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Learning Objectives

* Differentiate addiction from chronic pain and physical
dependence

* ldentify appropriate medical and psychosocial treatment
options for comorbid addiction along with pain

* Describe strategies for counseling patients regarding
addiction and linkage to specialist treatment




About Me

* Triple-boarded in anesthesiology, pain medicine, and addiction
medicine

* | run a super-specialty multidisciplinary pain clinic for veterans
on high-dose opioids or with comorbid SUD issues

* This lecture is a combination of evidence-based practice,
common sense, and good old-fashioned hard knocks of
clinical practice




So_how exactly does

addiction happen?




Neurobiology I: Limbic System
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NB ll: Mesolimbic i.e.““Reward’” Pathway

* Ventral tegmental area (VTA) [] **dopaminergic, GABAergic, glutamatergic

* VTA connects to:
* Nucleus accumbens (reinforcement and reward for motor learning)

* Prefrontal cortex (higher-order processing e.g. planning/executive functioning)

* Release of dopamine into NAcc regulates motivation and desire for stimuli and causes
reinforcement and reward for motor learning

* Release of dopamine into PFC affects executive functioning (substances)
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Dopamine: the “pleasure’ neurotransmitter

* Released when we eat, drink, sleep, have sex, etc. (life-sustaining activities)

* Drugs of abuse cause release of dopamine in much higher concentrations, so
regular life-sustaining activities don’t provide as much euphoria

e This results in corruption of the reward pathway




Natural Rewards Elevate
Dopamine Levels
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Effects of Drugs on Dopamine Release
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So what causes addiction in some but not others?

Genetic Factors Environmental Mental lllness
Associations

Responsib|e for 40-60% of Low socioeconomic status 30% of people with psychiatric

vulnerability to addiction diagnoses abuse drugs
Poor parental support

* 25% EtOH
* 40% nicotine
Physical/psychological abuse * |5% other drugs

Within-group peer deviance

Unmarried status
Low level of education
Unemployed

Caucasian

Drug exposure




DSM-V: Substance Use Disorder (2013)

| | total criteria summarized by four categories:

Impaired Control: a craving or strong urge to use the substance; desire or failed
attempts to cut down or control substance use

Social problems: substance use causes failure to complete major tasks at work,
school, or home; social, work, or leisure activities are given up or cut back because of
substance use

Risky use: use in risky settings; continued use despite known problems

Pharmacologic effects: tolerance and withdrawal symptoms

Categorized as mild (2-3 criteria), moderate (4-5), or severe (>=6 criteria)

Alcohol, cocaine, opioid, methamphetamine, benzodiazepine, etc. (includes gambling)




Loss of Control

Substance taken in larger amounts or for a longer time

Continued opioid use that causes failures to fulfill

1 than intended | didn’t mean to start using so much.
2 Persistent desire or unsuccessful effort to cut down or |“I’ve tried to stop a few times before, but |
control use of a substance start using this drug again every time.”
“Everything | do revolves around using this
3 Great deal of time spent obtaining, using, or drug.” (In severe cases, most/all of a person’s
recovering from substance use daily activities may revolve around substance
use.)
4 Craving (a strong desire or urge) to use opioids | wanted to use so badly, | couldn’t think of

anything thing else.”

Social Problems

“I keep having trouble at work/ have lost the
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activities are reduced because of opioid use

Recurrent opioid use in dangerous situations

Continued opioid use despite related physical or
psychological problems

Tolerance (the need to take higher doses of a drug to

5 major obligations at work, school, or home trl_Jst of frl,t,ands and family because of using
this drug.
Continued opioid use despite causing recurrent social I can’t stop. using, even though it's causing
6 or personal problems problems with my
friends/family/boss/landlord.”
. . . “I've stopped seeing my friends and family, and
Important social, occupational, or recreational ) .
7 have given up my favorite hobby because of

drugs.”

Risky Use

“| keep doing things that | know are risky and
dangerous to buy or use this drug.”

“I know that using this drug causes me to
feel badly/ messes with my mind, but | still
use anyway.”

Pharmacological Problems

“I have to take more and more of the drug to feel

uncomfortable symptoms in the absence of a drug)

10 feel the same effects, or a reduced effect from the L
the same high.
same amount)
1 Withdrawal (the experience of pain or other “When | stop using the drug for a while, 'm in a

lot of pain.”

Source: American Psychiatric Association. (2013). Substance Use Disorders. In Diagnostic and statistical manual of

mental disorders (5th ed.). Arlington, VA: American Psychiatric Publishing.




Behaviors more suggestive of POUD

Deterioration in function (work, social)

lllegal activities (selling medication, forging prescriptions, buying from non-medical
sources)

Altering the route of administration (snorting, injecting)
Multiple episodes of ‘lost’ or ‘stolen’ prescriptions
Resistance to change therapy despite negative outcomes
Refusal to comply with toxicology testing
Concurrent, active abuse of alcohol, illegal drugs
Use of multiple physicians or pharmacies to obtain the prescription

Behaviors less suggestive of POUD

Medication hoarding
Requesting specific pain medications
Openly acquiring similar medications from other providers
Occasional unsanctioned dose escalation




So how do you treat addiction!




Non-pharmacologic therapies for SUDs
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Pharmacologic treatment of SUDs

e Alcohol ® Stimulants
«Disulfiram *No FDA-approved agents
*Acamprosate *TCAs may help
*Naltrexone/nalmefene
*Topiramate/gabapentin may help S Tobacer

 Opioids *NRT
«Buprenorphine *Varenicline
*Methadone *BUpropion

*Naltrexone *Nortriptyline

* Benzodiazepines
*Carbamazepine for w/d * Cannabinoids

*Flumazenil for intoxication .NO FDA_aPProved agents
*Rimonabant (CBI antagonist)




Complex persistent opioid dependence
(CPOD)

* Somewhere between physiologic opioid dependence and OUD, coined by Manhapra and
Ballantyne (no DSM or ICD code)

* CPOD is characterized by:

Poor pain control

Aberrant behaviors

Declining function

Medical/psychiatric instability

Difficulty tolerating opioid tapers (severe loss of function)

« “Although OUD commonly develops through the hedonic use of opioids,
illicitly and/or via prescriptive pain treatment, CPOD distinctly starts
and persists within a therapeutic context of pain treatment where
LTOT is initiated and continued as a therapeutic strategy through shared
decisions by the patient/provider dyad.”

* Some

patients benefit with buprenorphine

‘4



Utilizing buprenorphine in treating OUD has
saved lives. While buprenorphine may have an
improved side effect profile compared to other opi-
oids, and while the liability related (o prescribing it
for pain may be somewhat lower versus other opi-
oids, it is our tirm belief that buprenorphine should
not replace all full opioid agonist medications or be Hon and remember that lmprcnorphixw, while an
a first-line treatment strategy. As with any other clin- €xcellent  treatment  modality  for appropriate
ical situation, the risks and benefits of all therapies patients and clinical scenarios, is ultimately just a
should be considered. Multimodal pain care must be medication—not a panacea.
individualized and a plan discussed collaboratively
with the patient and interdisciplinary team.

We applaud the pain community for its increas-
ing awareness of substance use disorders within our
patient population and commitment to address the
issue more effectively. We must also exercise cau-




Opioid Risk Tool (ORT)




Pain Pathway (simplified)
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Mental Health, Pain, and Addiction

My clinical experience is that, often, the highest opioid doses end up going to those with
history of physical or emotional trauma (stated or unstated) [] ORT!!!

> 50% of the opioids in the U.S. go to those with mental health disorders (16%)

Treating physical pain, emotional suffering, or both?

Manifestation of trauma as centralized pain syndromes (fibromyalgia, IBS, migraine, etc)

Possible mechanisms:
* Amygdala?
e @Glial cell activation?




So how do | approach the

patient with SUD and chronic
pain clinically?




Big Question: do you want this
patient in your clinic or not?

Everything starts from that!




American Society of Addiction Medicine:
Definition of Addiction (2011)

e “Addiction is a primary, ***chronic disease*** of brain reward,
motivation, memory and related circuitry. Dysfunction in these circuits
leads to characteristic biological, psychological, social and spiritual
manifestations. This is reflected in an individual pathologically pursuing reward
and/or relief by substance use and other behaviors.

* Addiction is characterized by inability to consistently abstain, impairment
in behavioral control, craving, diminished recognition of significant
problems with one’s behaviors and interpersonal relationships, and
a dysfunctional emotional response. Like other chronic diseases,
addiction often involves cycles of relapse and remission. Without

treatment or engagement in recovery activities, addiction is progressive and
can result in disability or premature death.”




Clinical Evaluation

If long-term sobriety:
* Will admit to issues in the past:“| don’t want medications”
* Will repeatedly ask if certain treatments are habit-forming
* Will ask if treatments are likely to affect their mood

If undiagnosed:
* None of the above
* Will perseverate on getting psychoactive medications

If short-term sobriety, who knows

Just remember that there are permanent brain changes that take years
to change in some instances




Clinical Evaluation (cont)

Disguise your addiction evaluation as a pain evaluation

» Start by asking how long ago they started using pain medications

* Ask in detail how they use their medications

* Do they run out early often? Do they have withdrawal?
Some OUD patients will complain of compulsions to be “out of pain”
“Pseudoaddiction” — oy, don’t get me started on Purdue Pharma

Generate genuine empathy by imagining a close family member sitting in the exam
room with you, dealing with both pain and addiction

Frame everything in the context of safety, e.g.“l don’t want anything bad to happen to

9

you

Chronic pain patients with substance use disorders will have pain flares/exacerbations
* Treat them appropriately
* Uncontrolled pain is a factor for relapse!!
* SUD patients resemble opioid-TOLERANT [ they need MORE, not
less




Clinical Evaluation (continued) — Red Flags

With an unexpected test result, it’s time to (gently) ask more questions

* If you're unsatisfied with the answer or if it’s inconsistent with objective findings
(PDMP, UDS, random pill count, etc), it’s time to ask more questions

* When someone says “the medication relaxes me” or “| take it and then | can
finally go to sleep”, it’s time to ask more questions

* You may discover SUD, CPOD, or some underlying mental health issue
* If so, it’s time to refer to a specialist or start buprenorphine if OUD/CPOD




Treatment Considerations

* Think about a buprenorphine patch to bridge these patients if you
don’t want to give C-ll medications

* Virtually impossible to overdose, except with significant amounts
of CNS depressants etc also

* Maybe somewhat protective, although receptor occupancy likely
too low

* Assume fentanyl products are in all pills from non-medical sources
* This is a big problem with stimulants (pts opioid-naive)




Buprenorphine Receptor Availability

fable 1
Estimated peicentages of mu-opioid recéptor availability at diffesent times following daily sublingual tabler buprenosphine (BUP) maimenance doses in heéroin dependent
yolunteers,
Study decatls Tmg{=l 210K (%) Amg(s) Singia 12mg (%) 1Gmg 2amglx) 2mg N
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So let’s say the patient might
have some sort of SUD...how
do | have the conversation?




How to talk to the SUD patient

Avoid stigma/judgment and frame everything in the context of safety

If you want to keep them:“| really want to help treat your pain, but | also need some help
ensuring that what I’'m going to do is safe for you.”

OR, if you'd prefer not to keep them,“Honestly, it’s a little dangerous for me to care for
you with the tools | have at my disposal. It’s time for us to find you some real help.”

“When we've resolved/improved the other things going on in your life, we’ll have you
come back” DO NOT DISCHARGE,ALWAYS HAVETHEM “FOLLOW-UP
PRN”

Also, remember that not prescribing opioids is not the same as discharge!!




Let’s talk a little bit more
about buprenorphine...




