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Objectives

AExplore the role of substance use disorders as an underlying predisposing
factor for the development of PTSD following traumatic events.

ALearn the prevalence of, basic biological underpinnings of, and psychology of
comorbid PTSD and SUD.

AUnderstand the role of ACEs in the development of both PTSD and SUD.

AExplore the dearth of pharmacological interventions and the new stance on
diagnosis priority.

ADiscover treatment recommendations.



Background of P

SD/

rauma and SUD

§%) Atrium Health



“T'm right there in the room, and no one even acknowledges me.”
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PrevalenceT by t he number s

APost-Traumatic Stress Disorder (PTSD) affects ~8% of the United States
population (324.5 million) = 26million people.

A90% or more of the ﬁ;eneral population will experience a traumatic event in their
lifetime; 70% of adults have experienced at least one severe trauma.

A Substance Use Disorders (SUD) affect between 8.1-24.7% of the US Population =
26.2 7 80million people.

AAdults with PTSD are 4.3x more Iik_elkl to have a SUD, and in a 1-%ear period, those
with PTSD have a 4.9x increased risk of the emergence of an SUD.

AConversely, those with SUDs are 6.5x more likely to have PTSD.

Aln the general population of those with PTSD, the prevalence of SUD is 21.6%-43%
ASoé Combi nat i ANDPTSD = %6J [11.2 million people.
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Neurobiology
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“According to the latest research,the average
human body is 20% water and 80% stress.”

"That's right! No huffing and puffing for 30 minutes
on a treadmill. We've developed a new stress test
that is faster and more accurate."
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Neurobiology

APhysical and psychological stress: facilitates drug self-administration
Initiation and drug use relapse.

AStress induction ‘ Tcravings and substance use behaviors.
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Neurobiology

AMediators in stress responses include corticotropin releasing hormone
(CRH) and norepinephrine (NE)e

ACRH initiates neuroendocrine function/response to stress (PTSD patients have
been found to have elevated levels of CRH in their CSF).

ACRH has been found to enhance the pharmacological effects of stimulants and
facilitates stress-induced drug-seeking behavior (in rodents).

ANE plays a key factor in stress-induced reinstatement of drug use as well as a
role in encoding emotional memories in the amygdala and the PFC (PTSD
patients have been found to have elevated NE in CSF indicating ramped up NE
activity).
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Neurobiology

AGABA and Glutamate Roles:

Aglutamate signaling (through NMDA/AMPA receptors) is a pivotal role in
learning and memory

AGABA is the main inhibitory/braking system in the brain.

Therefore, both stand as targets for potential treatment options.
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Neuropsychophysiology

AHowever, in the abstinent/withdrawal states of many substances, a
pronounced negative affective state exists with symptoms of:
ADysphoria/depressed mood
AAnxiety
AFrustration
AAnger
Alrritability

A Leading to attempts at dampening these feelings with continued substance use in those
with PTSD; alcohol reduces physiological arousal, increases disinhibition, and gives a
temporary cognitive distraction.

AWhen exposed to cues of their personal trauma, those with PTSD/SUD
report an increase in cravings for alcohol and cocaine (regardless of
presence of cues for their substance/alcohol).
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Psychology

AHypotheses for the high co-occurrence of PTSD and SUD:

A1) Shared Vulnerability:
A2) Susceptibility:

A3) High-Risk:

A4) Self-medication:

A5) Mutual Maintenance:
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Psychology

AHypotheses for the high co-occurrence of PTSD and SUD:

A1) Shared Vulnerability:
A2) Susceptibility:

A3) High-Risk:

A4) Self-medication:

A5) Mutual Maintenance:

ASUD and PTSD patients:
Acoping strategies used = emotion-focused >>> problem-focused.
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Risk factors and demographics

AHousehold of origin substance use nearly doubled the risk of a substance
dependence (use disorder).

AThose who dropped out of SUD/PTSD treatment (in veterans) were more likely to:
A Be homeless
A Obtain more VA disability
A Higher levels of tolerating uncertainty
A Lower distress tolerance
A Poorer treatment outcomes
A History of accidents/other trauma types (physical assault lowest rate of dropout)

ATreatment dropout demographics for PTSD only pts:
A Younger age
A Male
A African-American
A Lower education achieved
A Higher military rank
A More comorbid drug use
A Lower income
A Greater disability status/lower social support

A Higher pretreatment symptom severity =
¥%) AtriumHealth



Deal i ng with the
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Loaded with ACEs T unfavorably stacking

the deck

AACE: Adverse Childhood Events

A10 categories: physical abuse, emotional abuse, sexual abuse, physical
neglect, emotional neglect, growing up in a household with substance
use, household members who were criminals, household members with
mental iliness, parental discord, and illicit drug use.

