods being too short to
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capture outcomes; and thus, the individuals who
contributed the most information were those with long
exposure periods.

CONCLUSION

There is a large unmet need for medications that are
effective at preventing or treating PTSD. The few currently
approved treatments are antidepressants that are limited in
their efficacy for treating the totality of symptoms associ-
ated with PTSD and do not prevent incidence of the con-
dition. This study leveraged a vast amount of observational
data to perform large-scale analytics across multiple data-
bases. The associations between nearly 1400 drugs and the
outcome of incident PTSD were assessed, and a handful of
signals were detected, which may be candidates for further
investigation. This approach provides tangible targets for
more rigorous research that can aid in the discovery of new
and effective treatments not only for PTSD but also other
diseases for which the unmet medical need remains high.
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