Buprenorphine Formulations

Strengths

Sublingual tablet (generic)  Opioid dependence 2 mg; 8 mg Once daily

Sublingual tablet, film Opioid dependence 2 mg/0.5 mg; 4 mg/1 mg; Once daily Y
(generic, Suboxone) 8 mg/2 mg; 12 mg/3 mg

Sublingual tablet (Zubsolv)  Opioid dependence 0.7 mg/0.18 mg; 1.4 mg/0.36mg Once daily Y

2.9 mg/0.71 mg; 5.7 mg/|.4 mg;
8.6 mg/2.1 mg; I 1.4 mg/2.9 mg

Buccal film (Bunavail) Opioid dependence 2.1 mg/0.3 mg; 4.2 mg/0.7 mg; Once daily Y
6.3 mg/1 mg

Buccal film (Belbuca) Chronic pain 75 mcg; 150 mcg; 300 mcg; 450  Every 12 hours N
mcg; 600 mcg; 750 mcg; 900 mcg

Intravenous (Buprenex) Acute pain 0.3 mg/mL Every 6 hours as needed N

Subcutaneous extended Moderate-to-severe 100 mg/0.5 mL; 300 mg/1.5 mL Monthly N

release injection (Sublocade) opioid use disorder

Transdermal patch (Butrans) Chronic pain 5 mcg/hr; 7.5 mcg/hr; 10 meg/hr;  Every 7 days N
I5 mcg/hr; 20 mcg/hr




Conversion to Buprenorphine (Webster)

In patients transitioning to buprenorphine from higher

For patients taking doses below the following = joges of opioids (~>90 MME):

amounts (~<90 MME):

*  Fenranyl transdermal; =23 pp/h

: pren Aoce e N

*  Fentanyl ransdermal: <25 pg/h *  Oxycodone: >60 mg/d

¢ Oxveodone: <60 mg/d *  llydrocodone or morphine: >90 mg/d
: . ' > *  Hydromorphone: = 16 mg/d

* Hydrocodone or morphine: <90 mg/d

§ *  Oxymorphone: >45 mg/d
* Hydromorphone: <16 mg/d

*  Oxyvmorphone: <45 mg/d
* Tapentadol: Any dose

. Discontinue after the last mghrtime dose.

9 -

.+ Consider mmuating an adrenergic % agonist (e.g., clomdine.
lotexidine) or an immediate-rélease opioid (e.g.. current opioid)
1. Discontinue afrer the last nighttime dose. to reduce the risk of withdrawal.

I~

o s el . - . 3. Ining uprenorphine the following mo 2 as cither 20-pg/
Consider mitiating an adrenergic' 72 agonist (e.g., clonidine, fninage: bproe phine cie following iioming as.cither. 20-4g)
h transclermal buprenorphine once duly or 3t pg buecal bupre

lofexidine) or an immediate-release opioid (e.g., current opioid) 0
. , == norphme twice daily and follow the recommendartions in the pre
to reduce the risk of withdrawal. seribing wformation lor apward titration as needed. Norve that

3. Imuate buprenorphine the following morning per the prescribing 200 g/ s the bighest dose of rasdenmial buprenorphine cur-

information, as either 10-pg/h rransdermal buprenorphine or rently available in the United States. I these doses are ineffec-
I 50-pig buccal buprenorphine twice daily. Titrate buprenorphine tive, consider higher doses of the buccal formulation on the basis
as needed for pain per recommendations in the prescribing of risk/benetit analysis.

informarion.

Short-acting vpioids have been suggested to prevent
withdrawal during rhe swirch ro buprenorphine |77).

Pain Medicine, 21(4), 2020, 714-723

doi: 10.1093/pm/pnz356



Is buprenorphine effective for

chronic pain?




Webster et al - buprenorphine provides good
analgesia

In some clinical settings, buprenorphine had similar or
greater analgesic efficacy and antihyperalgesic effects as
tull p-opioid recepror agonists |14,29-32]. Intravenous
(IV) buprenorphine was as efficacious as or more effica-
cious than IV morphine in producing analgesia across
various surgical models | 14]. The etfect size, or correla-
tion between two variables, for change in pain intensity
observed in clinical trials of transdermal and buccal
buprenorphine vs placebo overlapped with those of sev-
eral Schedule Il opioids across trials of chronic noncancer
pain, suggesting similar efficacy [29]. In addition, sublin-
gual buprenorphine was as effective as IV morphine in
managing acute renal colic pain [30]. Theretore, the char-
acterization of buprenorphine as a partial g-opioid recep-
tor agonist does not clinically equate to partial analgesic
efficacy.

In response to p-opioid recepror binding, buprenor-
phine has been shown to have low intrinsic signaling ac-
tivity thar is sufficient ro reach the analgesic threshold,
while exhibiting a relative ceiling effect for respiratory
depression (Figure 3B) [40-42]. Ar therapeurtic doses, the

Pain Medicine, 21(4), 2020, 714-723
doi: 10.1093/pm/pnz356







Efficacy and tolerability of buccal buprenorphine in
opioid-experienced patients with moderate to

severe chronic low back pain: results of a phase 3,
enriched enroliment, randomized withdrawal study

Joseph Gimbel?*, Egilius L.H. Spierings”, Nathaniel Katz®“, Qinfang Xiang®, Evan Tzanis', Andrew Finn®

Abstract \
A buccal film of buprenorphine (BBUP) was evaluated for safety and efficacy in a multicenter, double-blind, placebo-controlled,
enriched-enrollment. randomized-withdrawal study in opioid-experienced patients (30 to =160 mg/d morphine sulfate equivalent)
with moderate to severe chronic low back pain taking around-the-clock opioid analgesics. Patients’ opioid doses were tapered to
=30 mg morphine sulfate equivalent befare open-label titration with BBUP (range, 150-900 ng every 12 hours). Patients who
responded (received adequate analgesia that was generally well tolerated for 14 days) were randomized to receive buprenorphine
(n = 254) or placebo (n = 257) buccal film. The primary efficacy variable was the change from baseline to week 12 of double-blind
treatment in mean average daily pain-intensity scores using arating scale of O (no pain)to 10 (worst pain imaginable). In the intent-to-
treat population, mean pain scores were 6.7 after opicid taper and declined to 2.8 after the BBUP titration period. After
randomization, mean pain scores were lower in the BBUP group than in the placebo group; the difference between groups in the
mean change from baseline to week 12 was —0.98 (95% Cl, —1.32 to —0.64; P < 0.001). A significantly larger percentage of
patients receiving BBUP than placebo had pain reductions =30% and =50% (P < 0.001 for both). In the double-blind portion of the
study. the only adverse event reported more frequently with BBUP than placebo and in =5% of patients was vomiting (5.5% vs
2.3%). These findings demonstrate the efficacy and tolerability of BBUP in opioid-experienced patients taking around-the-clock
opioid treatment for chronic low back pain.




Treatment of Chronic Pain With Various Buprenorphine
Formulations: A Systematic Review of Clinical Studies

Rohit Aiyer, MD,* Amitabh Gulati, MD,1 Semih Gungor, MD,# Anuj Bhatia, MD.§ and Neel Mehta, MD||
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Treatment of Chronic Pain With Various Buprenorphine
Formulations: A Systematic Review of Clinical Studies

Rohit Aiyer, MD,* Amitabh Gulati, MD,1 Semih Gungor, MD,# Anuj Bhatia, MD,§ and Neel Mehta, MD||
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Treatment of Chronic Pain With Various Buprenorphine
Formulations: A Systematic Review of Clinical Studies

Rohit Aiyer, MD,* Amitabh Gulati, MD,1 Semih Gungor, MD,} Anuj Bhatia, MD,§ and Neel Mehta, MD||

Of the 25 studies reviewed, a total of 14 studies demonstrated clinically significant
benefit with buprenorphine in the management of chronic pain:

J | studz out of 6 sLinnguaI and intravenous bugrenor'ghine=

the only sublingual buprenorphine/naloxone study,

J 2 out of 3 studies of buccal buprenorphine, and

10 out of 15 studies for transdermal buprenorphine showed significant
reduction in pain against a comparator.

No serious adverse effects were reported in any of the studies.We

conclude that a transdermal buprenorphine formulation is an effective
analgesic in patients with chronic pain, while buccal buprenorphine is also a
promising formulation based on the limited number of studies.




Analgesic Effect of Buprenorphine for Chronic
Noncancer Pain: A Systematic Review and
Meta-analysis of Randomized Controlled Trials

Stanley Sau Ching Wong, MD.*t Tak Hon Chan, NA,* Fengfeng Wang, PhD,*}
Timmy Chl Wing Chan, MBBS,* Hung Chak Ho, PhD,*+ and Chi Wal Cheung, MD*t

Thereisarelative paucity of literature on buprenor-
phine, especially for chronic noncancer pain. As far

CONCLUSIONS: Buprenorphine was associated with a statistically significant and small reduc-
tion in pain intensity compared to placebo. Both the transdermal and buccal routes provided
pain relief. Thete was more evidence supporting its use for chronic low back pain. [Anest
Analg 2023;XXX:00-00)

DISCUSSION

In this meta-analysis of randomized controlled trials,
buprenorphine was associated with a small reduction
in pain intensity compared to placebo for chronic non-
cancer pain. Meta-analysis of 4 clinucal trnals versus
active treatment showed no difference in analgesia.
Bath the transdermal and buccal route of adminis-
tration provided statistically significant pain reduc-
tion, with no difference in analgesic effect between
the 2 routes when analyzed using meta-regression.
Chronic low back pain was the most commonly
studied chronic pain condition. Buprenorphine pro-
duced a statistically significant and small reduction
in pain intensity for chronic low back pain. It was
also associated with large and small effect size reduc-
tion in pain intensity for studies with <12 weeks
and those with >12 weeks of follow-up, respectively.
Use of buprenorphine was associated with a higher
incidence of adverse events, which were mostly
mild to moderate, The incidence of serious adverse
effects was rare, and not more frequent than placebo,
Furthermore, buprenorphine was also associated
with better sleep quality and higher pahient rating
for clinical treatment effectiveness. This was the first
meta-analysis to quantitatively demonstrate the anal-
gesic efficacy of buprenorphine versus placebo or



I_E Conversion of Chronic Pain Patients from Full-
Opioid Agonists to Sublingual Buprenorphine

Jonathan Daitch, MD, Michael Frey, MD, David Silver, PharmD, Carol Mitnick, ARNP,
Danielle Daitch, BA, and Joseph Pergolizzi Jr., MD

Results: After initiation of buprenorphine SL therapy for more than 2 months, the mean pain scores on a
scale from 0-10 decreased by 2.3 points (P < 0.001). Patient Quality of Life (Qol scale) was not significantly
affected by buprenorphine SL therapy (P= 0.14). The success rate was highest for patients using morphine,
oxycodone, and fentanyl before buprenorphine SL induction. These patient groups had a 3.7 point decrease
in pain for those taking morphine, a 2.5 point decrease in pain for those taking oxycodone, and a 2.2
point decrease for those taking fentanyl. The smallest pain reduction was seen in the patient group using
oxymarphone before conversion with a 1.1 point decrease in pain. Patients taking between 100-199 mg
morphine equivalent per day experienced the greatest reduction (2.7 points) in pain scores. Patients taking
between 200 and 299 mg morphine equivalent before buprenorphine SL induction exhibited a decrease of

over 2 points on average, Patients taking > 400mg morphine equivalent reported the smallest reduction in
pain scores, on average a 1.1 point decrease.




Take Home Points

Addiction is a terrible neurobiological
disease and not a “moral failing” — be
compassionate

Always frame every discussion in the
context of safety

Remember that uncontrolled pain is a
risk for relapse

Think about prescribing
buprenorphine for pain or OUD
yourself. Very safe and often very

effective for analgesia

Should we be using bup over full
opioid agonists? Jury’s still out.