AEach positive ACE criteria met:
Alncreased the likelihood of early start to substance use 2-4x
AO 5 A CE s-10x maeade o th& likelihood of illicit drug problems,
addiction to illicit drug addiction, and VDU
AACE score highly tied with lifetime drug use (higher the score, higher
the potential)

AOne of the strongest relationships in drug use behaviors and ACE
scores was the inverse relationship with score and early adolescent

Initiation
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ACEs everywhere

AForbelzvery_ increase in ACE score, 30-40% increase risk for each illicit drug
problem’i

A1) ever having problems
A 2) ever having a drug use disorder
A3) IVDU

AAccounting for one-half to one-third of the serious drug use problems (two-thirds of
VDU attributed to ACES)

AACEs are commoné?2/3 of the study rep
Childhood Events.

AFor each unit increase in ACE numbers, 60% increase in attempted suicides.

ACumulative lifetime exposure to adverse events is highly associated with drug
dependence indicating number of ACEs are more problematic than a single,
specific event.

%) Atrium Health



VAR

PTSD ACE

Mood/Anxiety

ACE \ SUD



ACE and alcohol

AACE reports of 1-2 é
A2-4x more likelytoself-r eport as fial coholicbo

AO 2 ACEsé@
AOdd of alcohol dependence increased by a third.

AParental divorce is more consistently associated with a lifetime of
alcohol dependence (and other psychiatric disorders).
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Opioids and ACEs

AACE scores were inversely associated with the age of first opioid use
and with starting any substance use at an earlier age, confers more
likelihood of developing an use disorder for that substance.

ARisk of drug dependence problems is significantly greater for adolescent recent-
onset users compared to adult recent-onset users.

AThe rates of lifetime (alcohol) dependence declined from more than 40% age of
onset 14 or younger to approx. 10% age of onset 20 and older.

AOdds of (alcohol) dependence decreased by 14% with each increasing year of
age at onset of use, and the odds of abuse decreased by 8%
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Opioids and ACEs

AACE score also linked to opioid dependence and an earlier age of
parenteral administration (I\VDU).

AACE scores were associated in a dose-response manner with each
behavioral opioid marker studied: age of first use; intravenous drug
use, and overdose.

Aln typical progression, many injection heroin users began their pattern
of use with problematic/misuse of prescription opioids.
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Opir oids, trauma, and

Aln 2014, ¥ million 12-17 year-olds use prescription opioids in a non-medical
fashion and 170,000 had an Opioid Use Disorder (OUD).

AThe CDC reports that over 5million adolescents are treated in the USA
annually for injuries.

A80% of high school students report misusing prescribed opioids given to them
first by a physician.

APer recent data from |Indianaé
A56% of injured adolescents have an elevated risk of developing an OUD within
3years of their initial injury.
A 13% had filled >8 opioid prescriptions within 4 years of injury
A11% had received an opioid antagonist injection within 5 years of injury
A14% had a substance use disorder diagnosis within 5 years of injury
ANearly 1 in 10 of the opioid-pr escri bed i njured teens he
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Opioids, Trauma, & Teen demographics

ATeens who later were given a SUD Diagnosis were:
Aolder adolescent
AMale
A African-American
ATreated at an adult hospital
AHad sustained a penetrating or f@Aother
AMedicaid/self-pay/other insurance
AEtOH/drug positive screens

ATeens who later suffered an overdose were:
Aolder adolescent
A African-American
ATreated at an adult hospital
A Attained a penetrating-type injury
Ahad Aunknown insuranceodo SsSource
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Screeningse
Not the red carpet kind
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AEvidence-based screening tools for substance use:
Anhttps://www.drugabuse.gov/nidamed-medical-health-professionals/screening-

tools-resources/chart-screening-tools ( AUDI T, ORT, TAPS¢)

APC-PTSD: A useful PTSD screen developed within the VA Primary
Care setting (11 ke tHreset@A20 f or P
A1-2 minute self-administered with 4 Yes/No questions

A Cutoff score of 3 help to improve detection to 90% (has a 91% sensitivity, 80%
specificity, 69% PPV, and 95% NPV)
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https://www.drugabuse.gov/nidamed-medical-health-professionals/screening-tools-resources/chart-screening-tools

PC-PTSD

Ailn your | ife, have you ever
frightening, horrible, or upsetting that, in the past month
you..