If you are interested in difficult
conversations...
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About Me

| am a psychiatrist, ABPN board certified in both
general and addiction psychiatry

Completed medical training and first psychiatry
residency training in Beijing, China

Has practiced in both China and the United States

Has conducted clinical and translational research

S o wel Teach medical students, residents and fellows
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Dr. Tang has received grant support from the Veterans
Administration for clinical trials

Disclosure

No Off-label use of
medications is Discussed




A Few Important Definitions (NIAAA)

Binge Drinking: a pattern of drinking alcohol that brings BAC to 0.08% or higher

Heavy Alcohol Use: = 5 drinks on any day or 15 or more per week for men, = 4 drinks on
any day or 8 for women

Alcohol Misuse: Includes binge drinking and heavy alcohol use. Drinking in a manner,
situation, amount, or frequency that could cause harm to the person who drinks or to those
around them.

Alcohol-Related Disorders: includes AUD, alcohol-induced disorders. Not a specific
diagnosis but rather an umbrella term.

Alcohol-Induced Disorder: Specific conditions that are caused by alcohol use.

Alcohol use disorder (AUD) is a medical condition characterized by an impaired ability to
stop or control alcohol use despite adverse social, occupational, or health consequences. It
encompasses the conditions that some people refer to as alcohol abuse, alcohol
dependence, alcohol addiction, and the colloquial term, alcoholism. AUD can be mild,
moderate, or severe.



* Addiction
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Recent Findings on Alcohol and Health

* No Safe Alcohol Level: A significant meta-analysis has concluded that
there is no safe level of alcohol use. The study analyzed data on 28
million people worldwide, found that alcohol is associated with 2.8
million deaths each year and is the seventh leading risk factor for
premature death [1].

* Alcohol and Cardiovascular Disease: Some debate about the association
between moderate alcohol consumption and a reduced risk of
cardiovascular disease. However, the1potential benefits are contested by
evidence that suggests any amount of alcohol increases the risk of many
other conditionsg[?;].

* Changing Guidelines: The 2025 Dietary Guidelines for Americans, for
example, may change the current advice on drinking due to the
emerging evidence against alcohol’s health benefits.

1. GBD 2016 Alcohol Collaborators, Lancet 2018
2. Harriet Rumgay et al. Lancet Oncology, 2021
3. Zhao et al. 2023, JAM Network Open,



Moderate Drinking and Health Benefits?

No longevity benefit: Recent high-quality studies show that moderate drinking (1-14
drinks per week) does not increase lifespan compared to not drinking at all.

Increased health risks: Even moderate alcohol consumption may raise overall risks of
death and chronic diseases like cancer and heart disease compared to abstaining.

Cancer risk: Low levels of alcohol use (less than 1 drink per day) can increase the risk of
certain cancers.

Flawed past studies: Earlier research suggesting health benefits from moderate drinking
often had methodological issues, including:

* Not accounting for other lifestyle factors like diet and exercise
* Misclassifying former drinkers as abstainers
* Focusing on older participants, potentially masking lifetime drinking effects

No safe level: The WHO states there is no safe amount of alcohol consumption that does
not affect health.

Shifting public health message: Experts are increasingly encouraging alcohol-free
lifestyles and urging a change in public health messaging to align with these findings.

CDC, About Moderate Alcohol Use | Alcohol Use | CDC




Outline

* 1. Describe AUD in various medical settings « Why do we care?

* 2. Identify and Apply Evidence-Based .
Screening Tools * How do we do it?

* 3. Develop Patient-Centered Intervention
Plans

* 4. Enhance Communication Skills for by step?
Discussing Alcohol Use

* How do we really do it, step

 Can we make a difference?

* How do we get paid?



HEALTH

By the numbers: America’s alcohol-
related health problems are rising fast

ﬂ @ By Isabella Cueto ¥ and J. Emory Parker ¥ Juns 27, 2024
=4

Deaths by alcohol

Number of deaths per year where underlying cause of death was alcohol-related

30,000 Diseases of liver

25.0
Mental and behavioural
disorders due to psychoactive

20,000

o e substance use

5000
10,000

Renal failure

Other forms of heart disease
5,000 /_//:2/ Hypertensive diseases

Y Farker

Net total = 3.0 million deaths

B Infectious diseases  ® Malignant neoplasms M Alcohol use disorders

W Digestive diseases M Unintentional injuries M Intentional injuries

0 _ ; 0
% of alcohol-attributable deaths (4.9%) https://www.statnews.com/2024/06/27/alcohol-related-health-problems-rise/



* The estimates in this cross-sectional study of 694 660 mean deaths
per year between 2015 and 2019 suggest that excessive alcohol
consumption accounted for 12.9% of total deaths among adults
aged 20 to 64 years and 20.3% of deaths among adults aged 20 to
49 years.

* An estimated 1 in 8 deaths among adults aged 20 to 64 years were
attributable to excessive alcohol use

* 1in 5 deaths among adults aged 20 to 49 years were attributable
to excessive alcohol use.

Esser et al. 2022, JAMA Open Network



* N=43 093 participants in the National Epidemiologic Survey on
Alcohol and Related Conditions and 36 309 participants in the
National Epidemiologic Survey on Alcohol and Related Conditions
1.

* Between 2001-2002 and 2012-2013, 12-month high-risk drinking,
and DSM-IV AUD increased by 29.9%, and 49.4%, respectively

 DSM-IV AUD increased from 8.5%(95%Cl, 8.0%-8.9%) to
12.7%(95%Cl, 12.1%-13.3%).

Grant et al. 2017



Excessive alcohol use is common and costly

* Binge drinking. More than 37 million American adults binge drink

* Heavy drinking. about 7% of the adult population reported heavy
drinking (2018)

* Drinking during pregnancy: nearly 1/7 (14%) pregnant people
reported drinking alcohol in the past 30 days

* Costly and fatal. During 2015-2019, excessive alcohol use was

responsible for more than 140,000 deaths and 3.6 million years of
potential life lost each year, on average.

https://www.cdc.gov/alcohol-pregnancy/hcp/alcoholsbi/index.html



AUD and ARD in Medical Settings



Alcohol-related Disorders in Medical Settings

eEmergency Department:
¢10-18% of ED patients screen positive for
alcohol use disorders
eUp to 50% of trauma patients have alcohol-
related injuries

e|npatient Settings:
¢20-30% of hospitalized patients have AUD
eHigher rates in certain specialties (e.g.,
gastroenterology, psychiatry)

ePrimary Care Clinics
¢10-15% of patients meet criteria for AUD
e Often underdiagnosed due to time constraints
and lack of screening

Prevalence of Alcohol-Related Discrders

/

Alcohol Use Disorder (AUD)

R

Alcohol-Induced Disorders
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Common Presentation in Different Settings

* Emergency Department:
* Acute intoxication and withdrawal
* Alcohol-related injuries (falls, motor vehicle accidents)
e Gastrointestinal complaints (pancreatitis, gastritis)

* Inpatient Settings:
* Alcohol withdrawal syndrome
* Liver disease (cirrhosis, alcoholic hepatitis)
* Neurological complications (Wernicke-Korsakoff syndrome)

* Primary Care:
e Chronic health issues (hypertension, diabetes)
* Mental health concerns (depression, anxiety)
* Social and occupational problems

15



ldentify and Use Evidence-Based Tools
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Recommendation Summary

Population

Recommendation

Grade

Adults 18 years or older, including
pregnant women

The USPSTF recommends screening for
unhealthy alcohol use in primary care
settings in adults 18 years or older,
including pregnant women, and
providing persons engaged in risky or
hazardous drinking with brief behavioral
counseling interventions to reduce
unhealthy alcohol use.

Adolescents aged 12 to 17 years

The USPSTF concludes that the current
evidence is insufficient to assess the
alance of benefits and harms of
screening and brief behavioral counseling
interventions for alcohol use in primary
care settings in adolescents aged 12 to 17
Vears.

See the Clinical Considerations section for
suggestions for practice regarding the |
statement.




Why Screening is Important?

* Alcohol-related disorders are common in medical settings

* Alcohol use contributes to common health problems:

* Alcohol use can promote disease progress while compromising self-care and
treatment outcomes.

* Alcohol screening and brief intervention are effective and cost
effective, especially in primary care settings.

 Early detection can avert greater harm and long-term complications
* NO need to wait until “hitting the rock bottom” to intervene

e Screening and early intervention alcohol may help an entire family

* |dentifying individuals with alcohol problems may make a difference in the
whole family’s health

https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-
alcohol/screen-and-assess-use-quick-effective-methods



Evidence-based Screening Tools

1144




Evidence-Based Screening for Alcohol Use Disorder

* 1. Alcohol Use Disorders Identification Test (AUDIT):
 Validated across genders and various racial/ethnic groups, suitable for primary care settings.
* Purpose: Assesses alcohol consumption, drinking behaviors, and alcohol-related problems
* 10 items. Scoring: >=8 positive screen

2. Single Alcohol Screening Question (SASQ): Quick screening for unhealthy
alcohol use

* Question: “How many times in the past year have you had five (men)/four (women) or more
drinks in a day?”

* Positive screen if answering 1 or more times:

* 3. AUDIT-C:

* Components: First 3-item version of AUDIT
* Scoring: 4+ (men), 3+ (women): Positive screen

Huffsteler et al. 2020 https://bmcprimcare.biomedcentral.com/articles/10.1186/s12875-020-01147-4



The Alcohol Use Disorders ldentification Test: Interview Version

ad questions as written, Record answers carefully. Begin the AUDIT by
*Now | am going to ask you some questions about your use of alcoholic b
during this past year " Explain what is meant by * akcoholic be :
local examples of beer, Wine, vodka, etc. Code answers in terms of “standard
drinks” Place the comrect answer numbes In the box at the right

& Tk
ik s

thiar) monihly
ity
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or alrmiost daily

Record (s of 5
If total s grealer than recommended cut-aff. consult User's Mania!
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Patient Name

Date of Visit

1. Within the past year, how often did you have a drink of alcohol?

O

O

O

O

O

a. Never

b. Monthly (e.g. Special occasions/Rare)

€. 2-4 times a month (e.g. 1x on weekend - "Fridays only” or "every other Thursday”)
d. 2-3 times a week (e.g. weekends = Friday-Saturday or Saturday-Sunday)

e. 4 ormore times a week (e.g. daily or most days/week)

2. Within the past year, how many standard drinks containing alcohol did you have on a typical day?

i

O

|

O

O

3. 1lor2

b. 3ard

C. S5orb

d. 7to9

e. 10 ormore

3. Within the past year, how often did you have six or more drinks on one occasion?

d. Never

b. Less than'monthly

c. Monthly
d. Weekly

e. Daily or almost daily

22



SASQ

: 1.5 oz.
Alcohol: One drink = 12 oz. 5 0z. fianor
beer L (one shot)
None |l or more
MEN: How many times in the past year have you had 5 or more
drinks in a day? D O
WOMEN: How many times in the past year have you had 4 or more
drinks in a day? = h

23



“USPSTF Guidelines (2018)

Screening for AUD should
start with the AUDIT-C or
Single Alcohol Screening
Question (SASQ).

If the patient screens positive
on one of these initial tests,
proceed with a more specific
tool such as the Alcohol Use
Disorders Identification Test
(AUDIT).



One drink a day....

25



What Is a Standard Drink?

12fl oz of _ 8-9 fl oz of _ 5 floz of _ 1.5 fl oz shot of
regular beer — malt liquor — table wine - distilled spirits
(shownina . (gin, rum, tequila,

12 oz glass) vodka, whiskey, etc.)

about 5% about 7% about 12% about 40%
alcohol alcohol alcohol alcohol

14grams of pure alcohol, the unit of a stand drink varies from one country to another (20 in Austria, 8 in UK)



Why is CAGE Not Recommended?

 Limited scope and sensitivity: primarily to detect alcohol
dependence, it does not effectively screen for mild cases

* Outdated diagnostic criteria: It doesn't align well with current DSM-5
or ICD-11 criteria for alcohol use disorders.

* Lack of information on drinking patterns: CAGE does not provide
information about quantity, frequency, or patterns of drinking

* Potential for stigma: the questions about feeling guilty or being
annoyed by criticism, may be perceived as judgmental and could
potentially increase stigma around discussing alcohol use.



What's "low-risk" drinking?

Low-risk drinking limits

| No more than No more than
On any
single 4 e 3 yuy
DAY drinks on any day drinks on any day

=x AND »* | #»x AND #x
No more than No more than
Pet 14 1iil 7 e
' -"‘r—wr\rvrv l_;l..":'l_l'-
drmks per week drinks per week

To stay low risk, keep within BOTH the single-day AND weekly limits.
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Avoiding the pitfalls in Screening

Do not start with
“Do you drink...”

Use moralistic or
judgmental
language (abuse,
alcoholism.)

Do not project
your personal
judgment or
stereotypes

Assume patients
won't be open to
discussing
alcohol use

Neglect to tie
screening to
clinical issues and
intervention

29



NIAAA Recommended 4 Steps

He0®

= oss &

Follow up
Step 1: Screening Step 2: Advise or Assess Step 3: Brief
Intervention for heavy
drinking and AUD

Revisit drinking goals.

Acknowledge change is
difficult.

If NO to heavy drinking: Advise .
Affirm progress.

for Stay within US Dietary

Guideline or Abstain Explore cha"enges and
If YES to heavy drinking: Go to strategies to surmount
step 3 them.

https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/how-apply-core-resource-alcohol-

clinical-practicetthow_to_content 30



Brief Intervention for Heavy Drinking
Advise and Assist

Ask permission: Start by setting the agenda to discuss alcohol use.
Give feedback and advice: Discuss the patient’s current drinking, related risks, and goals.

Link your concern about alcohol use with the patient’s relevant physical and mental
health conditions and emphasize the benefits of cutting back.

Advise cutting down by staying within the U.S. Dietary Guidelines or abstaining as
warranted.

Negotiate individualized drinking goals to include "no heavy drinking days" as needed.
Check in: Ask what the patient thinks of this information.

Build motivation: Briefly explore reasons for making a change, listening for the patient's
own reasons.

Offer support: Express empathy and encourage autonomy.
|dentify next steps: Work together to develop a plan for change.

> 5 drinks on any day or 15 or more per week for men, > 4
drinks on any day or 8 for women



Brief Intervention for Alcohol Use Disorder
Advise and Assist

Ask permission: Start by setting the agenda to discuss alcohol use.
Give feedback and advice: Discuss the patient’s current drinking, related risks, and goals.
Inform them that you believe they have AUD, that they can get better, and that you’re willing to help.

Link your concern about alcohol use with the patient’s other relevant physical and mental health
conditions and emphasize the benefits of quitting.

Advise quitting by cutting down gradually. If the patient is hesitant to abstain, then negotiate
individualized drinking goals.

Discuss treatment options. Consider prescribing an FDA-approved medication for AUD, providing
a referral to specialty behavioral healthcare, and suggesting they try different mutual support groups.

Check in: Ask what the patient thinks of this information.

Build motivation: Briefly explore reasons for making a change, listening for the patient's own reasons.
Use their responses to the AUD symptom checklist (see Step 2) as an opener, if applicable.

Offer support: Express empathy and encourage autonomy.
Identify next steps: Work together to develop a plan for change.

32



Table 1. Medications Used to Treat Alcohol Use Disorders

Year of First Is a Generic
Medication FDA Mechanism of Action Version
Approval?® Available?

Acamprosate 2004 Possible glutamate antagonist and gamma- Yes
calcium (oral) aminobutyric acid (GABA) agonist (not fully

(Campral) known)—reduces symptoms of withdrawal

and craving

Disulfiram (oral) 1951 Alcohol antagonist—disulfiram plus alcohol Yes
(Antabuse) will produce flushing, throbbing in head and

neck, headache, nausea, vomiting, and other
highly unpleasant symptoms

Naltrexone (oral) 1994 (for Opioid antagonist—blocks opioid receptors Yes
alcohol use | that are involved in alcohol and opioid
disorders) cravings

Naltrexone 2006 Opioid antagonist—blocks opioid receptors No
(extended-release that are involved in alcohol and opioid
injectable) (Vivitrol) cravings

Abbreviations: FDA, Food and Drug Administration.

a For more information on FDA approval of drugs, see U.S. Food and Drug Administration. Drugs@FDA:
FDA Approved Drug Products. Retrieved from http://www.accessdata.fda.gov/scripts/cder/daf/

Naltrexone and acamprosate are listed as Essential Medicines by the WHO



For Screen Positive Patients

* More detailed assessment is indicated

* Meet alcohol use disorder? (DSM-5 criteria)

* Any physical signs of alcohol use disorder?

* Any alcohol-related disorders (medical issues?)

* Any laboratory abnormalities (elevated LFTs? GGT?)

* Problems with relationships, family or work performance
* Family history of alcohol use disorder

34



Substance Use Disorder
DSM-5 Ciriteria

A. A problematic pattern of substance use leading to clinically
significant impairment or distress, as manifested by at least two of
the following, occurring within a 12 month period:

* 1. The substance is often taken in larger amounts or over a longer
period than was intended.

* 2. There is a persistent desire or unsuccessful efforts to cut down or
control the substance use.

* 3. A great deal of time is spent in activities necessary to obtain the
substance, use the substance, or recover from it’s effects.

35



Substance Use Disorder
DSM-5 Criteria (2)

* 4. Craving, or a strong desire or urge to use the substance.

* 5. Recurrent substance use resulting in a failure to fulfill major role
obligations at work, school, or home.

* 6. Continued Substance use despite having persistent or recurrent
social or interpersonal problems caused or exacerbated by the effects
of the substance.

e 7. Important social, occupational, or recreational activities are given
up or reduced because of substance use.
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Substance Use Disorder
DSM-5 Criteria (3)

* 8. Recurrent substance use in situations in which it is physically
hazardous.

* 9. Substance use is continued despite knowledge of having a
persistent or recurrent physical or psychological problem that is likely
to have been caused or exacerbated by the substance.

e 10. Tolerance
e 11. Withdrawal
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Screening and Brief Intervention in United Kingdom




Does Screening and Intervention Work?
What Does the Evidence Say?



Evidence of its Effectiveness

* Reduces Drinking Levels: brief interventions can effectively reduce alcohol
use in patients who screen positive for heavy drinking.

* Cost-Effective: Implementing screening and brief intervention is cost-
effective in primary care settings.

* Highly Ranked Preventive Practice: Based on cost-effectiveness and
preventable disease burden, alcohol screening and brief intervention ranks
higher than:

* Hypertension screening
* Cholesterol screening
e Cancer screening

* Significant Public Health Impact: Has potential to reduce alcohol-related
harm at both individual and population levels.

https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/screen-and-assess-use-quick-effective-methods



Brief Interventions and Counseling

* Primary Care Settings: Proven to reduce alcohol consumption and
related harms (NIAAA).

* Meta-Analysis Findings: Brief interventions reduce the quantity of
alcohol consumed by 0.15 standard deviations (SDs) (Platt et al 2016).

* Nurse-Delivered Interventions: Particularly effective, with a reduction
in quantity consumed by 0.23 SDs (Platt et al. 2016).

https://www.niaaa.nih.gov/health-professionals-communities/core-resource-on-alcohol/conduct-brief-intervention-build-motivation-and-plan-change.
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Advice for At-Risk Drinking

e State your conclusion and recommendations clearly
* “You are drinking more than is medically safe”
* Relate to patient’s concerns and medical findings
* Link alcohol use to his current medical conditions/medications
* “| strongly recommend that you cut down (or quit) and | am willing to help.”

43






A True Story (Professor K)
T | ,

A prominent researcher on alcohol use disorder comes to his “Of course | lied about my drinking.”
doctor for an annual physical. He is given a few forms to o o
complete, including questions about tobacco and alcohol use. On the way home, | keep thinking, “Why did I lie,
. . . do | drink too much?”
His doctor also asks him about his tobacco and alcohol use i .
o In the following few months, | became more
specifically.

aware how much | drank, and | actually drank much
less, “



Fail to respond to brief interventions
When do| EESEIEEESEII
need to.rEfer With comorbid psychiatric issues
to specialty?
With other SUDs
Medically fragile or complicated




Case discussion

Mr. J, a 45-year-old accountant, comes to your
primary care clinic for a routine check-up. He
appears well-groomed but seems slightly

anxious.



Case Discussion

* Step 1: Routine Screening
 The AUDIT-C was used and he scores 6, indicating a high risk of alcohol-
related problems.
* Step 2: Identifying Warning Signs

* Mild tremors in his hands, slightly elevated BP, c/o frequent heartburn and
trouble sleeping, borderline elevation of AST and GGT

* These signs and the AUDIT score raise your suspicion of potential AUD.
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* Step 3: Further Assessment

e Start a non-judgmental conversation about his alcohol use: He admits to
drinking "a few beers" every night to relax

 Weekends involve heavier drinking with friends (5-6 drinks)
* He's had a few arguments with his wife about his drinking
* He's missed a few Monday morning meetings due to hangovers
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Case discussion

 Step 4: Early Intervention

* Ml techniques: Express empathy: "It sounds like alcohol is causing some
issues in your life."

* Develop discrepancy: "You mentioned wanting to advance in your career, but
alcohol seems to be interfering with your work performance.” “You care about
your wife, but you have argued more recently.”

* Roll with resistance: When he says, "But everyone drinks like this," you
respond, "Many people do drink, but it affects everyone differently."

» Support self-efficacy: "You've made positive changes in other areas of your
life. You have the ability to make changes here too.”
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* Step 5: Collaborative Goal Setting
* Collaboratively set initial goals: Keeping a drinking diary for four weeks
* Reducing drinking to no more than 2 drinks per day, no more 14 drinks/week
* Having at least 2 alcohol-free days per week

 Step 6: Follow-up and Monitoring

* You schedule a follow-up appt in a few weeks to review his progress and
drinking diary.

* Step 7: Ongoing Management
* At the follow-up: he partially met his goals (no more 14 drinks/week) but struggles with alcohol-free
days

* You discuss strategies for managing triggers and cravings. You recommend he join a local support group
(AA)
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Case discussion

» Step 8: Consideration of Pharmacotherapy
* You prescribe naltrexone to help reduce cravings
* You explain potential side effects and the importance of adherence

» Step 9: Referral to Specialized Treatment

* He continues to struggle despite these interventions, and he reports feeling more and more depressed.
* He has taken the med inconsistently. His wife has separated from him with a possible divorce.
* You suggest a referral: You recommend an outpatient alcohol treatment program

e Step 10: Ongoing Primary Care Support

* You assure him that you'll continue to be involved in his care: Regular check-ups to monitor his overall
health

e Coordination with the specialist alcohol treatment team
e Continued support and encouragement in his recovery journey
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Billing for service

99408 Alcohol and/or substance 0.65
(other than tobacco) abuse
structured screening (AUDIT,

DAST), and a brief
intervention, 15-30 mins

99409 ...greater than 30 mins 1.30



Take Home Messages

You can make a difference

Alcohol-related disorders are common in medical settings.
Implement routine screening using validated tools (e.g., AUDIT-C or SASQ)

Brief Intervention: Utilize motivational interviewing techniques for patients
with risky drinking patterns

Consider FDA-approved medications (naltrexone, acamprosate) as part of
treatment plan for moderate to severe AUD

Referral to Specialty Care: Facilitate timely referral to addiction specialists or
treatment programs for patients requiring intensive or specialized care.