AHad nightmares about it or thought about it when you did not want to?

ATried hard not to think about it, or went out of your way to avoid situations
that reminded you of it?

AWere constantly on guard, watchful, or easily startled?

AFelt numb or detached from others,
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Treatments




Comorbid treatment of SUD/PTSD: Current

medications?

AOnly 3 RTCs have been conducted studying pharmacological
Interventions for those patients with combined PTSD and
SUD:

ASertraline: overall, no better than placebo for EtOH/PTSD reduction but
those with less severe AUD and early-onset PTSD showed greater
reductions in EtOH use (Brady et al. 2005)

ADisulfiram and naltrexone: AUD vets -> those with PTSD (36.6%)
showed improvement in EtOH outcomes with an active medication
component (disulfiram, naltrexone, or both) compared to placebo and
overall symptoms of PTSD improved (Petrakis et al. 2006)

AParoxetine v desipramine (both with adjunctive NTX): paroxetine =
desipramine regarding PTSD symptoms but desipramine > paroxetine
regarding study retention and EtOH use outcomes (Petrakis et al.
2012).
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Comorbid treatment of SUD/PTSD:

Medications on the horizon

APrazosin (alphal-adrenergic agonist): reduces cocaine, alcohol, nicotine,
and heroin self-administration in rodents; shown to |mproved emotional
response to trauma cues in PTSD -> pendlng clinical trial of efficacy in
PTSD/SUD

APropranolol (beta-adrenergic antagonist): attenuates stress-induced
cocaine and cue-induced nicotine self-administration; shown promise
for cocaine treatment especially in high withdrawal severity and
promise as a preventative agent for PTSD

AGuanfacine (alpha2-adrenergic agonist): blocks stress- and cue-
Induced self administration of cocaine and alcohol; showing promise In
decreasing cue-induced craving in cocaine users but in a small study
has not shown efficacy i n PTSDEe

None of the above are FEs#pproved medications with indication for
SUD/PTSD. Y2) Atrium Health



Comorbid treatment of SUD/PTSD:

Medications on the horizon

AAtomoxetine (NRI): shown efficacy for amphetamine dependence but, but
to date, has not been examined for PTSD.

AMemantine (non-competitive NMDA antagonist): shown efficacy in
decreasing cue-induced craving for EtOH in AUD patients; small open-
label study showing decreasing severity of PTSD symptoms in combat
vets; to date, unknown efficacy for AUD/PTSD

ANAC (treatment of acetaminophen overdose): suspected action in
normalizing reduced extracellular glutamate levels in NAc by stimulating
cystine-glutamate antiporter; small trials for cocaine & nicotine use
disorders and gambling with positive results; ongoing study for PTSD
treatment

None of the above are FEs#pproved medications with indication for
SUD/PTSD. Y2) Atrium Health



Comorbid treatment of SUD/PTSD:

Medications on the horizon

AKetamine (NMDA receptor antagonist): OIF/OEF soldiers with burns who
received ketamine during operation were less likely to develop PTSD than
those not receiving; currently undergoing RCT for rapid treatment of PTSD

AAcamprosate (NMDA and GABA receptor modulator): FDA approved for
AUD; not currently tested for PTSD/SUD

ATopiramate (GABA, receptor agonist, AMPA/Kainite-subtype Glu receptor
antagonist, carbonic anhydrase inhibitor): open-label study showing safety
and potential efficacy for PTSD/AUD (in male combat vets)

None of the above are FEs#pproved medications with indication for
SUD/PTSD. Y2) Atrium Health



Comorbid treatment of SUD/PTSD:

Medications on the horizon

ACurrently, NO published RTC showing the efficacy of any
medication for the combination treatment of PTSD and
SUD; therefore, no monopharmacological agent has
been proven or FDA-approved for the treatment of both
di sorder seé
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