Continuity of Care: Ensure a smooth transition between inpatient and
outpatient settings, including referrals to specialized addiction treatment and
support groups.



Key Resources

 NIDA Rethinking Drinking
e Screening and Brief Intervention and Referral to Treatment (SAMHSA)
e CDC Alcohol Use and Your Health
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Questions and comments?
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Premise of this Lecture

e Addiction reprograms the brain, but our understanding
of how this occurs is limited.

e However, if we collect our current understanding as to
how addiction modifies brain/behavioral circuits, we can
use this information to aim our treatment to maximize
recovery. Treatment will literally reprogram addiction’s
disrupted and distorted brain activities.

e Because addictions effects on the brain are so pervasive,
treatment must rewire many behaviors and beliefs.

® This lecture uses this thought experiment as a way of

refining addiction care by describing the reprograming
necessary for recovery.



Format of this Lecture

 The VIA-NAGE
part of thE MesoimBIENIDHAMIRE SVYstem

e First, I will describe one of
many ways in which drugs
of misuse change brain
circuity.

© What does thismieanitor
TreatmentahidRecoVeryy
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Dopamine / Reward Model

e Dopamine neurons in the Ventral Tegmental Area (VTA) project to
shell of the Nucleus Accumbens (NACc).

e This primitive brain structure drives life-sustaining activities,?
foraging for food and water, escaping from harm, reinforcing sexual
activity and child-rearing and establishing the criticality and drive
for these activities.

e All drugs of misuse seem to activate this circuit, albeit through a
variety of neurotransmitter substrates.

® The use of certain drugs in certain people motivates their continued
use, their learning to be more efficient at such behaviors, their
up-ranking their use to high importance and their de-ranking other
behaviors and motivators as less important.

! Alcaro A, Huber R, Panksepp J. Behavioral functions of the mesolimbic dopaminergic system: an affective
neuroethological perspective. Brain Res Rev. 2007 Dec;56(2):283-32
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What does this mean for
Treatment and Recovery?

® In those who have developed addiction,
moderating use is ineffective.

e Simply substituting other rewards pales when
compared to deep activation of these circuits by
addicting substances.

® The initial and primary goal of SUD treatment is
stopping substance misuse.

e ...and corollary behaviors, food misuse sexually
compulsive behaviors, gambling and misuse of
nicotine or caffeine. Mesolimbic Activation



X than an

on/off switch...



continue to e
but do not work for it.

® This seminal study and
subsequent research
led to the conclusion
that the VTALINAC
produces wanting
rather than reward.

Berridge, K. C. and T. E. Robinson (2003). "Parsing
reward." Trends in Neurosciences 26(9): 507-513.




Inc

® Jtis not

® “This explains why life’s
intense pleasures are less
frequent and sustained
than intense desires.” !

! Berridge, K. C. and T. E. Robinson (2003). "Parsing reward."
Trends in Neurosciences 26(9): 507-513.



What does this mean for
Treatment and Recovery?

¢ Using the thought experiment: "Don‘t you see how you
will feel better if you stop using?” may seem helpful in
the abstract but does not compute on an emotional
level for most individuals early in recovery.

® Some patients benefit from learning how to parse
“wanting” from "“liking.” Doing so provides insight.

e Most individuals are relieved to learn that their brain
has become highly skilled at substance procurement
and use and much of this response is automatic.

e Normalizing drug (alcohol) hunger reduces negative

self concept.
Incentive Salience



Tw

Cycle

ick Cycle

Withdrawal

Depending on the substance,
withdrawal can begin hours
later or rapidly after cessation

of use.
Intoxication returns the

individual back to their new
normal.



Two Cycles drive Continued Use
Cycle Two - Defined by brain physiology
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Koob, G. F, Powell, P., & White, A. (2020). Addiction as a coping response: Hyperkatifeia, deaths of despair,
and COVID-19. American Journal of Psychiatry, 177(11), 1031-1037



e Patients shoul se cycles,
normalizing them part of early recovery.

e Patients should learn how to recognize the stages
when they occur and have a plan for when they do
occur to prevent relapse.

Cycles that Drive Continued Use



Downstream effects of the
Mesolimbic Dopamine System

Dopaminergic
cells have
far-flung
effects
throughout
the brain.
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Addiction derails Inhibitory Controls

® The dorsolateral (DLPC) and orbitofrontal (OFC) prefrontal
cortices are involved in inhibitory decisions, immediate versus

delayed responses and weighing the importance of various
goal-related behaviors.

e Addiction produces decreased sensitivity to non-drug

reinforcers and decreased ability to inhibit maladaptive or
disadvantageous behaviors. ?_""'\
L

e Inhibitory control problems may be
picked up on neuropsychological

Goldstein, R. Z. and N. D. Volkow (2011). "Dysfunction of the prefrontal cortex in addiction:
neuroimaging findings and clinical implications." Nature Reviews: Neuroscience 12(11): 652-669.




What does this mean for
Treatment and Recovery?

¢ In most cases, external constraints must be used
to interrupt destructive use.

¢ We cannot expect individuals in early recovery to
execute conscious, effective decisions not to use.

¢ Environmental cues, emotional states and stress
induced craving must be minimized.

e Exposure to even indirect substance triggers must

be delayed until inhibitory controls come back
online.

Loss of Inhibitory Controls
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Addiction hijacks
Attention and Maotivation

e Under non-addicted
conditions:

e The Prefrontal Cortex (PFC)
IS creates a representation
of goals, assigns a value to
them and selects actions to
attain goals.

e The Anterior Cingulate
Cortex focuses attention
and monitors performance.




Addiction hijacks
Attention and Motivation

Medial
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Kalivas, Peter W., Volkow, Nora. “The neural basis of addiction: a pathology of motivation and choice.”
American Journal of Psychiatry (2014).




What does this mean for
Treatment and Recovery?

e Attentional problems are expected. Do not reflexively
prescribe medications.

e One way of reclaiming attention is to track what is
distracting (i.e., cravings). This means even the
smallest craving should be acknowledged in early
recovery.

e \We should never judge an individual by stating “He is
not motivated to get better.”

e Contingency Management techniques can rewire the
brain, rebuilding the motivation for healthier goals.

Attention and Motivation



INHIBITORY
CONTROL




Addiction & Memory

e Addiction shares striking similarities with neural
plasticity associated with natural reward-based
learning and memory.”

¢ Addiction affects memory in many ways:
— Addiction sensitizes the brain to drug cues (many of
which are unconscious).

— Addiction entrains drug or alcohol foraging through
Procedural Memory.

— Addiction Flashbacks: PTSD-like recall of substance
related events.

* Kelley, A. (2004). "Memory and Addiction: Shared Neural Circuitry and Molecular Mechanisms."
Neuron 44(1): 161-179.






Brain structures ural Learning

e Striatum and basal ganglia: two parallel information processing
pathways diverge from the striatum, both acting in opposition to
each other in the control of movement. The striatum is comprised
predominately of GABA neurons. The system is activated by
dopamine.

e Supplementary Motor Area: participate in the development of skills
requiring internal elaboration of motor behavior.

e Cerebellum: Records the
movement component of
memory. Fine tunes procedural
skills, increasing their efficacy.
The automation of unconscious
behavior occurs here.

e Amygdala: attaches emotional
qualities and intensity to a .
memory. —

VENTRAL PUSTERIOR



Cue-based Craving

e The brain embeds the experience of substance use, adding
environmental stimuli to produce an “addiction memory™.”

¢ Building credence to the aphorism to “change playmates,
playgrounds, and playthings.”

® A strong cue remains embedded in the amygdala awaiting
reactivation.

® The Amygdala signals the VTA through
glutaminergic circuits that establish
the hunger and urgency associated

with a cue-based craving. N'CO""G

e Memory stored in the hippocampus Glutamate |
and eventually becomes episodic inputs > Naniil
memory located in the temporal lobe. amygg;’,g‘_ Tegmental _

PPT/LDT) Area

* Boening, J. (2001). “Neurobiology of an addiction memory.”
Journal of Neural Transmission 108(6): 755-765. e Rz




Addiction and Procedural Learning

e The basal ganglia are involved with behavioral learning. It is as
automatic as stopping at a water fountain when thirsty.

e Attentional circuits (Anterior Cingulate) and dopamine-mediated
incentive salience (VTA and NAc) direct the basal ganglia to record
behaviors that result in drug procurement.

® Repeated use over time perfects and automates alcohol and drug
procurement (basal ganglia and cerebellum).

e When stimulated by related cues (amygdala), automatic and
partially automatic relapse behaviors ensue.

e Like all procedural learning, the knowledge is automated, rigid,
life-long and partially unconscious.



What does this mean for
Treatment and Recovery?

¢ Relapse is entrained at the procedural
level, is automated, rigid, life-long and at
least partially unconscious.

e | istening to lectures about what to do in
recovery, by themselves, is ineffective.
Recovery skills must be practiced.

Addiction and Procedural Memory



What happens with PTSD?

e The acute trauma is either too overwhelming or is

repeated, preventing the individual from reprocessing
the trauma

e The trauma “tape” becomes stuck in visual memory

e The victim numbs to avoid emotionally experiencing
the trauma

* Dreams and further meaning-extraction does not
occur, rending the organism susceptible to recurrence

e The victim may engage in “trauma re-enactment” to
reactivate the release of endorphins and dopamine



Addiction Flashbacks

¢ Intrusions have sensory properties (mental
images, i.e., not just verbal thoughts).

e Come to mind unbidden (i.e., not those
deliberately recalled).

e Most likely shares the same circuitry with
PTSD




What does this mean for
Treatment and Recovery?

® Cognitive learning might be easier to attain, but is nearly useless in
treating addiction. Procedural learning is vastly superior.

¢ Addiction psychotherapy should unearth “substance-related video
clips,” teaching the individual how to manage them when they
occur.

e At the very least, treatment should build a list of substance cues
that define a plan to extinguish each of them in the first years of
recovery.

¢ Individuals who are susceptible to PTSD are more susceptible to
addiction. Techniques such as EMDR, brain spotting and exposure
therapy are critical for a substantive recovery.

e Therapists and members of twelve-step groups should validate that
some memories are fixed, they never go awayaddiction and PTSD



Stress, Trauma, and Mood Disorders

Homeostasis [aad

Koob, G. F. and J. Schulkin (2019). "Addiction and stress: An allostatic view." Neuroscience &
Biobehavioral Reviews 106: 245-262.




What does this mean for
Treatment and Recovery?

¢ Individuals prone to Addiction may have genetic
“allostatic loading” to respond poorly to stress and
trauma. Therapeutic tools aimed at stress tolerance and
developing a balance outlook on life are relapse
prevention tools.

¢ Childhood trauma is especially progenerative for
addiction. Best case damage repair through therapy is
imperative in such cases.

e When an independent depressive illness is diagnosed,
treat aggressively. When in doubt, treat using

medications and therapy.
edications and the apy Stress, Trauma, and Mood Disorders
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ONE PILL CAN KILL:

SONG FOR CHARLIE PRESENTS: "FENTAPILLS - YOU NEED TO KNOW"
(YOUTUBE.COM)

HTTPS://WWW.DEA.GOV/ONEPILL/TEENS




AGENDA

= The Opioid Epidemic:
= One Pill Can Kill- How Did We Get Here?
= Opioid pain relievers + Marketing
®  What can we do about it?
= Primary prevention: Opioid-sparing pain care
= Secondary prevention: Mitigate risks in patients on long-term opioids

= Educate patients about overdose and recommend/co-prescribe naloxone
= Mitigate risks of opioid therapy for chronic pain

= Lowest effective dose

®  Close monitoring (PDMP, urine drug tests)

= Shared decision-making for increasing and tapering opioids and benzodiazepines

= Tertiary prevention:

= Use shared decision-making to treat opioid dependence with indicated medication




RATES OF OPIOID PAIN

RELIEVER (OPR) SALES, DEATHS
AND TREATMENT ADMISSIONS

INCREASED IN PARALLEL:
1999 - 2008

201 1-CDC-MMWR Vol. 60 No.43 p.1487-1492
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10,000 population for kilograms of OFR sold




FIRST OPIOID EPIDEMIC IN THE UNITED STATES: 1855 - 1914

Change in Population, Opium and
Morphine Sales in one US City
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IATROGENIC ORIGINS OF THE OPIUM AND MORPHIA “HABIT”

= “Finding pain, nervousness, and hysteria constantly claiming his attention, and that nothing relieves them so well
as opium (or its alkaloid morphia which is six times the parent strength),

= The physician resorts to their use more and more freely, expecting that as soon as the more distressing
symptoms pass away to pursue another more permanent treatment.”

= “The patient, however, having once experienced relief, insists upon the further use of the drug, sometimes feigns
illness to procure it...drifts rapidly into the habit...”

= ‘“Today thousands of educated and respectable people in all countries and all classes are habitues;

= Slaves to a habit that is more demanding that the hardest task master, that they loathe...yet binds them in chains they are
wholly unable to break...Suicide is on the increase.

| 88 1-Kane-Drugs That Enslave-The Opium, Morphine, Chloral and
Hashisch Habits-New York



SOLUTIONS: RESTRICT MEDICAL USE
TREAT DRUG-INDUCED NARCOTIC DEPENDENCE

| 898- Bayer introduces Heroin
* Diacetylmorphine- non-addicting alternative to
morphine and cough suppressant
* 1899- Bayer introduces Aspirin
* Acetylsalicylic acid- non-addicting pain reliever
* 1910- Bayer stops marketing Heroin
* 1914- Harrison Narcotic Tax Act
* 1935- US Narcotic Farm — Lexington, KY
* State of the art treatment- detox &
rehabilitation- 22% to 40% success
* Laboratory to study narcotic dependence
* Described opioid tolerance, withdrawal and its
treatment by methadone.
1 960- latrogenic opioid dependence was rare, but
illicit heroin addiction and related deaths rising.
1962- Dole, Nyswander, Kreek- Methadone
maintenance treatment for opioid dependence




PALLIATIVE CARE MOVEMENT TO LONG-TERM OPIOIDS FOR PAIN

=  Perceived undertreatment of chronic pain
= Laws or regulations passed in >20 states to allow use of opioids for chronic pain
= Expert opinion that risk of abuse or addiction is low in medical settings
= |980- Porter & Jick- NEJM Letter to the Editor= Case series
=  Addiction diagnosed in <1% of hospitalized patients treated with opioids; most prescribed <20 mg MEDD
= |986- Portenoy RK- Low risk of abuse in palliative care settings
= 1989-Weissman & Haddox- Pseudoaddiction (i.e. fake addiction)- Case report

= |7-year-old with acute leukemia & chest wall pain treated with iv morphine and iv meperidine
=  Patient increasing complaints, agitation, pain becomes more diffuse

= Increasing opioids improves his comfort and opioid doses decrease as pulmonary infiltrates resolve.
= 1996- Purdue Pharma introduces OxyContin- FDA-approved for cancer-related pain
=  |mmediate marketing plan to expand to low back pain market

= 6 —7 million cancer patients vs. 35 million back pain patients

https://kffhealthnews.org/news/purdue-and-the-oxycontin-files/




PURDUE PHARMA’S OXYCONTIN MARKETING PLANS

= FDA-approved OxyContin for cancer pain in 1996
" Increase sales by targeting non-cancer pain

= Key Messages: OxyContin is safe and effective for
non-malignant pain

=  For patients:
= 1997- “Partners Against Pain®”
= For providers:

= 1997- $250K educational grant to develop consensus
guidelines for opioids for non-malignant pain

= [999- $90K for Addiction, Physical Dependence ,&
Tolerance Terminology Visual
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https://kffhealthnews.org/news/purdue-and-the-oxycontin-files/

Accessed July 8,2024

Purdue's OxyContin Sales Goals (in
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2001 AMERICAN PAIN SOCIETY, AAPM,AND ASAM:

CONSENSUS STATEMENT

aapm

Definitions Related to the
Use of Opioids for the Treatment of Pain

4 ettt dor et froo fre Amnerican Academy of Pain Medicine, 1he Amerbcan Padn Sociery,
vt rite American Socbery of Addiciiom Medicine
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“Physical dependence (withdrawal)
Tolerance and

Addiction are discrete and different phenomena
that are often confused.”

“Most specialists in pain medicine and addiction
medicine agree that patients treated with
prolonged opioid therapy usually do develop
physical dependence and sometimes develop
tolerance, but do not usually develop addictive
disorders.” (emphasis added)

No references, no data, no peer review



POPULATION
EXPOSURE TO LONG-
TERM OPIOIDS
UNLEASHES WAVES OF
OVERDOSE DEATHS

Wave |: Increased opioid prescribing
for non-malignant pain.

Some patients develop high tolerance
and drug hunger that exceeds the
supply from their pain treatment
provider. Some turn to “doctor
shopping” or “pill mills”

Wave 2: lllicit Heroin. lllicit drug
dealers step up to meet growing
demand.

Wave 3: Synthetic opioids, Drug
dealers introduce fentanyl into any
white powder and into counterfeit pills
to increase sales

Three Waves of Opioid Overdose Deaths
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AGENDA

= The Opioid Epidemic:
=  One Pill Can Kill- How Did We Get Here!?
= Opioid pain relievers + Marketing
* What can we do about it?
= Primary prevention: Opioid-sparing pain care
= Secondary prevention: Mitigate risks in patients on long-term opioids

= Educate patients about overdose and recommend/co-prescribe naloxone
= Mitigate risks of opioid therapy for chronic pain

= Lowest effective dose

®  Close monitoring (PDMP, urine drug tests)

= Shared decision-making for increasing and tapering opioids and benzodiazepines

= Tertiary prevention:

= Use shared decision-making to treat opioid dependence with indicated medication




PRIMARY PREVENTION: NON-OPIOID THERAPIES RECOMMENDED

= “All patients with pain should receive treatment
that provides the greatest benefits relative to CDC Clinical Practice Guideline for Prescribing Opioids

risks.” for Pain — United States, 2022

Deéborah Dowell, MD'; Kathleen R. Ragan, MSPH',; Christopher M.

= “Non-opioid therapies are at least as effective as
Jones, PharmD, DrPH?; Grant T. Baldwin, PhD'; Roger Chou, MDD’

opioids for many common types of acute pain.”

= Maximize nonpharmacologic and nonopioid
therapies 1 Division of Overdose Prevention, National Center for Injury Prevention and Control, CDC;

. . . 20(fi the Director; National Cent Tnjury Prevent d Control, CDC;
= “Non-opioid therapies are preferred for subacute Yo of e Diroctr; Natiomal Center for Lury Provension and Coiro

and chronic Pal n.’ 3 Pacific Northwest Evidence-based Practice Center and Oregon Health & Science University,

Portland, Oregon
" Maximize nonpharmacologic therapies (e.g. exercise)

= Maximize nonopioid medications (e.g. NSAIDs)




SPACE TRIAL

" One year VHA trial in Primary Care for Low Back
Pain and Osteoarthritis

= N =240

= Open-label for patients and clinicians

" Individualized collaborative care management
= Assessments masked

= Average opioid dose 26 mg vs. | mg MEDD

= No difference in function

= Pain and adverse events worse in opioid group

" No overdose deaths or emergent OUD

Krebs E.JAMA 2018
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EDUCATE PATIENTS ABOUT THE MEDICATION:
WHAT ARE OPIOIDS!?

=  Chemicals that activate opioid receptors in our
brains

= Exogenous opioids mimic natural neurotransmitters-
e.g. endorphins and enkephalins (active for msec)

= 3-types of Opioids (active for min.- hours)

=  Opiates- chemicals occurring in the opium poppy - e.g.
opium, morphine, codeine

=  Semi-synthetics — e.g. oxycodone (Oxycontin®),
buprenorphine, hydrocodone, diacetylmorphine

= Synthetics — e.g. fentanyl, carfentanyl, methadone

= All opioids are potentially addicting

= All opioids can cause death by stopping breathing



OPIOID EFFECTS:

Acute Intoxication

= Pain and cough relief

= Euphoria and anxiety/depression relief

= Pupillary constriction —“Pinpoint pupils”

= Sleepiness > drowsiness > coma (unresponsive)

= Muscle relaxation, slurred speech

= Slowed breathing > gurgling, chest rattling > apnea
= Slowed digestion, decreased bowel sounds

" Lower body temperature, lower heart rate

Chronic Use

= Tolerance and hyperalgesia (increased pain sensitivity)

=  Withdrawal:

Dilated pupils
Fever, sweating, runny nose, watery eyes
Nausea, vomiting, diarrhea

Muscle aches, bone aches, muscle spasms (i.e. “kicking
the habit”)

Yawning, chills, piloerection (i.e.“cold turkey”)

Insomnia, dysphoria, irritability



EDUCATE PATIENTS ABOUT THE RISKS OF COUNTERFEIT PILLS:
WHY ARE FENTANYL AND ANALOGUES MORE DANGEROUS?

Opioid Crisis

Lethal Opioid Doses

Opioid | FDA

Morphine
Heroin
Fentanyl

Sufentanil

Relative Potency Lethal Dose
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| Clearvue Health

https://www.clearvuehealth.com/im/opioidlethaldoses/

= Potency
= lllicit manufacturing processes:

= https://www.youtube.com/watch?v=16m_5zSE[h8




TEACH PATIENTS HOW
TO RECOGNIZE AND
RESPOND TO OPIOID
OVERDOSE

* Administer naloxone (spray into one
nostril)

* Turn the person on their side

« Call 91| immediately-

Describe symptoms- unresponsive, not
breathing, etc.

* Rescue breathing — one breath every 5
seconds, if needed.

* If needed, readminister naloxone (spray
into the other nostril)

re

e

Breathing
slow or absent

Dizziness
and disorientation

Cannot be woken up
or not moving

Cold
or clammy skin

Discolouration
of lips and nails

Ays

Choking
or coughing, gurgling,
or snoring sounds

_—

O

Pupils
extremely small

Walgreens: https://www.youtube.com/watch?v=SqgWWKvsFYuA

canaPHEM: https://www.youtube.com/watch?v=WnjgrRNMfKM
Spectrum Health: https://www.youtube.com/watch?v=LmxZkNW7VKM




WHAT ABOUT INFORMED CONSENT FOR OPIOIDS?

= My recommendation is to inform all patients with chronic pain for whom you are prescribing opioids about the risks of
developing opioid dependence/OUD.

= For those with chronic pain who are considering opioids review all 6 of the ICD-10 features (or all | | DSM-5 criteria)
and explain that up to 41% of patients on LTOT develop these symptoms. (Boscarino JA: 2015 Subst Abuse Rehab)

= Opioids are not the first-line treatment for chronic pain. Overtime, daily opioid use can make pain worse and require
increasing doses.

" Increasing tolerance is a warning sign that it may be difficult to discontinue the medication when adverse events like
constipation, falls, oversedation outweigh modest benefits.

" Encourage your patient to express any concerns and questions. Reassure them that you want to work with them to
prevent and treat any emerging opioid dependence symptoms that develop. The earlier you become aware, the more
effective prevention and treatment will be.

=  “Pm not worried about you abusing the drug; I’'m worried about the drug abusing you.”



GEORGIA’S 9-1-1 MEDICAL AMNESTY LAW

= The law expands access to naloxone by authorizing trained first responders, including law enforcement officers,
firefighters,and EMS personnel to administer the medication.

= Additionally, the law establishes limited civil and criminal immunity for medical professionals who prescribe

naloxone, and laypeople who administer it to a person suspected of suffering from an opioid
overdose.

= More information at: https://www.gnrhealth.com/the-georgia-9- | - | -medical-amnesty-law/
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OPIOID DEPENDENCE (ICD-10)

Opioid Dependence (3 or more features)

A strong desire to take the drug Distracting intrusive thoughts about the next dose of opioids
Difficulties in controlling opioid use Taking a larger dose than prescribed; unable to stop when indicated
Repeatedly driving under influence
Persisting in opioid use despite harmful Request for more opioids after adverse events (e.g. overdose)
consequences Continued use despite poor performance or family/friend concerns
Higher priority given to opioid use than to Spending a lot of time frequenting EDs & clinics to obtain opioids
other activities and obligations Progressive neglect of tasks and role obligations
Stopping previously enjoyed activities (e.g. sports, friends, etc.)
A physiologic withdrawal state Sweating, nausea, vomiting, diarrhea, muscle/bone aches, runny nose
Tolerance Requires larger doses for effect (e.g. pain relief)

https://www.pbm.va.gov/PBM/AcademicDetailingService/Documents/508/IB 10-933_OUD-ProviderAD-
EducationalGuide_508Ready.pdf



WHAT IF THE PERSON IS OPIOID DEPENDENT (HAS DSM-5 OUD)!?
OFFER MEDICATION

= Medication is the gold-standard for treating opioid use disorder/opioid dependence.
= Medication reduces the risk of relapse by about 50% compared to placebo; improves retention 75% vs. 0% (Kakko, 2003)
" Medication reduces the risk of opioid overdose death by about half (OR MMT = 0.41, Bup = 0.62) (Larochelle, 201 8)

= Reduces opioid craving
= Prevents relapse

= Reduces risk of overdose death, if relapse occurs

=  Counseling and/or mutual help groups (AA/NA/Smart Recovery) can help.

" | recommend both medication and counseling for most people with OUD

= Detoxification without initiating maintenance medication can increase the risk of opioid overdose
by reducing tolerance without protecting against relapse.

|. Kakko ], et al. | -year retention and social function after buprenorphine-assisted relapse prevention treatment for heroin dependence in
Sweden: a randomised, placebo-controlled trial. Lancet. 2003 Feb 22;361(9358):662-8

2. Larochelle MR, et al. Medication for Opioid Use Disorder After Nonfatal Opioid Overdose and Association With Mortality: A Cohort Study.
Ann Intern Med. 2018 Aug 7:169(3): 137-145.




THREE FDA-APPROVED MEDICATIONS FOR OPIOID DEPENDENCE

Three FDA-approved Where available?
medications (See Findtreatment.gov)

Naltrexone (opioid blocker- long- Those without opioid tolerance and  Most accredited SUD treatment
acting injectable recommended over  those who prefer non-opioid options programs and physicians' offices
once daily oral tablet)

Buprenorphine (partial opioid agonist Those with moderate to high opioid  Many SUD treatment programs and
available as once daily sublingual tolerance and withdrawal physicians’ offices
film/tablet or long-acting injectable)

Methadone (full opioid agonist Those with high opioid tolerance Only licensed and accredited Opioid
available as once daily oral liquid) who would benefit from daily clinic Treatment Programs (OTPs ak.a.
contact until stabilized Methadone Clinics)
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FINDING JOY IN MEDICINE
A STORY OF ADVERSITY, CREATIVITY AND COMMUNTITY
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Aliquot 1

* HPI: 35 yo AAM presenting to ER with 5 month e SHx: 1/2 PPD smoker. alcohol

history of inability to use the right lower

extremity (RLE). & marijuana dependence,
. works as one of the Memphis
PMH: C3-C4 myelopathy, gun shot wound “fli ers’
(GSW) to hip & stomach, L5-S1 herniated PP
nucleus pulposus, hypertension
'PSH . iy ROS: + for right leg
x: anterior cervical diskectomy and fusion . .
of C3-C4, exploratory laporotomy for GSW, pareStheS_IaS’ numbness,_ - for
right L5-S1 metrix lumbar diskectomy fevers, chills, sweats, We|ght

loss, recent trauma



Aliquot 2

« NEURO:

« EXTREMITIES: Examination of right lower
extremity shows intact skin without pain or
discomfort with range of motion of the hip,
knee, ankles, or toes. Sensation decreased
from L3 to S1. 3 out of 5 strength in his hip
flexors, 1 out of 5 in his quadriceps, and 0 out
of 5 in his hamstrings, tibialis anterior (TA), and
gastroc soleus (GSC), and extensor hallucis
longus (EHL) muscle groups in the right lower
extremity. He has brisk capillary refill x 5.
Examination of the left lower extremity shows
intact skin without ecchymoses or effusion. No
tenderness to palpation about bony
prominences and neurovascularly intact.



Aliquot 3

« Patient was admitted to orthopedic surgery
S?trﬁ”'(t:'e for further evaluation of suspected septic
arthritis

* Interventional radiology was consulted, and they
performed a fluoroscopic-guided right hip
aspiration

* Results listed below:

Color: orange

Consistency: cloudy

WBC- 412

RBC- 33,060

No crystals identified

Negatlive bacterial, fungal, TB, and

spirochetal cultures _ _
al’ihology: hypocellular with no malignant

cells

+ Testing for reversible causes includinﬁ HIV, acute hepatitis
panel, and syphilis serologies were all negative



Final Diagnosis?



Charcot Arthropathy of the Hip
Introduction

» Charcot arthropathy of the hip is an uncommon but debilitating disorder resulting from repetitive joint
stress in the setting of neurovascular compromise”.

» The most common cause is tabes dorsalis from tertiary syphilis although HIV, HCV, IBD, and
syringomyelia have been implicated in previous cases®>*°



Charcot Arthropathy Discussion

« Charcot arthropathy was first described in 1831 by Mitchell (5). It can occur in 5-10% of patients
with tabes dorsalis from tertiary syphilis. Time from diagnosis of syphilis to development of Charcot
arthropathy ranges from three to fifteen years (5). Areas most affected by this disorder include the
knees, ankles, hips, joints, and lumbar spine. Charcot arthropathy of the hip is usually secondary to
syphilis but HIV, HCV, syringomyelia, and IBD should be excluded as they have been implicated in
previous reports (2,3, 4, 5).

» This case is unique as no previous cases to our knowledge report “flipping” or similar activities as a
cause of Charcot arthropathy of the hip. While tertiary syphilis is the most common etiology, any
activity causing constant mechanical stress to the joint can lead to neuropathic arthropathy. Optimal
treatment is controversial but involves treating underlying cause and possible arthrodesis®. A
complete history and physical examination can help distinguish Charcot arthropathy from similar
diseases such as septic arthritis and occult malignancy.



References

1. Cavalli G. and Praderio L. Charcot’s Arthropathy of the Hip. J Rheumatol 2013;40;1770.

2. Johnson J.T.H. Neuropathic Injuries of the Hip. Journal of Clinical Orthopedics and Related Research
1973;90;29-32
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co-infected with human immunodeficiency virus, hepatitis C virus and tertiary syphilis: case report.

5. Memarpour R, Tashtoush B, Isaac L et al. Syringomyelia with Chiari | Malformation Presenting as Hip Charcot
Arthropathy: A Case Report and Literature Review. Case Reports in Neurological Medicine 2015;2015;1-6

6. Rapala K. and Obrebski M. Charcot’s Arthropathy of the Hip Joints: A Late Manifestation of Tabes Dorsalis Treated
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The Renin Angiotensin System.
Original View

Prorenin Hm

Angiotensinogen Angiotensin Il

i i Angiotensin Il
Angiotensin | g AT, R
ACE —

Angiotensin IV

Copyright CMF Learning Systems 2009



The Renin Angiotensin System.

Current View

Prorenin Hm

Angiotensinogen i '
g g Angiotensin Il AT,-R

Chymasel
K\~,/

Angiotensin Il
Anglotensm I g AT,-R
E
Anglotensm IV

ACEZ

Anglotensm ~(1-7) =—> |MAS-R

MLDAD Alamandlne =» |MrgD-R

Eps, neprilysin, thimet oligopeptidase (TOP), and prolyl oligopeptidase (POP).

MLDAD, mononuclear leukocyte-derived aspartate decarboxylase.
» monontciea y p y Copyright CMF Learning Systems 2009




R Santos M Schiavone KB Brosnihan CM Ferrario

Chromatographic
depiction of
radiolabeled 12°]-Ang |

metabolism in canine
brain stem
homogenates in the
absence (A) and the

presgncg (B) of the . terminus of the Ang II molecule. However, our observation
ACE inhibitor enalapril. that the AVP-releasing activity of Ang-(1-7) is similar to that
of Ang II, together with the metabolic studies showing
generation of Ang-(1-7) in brain and peripheral tissues,
suggest that Ang-(1-7) is an endogenously generated cen-

generation of Ang-(1-7). Since in our experiments trally active angiotensin peptide.

A“S'(I;T) ‘:Vﬂsb the majo]:' l-]:mdul(:t gslabeled Ang 1 Schiavone MT et al. Release of vasopressin from the rat
metabolism in brain punch hydrolysates, the data raise hypothalamo-neurohypophysial system by angiotensin-
questions about its possible biological functions. Al- (1y-p7) heptapeptide. PyrF:)cpNitl Aca)(/:i Sci UyS A_g

though Ang-(1-7) has weak agonistic pressor and drink-
ing effects," the spectrum of biological actions of
angiotensins is certainly not limited to either body fluid

1988;85(11):4095-8.

or cardiovascular regulation. Further studies are neces-
sary to investigate the possible biological actions of this
peptide.

Santos RA, et al. Converting enzyme activity and
angiotensin metabolism in the dog brainstem.
Hypertension. 1988;11(2 Pt 2):1153-7.
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Ang-(1-7) Antihypertensive
Actions
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Ang-(1-7) immunoneutralization with
a monoclonal antibody causes a
substantial worsening of

hypertension in SHR.
lyer et al. Hypertension 2000; 36 (3), 417-422

Chronic Ang-(1-7) infusion lowers the
elevated blood pressure of
transgenic hypertensive rats
expressing the renin gene

(TGR(MmRen2)27).
Moriguchi et al. Hypertension 1995; 25 (6), 1260-
1265




Expression of an Ang-(1-7)-producing fusion protein
induces a hypotensive phenotype due to organ
vasodilation and consequent fall in peripheral resistance

120- Baseline Mean Arterial Pressure 450- Baseline Heart Rate
-e- SD
1104 400+
1051 c 3754
T E
= 100 & 3504
= o
95- £ 325-
90+ 300+
851 night day 2757 night day
go—NEEN——— plopa— I
18 21 24 03 06 09 12 15 18 21 24 03 06 09 12 15
Time, hour Time, hour

* In homozygous transgenic rats (TG7371), the expression of a fusion
protein containing the Ang-(1-7) sequence causes sustained
normalization of the elevated blood pressure and augmented blood flow
in the kidney, mesentery, muscle, heart, and skin compared to control SD
rats.

Alves et al. Clinical Science 2021; 135 2197-2216



The classic view of angiotensin |l receptors is
that there are two types of receptors: the
angiotensin Il type 1 receptor (AT1-R) and the
angiotensin Il type 2 receptor (AT2-R)

ANG II ANG Il
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(p) ERKVZ’/ NFkB ’_\)SERCAZa
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P BNP

FIBROSIS HYPERTROPHY

Ferrario et al. Hypertension 1997 Vol. 30 Issue 3 Pt 2 Pages 535-41



ANG-(1-7)

C(p)P13K/A
KL)(p)Enos

| (p)Nos

ANTIPROLIFERATIVE
VASODILATOR

Clarke et al. Future Cardiol. 2013;9(1):23-38.

Ferrario, Dell’ltalia, Varagic In: Heart Failure: a Companion to Braunwald's Heart Disease (10.1016/B978-0-323-60987-6.00005-3
Santos et al. Proc Natl Acad Sci U S A 2003 Vol. 100 Issue 14 Pages 8258-63

Tallant et al. Am J Physiol Heart Circ Physiol 2005 Vol. 289 Issue 4 Pages H1560-6
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The mas Receptor Mediates the
Vasorelaxation of Ang-(1-7)

A
Non-AT\/ AT: Anglotensin Receptor — — 23
Mediates the Vasorelaxation of Ang.{1.7)
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J | e TYTE
1 .
LT : =
rw- 'M\“‘J

jom of slar Ang{1- T} mechated
snviotbeilsl relasation in mas knockout mice,
Santon et al. Proc Nat Acad Of Med_ 2003

Lo ppermermoan 36, 354,400, 1 9%)

Inhibition of ANG-(1-7)-mediated
MAPK activity by Mas receptor
A antisense oligonucleotides.
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Actin —p i — e
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100 -

ANG-(1-7) Inhibition of MAPK
a

(Percent Serum-Stimulated)

0
ERK1 ERK2

Tallant, Ferrario, Gallagher. Am J Physiol Heart Circ
Physiol 2005 Vol. 289 Issue 4 Pages H1560-6



Does clinical evidence support a role for
Ang-(1-7) in the modulation of
cardiovascular diseases (CVDs)?

* Hypertension:

* Hypertensive patients treated with Anq_ (1-7) showed
significant blood pressure reductions, likely due to
vasodilatory and natriuretic effects.

 Heart Failure:

 Clinical investigjations in heart failure patients have
demonstrated that Ang-(1-7) levels are inversely related to
disease severity. Therapeutic administration of Ang-(1-7) has
been associated with improved cardiac output and reduced
ventricular remodeling.

 Atherosclerosis:

 Clinical data on Ang-(1-7) in atherosclerosis are limited, but
preclinical studies support its anti-inflammatory and anti-
atherosclerotic roles. Ang-(1-7) inhibits monocyte adhesion
and vascular smooth muscle proliferation, key events in
atherogenesis.



Anglotensin(1-7) Excretion

Does a Deficit in Ang-(1-7)
Contribute to Human Essential
Hypertension?

p=0.007
5.0-
12,54
é 10.04
3 75
§ 5.0 Y“"mr”iw;” l
|
I H‘, (it RA
54 ‘ [ ‘ \‘
(| ‘ i (T
0. T
Normal Untreated
Volunteers Essential Hypertension

Ferrario et al. Am J Hypertens. 1998;11(2):137-46.

Luque et al. J Hypertens 1996 .14 (6): 799-805



Does a Deficit in Ang-(1-7) Contribute
to Human Essential Hypertension?

HPLC Characterization of Ang-
(1-7) in Human Urine

Ang-(1-7) in Essential
Hypertension

Renal Source of Ang-(1-7)

Human Voluntears

Essentlial Hypertension

Luque et al. J Hypertens 1996 .14 (6): 799-805

Ferrario et al. Am J Hypertens. 1998;11(2):137-46.



Urinary Ang-(1-7) and High
Blood Pressure

=-0.48
p = 0.0006 |
UAng-(1-7) = 123 +(-0.76 x MAP}
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Copyright 1999, CMF Leamning Systems
Ang-(1-7).ppt

Luque et al. J Hypertens 1996 .14 (6): 799-805



Ang-(1-7) in Human Heart
Failure

Ang Il mediates HF progression, while Ang 1-7 offers protection in HF.
Plasma Ang 1-7/Ang Il ratio is an important prognostic tool in risk
stratification across the broad spectrum of HF.

Wang et al. Circulation: Heart Failure 2020 Vol. 13 (7) e006939.



NOVEL CONCEPTS

LDL and Ang |l

Ang-(1-7)

|

Plaque Regression
&
Plaque
Stabilization

Endothelial

Dysfunction

Inflammation
Plaque Formation

Copyright 2000, CMF Learning Systems
Strategies for Atherosclerosis.ppt
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Ang Il — Local Biosynthesis

Fibroblasts

CMF Learning Systems®

Strawn WB, Ferrario CM. Mechanlsms linking angiotensin Il and atherogenesis. Curr Opin Lipidol. 2002;13(5):505-12
Strawn WB, Chappell MC, Dean RH, Kivlighn S, Ferrario CM. Inhibition of early atherogenesis by losartan in monkeys
with diet-induced hypercholesterolemia. Circulation. 2000;101(13):1586-93.



The Angiotensin System in the
Development of Atherosclerosis

ACE2
N\
Vasa Vasorum @
( ‘ { Ang-(1-7)

Vascular Endothelium

Adhesion
Molecules

Fatty Strick

CMF Learning Systems®

Strawn WB, Ferrario CM. Mechanisms linking angiotensin Il and atherogenesis. Curr Opin Lipidol. 2002;13(5):505-12
Strawn WB, Chappell MC, Dean RH, Kivlighn S, Ferrario CM. Inhibition of early atherogenesis by losartan in monkeys
with diet-induced hypercholesterolemia. Circulation. 2000;101(13):1586-93.



Experimental Atherosclerosis

Cynomolgus Monkeys (Macaca fascicularies)

« Spontaneous Atherosclerosis, (Prathap et al.
DOI:10.1002/path.1711100205)

Diet-induced atherosclerosis bears high similarity
with human lesions.

« Coronary artery lesions similar to those present in
humans (Stary & Manilow. DOI: 10.1016/0021-
9150(82)90019-3).

* Lesion progression from initial foam cell
accumulation (Small et al., 1984. DOI:
10.1172/JCI111366).

« Carotid atherosclerosis correlates with plasma
lipid concentrations (Kaplan et al., 1984. DOI:
10.1016/s0022-5347(17)50506-6).

 Plasma LDL uptake increased in aortas with diet-
induced fatty streaks (Ghosh et al. 1987. DOI:
10.1093/cvr/21.1.14)

Strawn WB and Ferrario CM. Circulation. 2000;101(13):1586-93.



Coronary Artery Fatty Streak in
Vehicle-Treated Monkey

-~ <Disruption of IEL
__cInfiltration of media
. sFoam cells of

' macrophage and
smooth muscle origin

Strawn and Ferrario. Circulation. 2000;101(13):1586-1593.



Oral Treatment with Losartan Blocks
the Development of Experimental
Atherosclerosis in Monkeys

1,

Feeding of a 4-week High-Cholesterol Diet in Monkeys medicated
with Losartan

Strawn WB and Ferrario CM. Circulation. 2000;101(13):1586-93.



Plasma Angiotensin Peptide Concentrations

Angiotensin Il Angiotensin-(1-7)
—=— vehicle —a— vehicle
—O— losartan —O— losartan
500 1007 —
| *# *#
400 .y
= < *#
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100_1 25-{\/
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0 T T | T 0 T T T | *p<001
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. i *p <0.01
Weeks of Diet Weeks of Diet

Strawn WB and Ferrario CM. Circulation. 2000;101(13):1586-93.



JANUS - GOD OF ENDINGS
AND BEGINNINGS

Ang | \ Ang Il
Ang-(1-7)
Ang II ‘

Ferrario and Jessup. Current Hypertension Reviews 2007. Vol. 3 Issue 2 Pages 97 -
104




Angiotensin Converting Enzyme 2

Retina

AT

Placenta

Ferrario, CM. Curr Opin Nephrol Hypertens. 2011 Jan;20(1):1-6.



ANGIOTENSIN II ANGIOTENSIN-(1-7)

Vasodilation
Inhibits Central Sympathetic Tone
Anti-proliferative and Anti-fibrotic
Inhibits platelet aggregation
Anti-inflammation
Inhibits cancer genes

Vasoconstriction
Sodium retention
Catecholamine release
Sympathetic stimulant
Growth and Fibrosis
Prothrombotic
Inflammation
Pro-oncogene




LANDMARK STUDY

articles
]

Angiotensin Il is Increased in ACE2"
Mice

Bwr * 150
W ACE2 -/- e

*P<0.01
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Angiotensin-converting enzyme 2 is an
essential requlator of heart function

Michael A. Crackower*t {, Renu Sarao* |, Gavin Y. Oudit) ||]#, Chana Yagil--, lvona Kozieradzki*s, Sam E. Scanga**,
Antonio J. Miveira-dos-Santos®, Joanda Costa*, Liyong Zhang* +15, York Pel#, James Scholey#, Carlos M. Ferrariot +, Armen 5. Manoukian**,
Mark C. Chappelltt, Peter H. Backoc: Y #, Yoram Yagil:r & Josef M. Pemninger*+14

Crackower et al. NATURE | VOL 417 | 20 JUNE 2002
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ACE2 Inhibition Exacerbates
Cardiac Hypertrophy

Vehicle MLN-4760 Vehicle MLN-4760
' ' \ I ;
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Trask AJ, et al. Am J Hypertens. 2010 Jun;23(6):687-93.



Hypertension Reduces ACE2 Gene

1.5,

Cardiac ACE2 mRNA
Relative Gene Expression

0.0-

Jessup JA, et al. Am J Physiol Heart Circ Physiol. 2006 Nov;291(5):H2166-72.
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Expression and Activity
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The Awakening

SARS-CoV-2 virus

Ang-(1-5) éﬁ




The SARS-CoV-2- and ACE2

I N

Strokes due to Severe Acute
cerebral

. Respiratory
embolism Syndrome Ih

Cardiomyopathy,
QT-prolongation,
atrial fibrillation,
t failure

-~

diabetes

Diarrhea, nausea, or vomiting



ACE2: The Awakening

Health care professionals, physicians, researchers, and even patients are actively
debating the benefits of continuing treatment with ACE inhibitors and ARBs in
patients infected with the COVID-19 virus given the identification of ACE2 as the

functional receptor for the family of coronaviruses.

Effect of Angiotensin-Converting Enzyme
Inhibition and Angiotensin Il Receptor
Blockers on Cardiac Angiotensin-
Converting Enzyme 2

Catios M. Fammara, MWD Jawall Jessup, BS: Mark © l‘.l1'||:|!_:|-_'-ll Pl Daviad B Avarill, PhD;

K. Bridas! Brogniban, PhD: E. Ann Tallant, PhD: Debra | Dz, PLHD; Pabrlota E Gallager, PhD

Vishipks = Lisinopril = o Combination

Ferrario CM. et al. Circulation. 2005 May 24;111(20):2605-10.



Do ACE inhibitors or ARBs worsen
COVID-19 clinical evolution?
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Igase et al. Am J Physiol Heart Circ Physiol. 2005, 289(3), H1013-1019.



RAS Inhibition and SARS-CoV-2
Mortality

427 consecutive patients with
COVID-19 Infectiveness

S
o

2 31.6

w© 30

O

Q 20 15.2

o

_
Q

© 0

&’ ACEi or ARBs No ACEi or ARBs

Conclusion: The apparently increased mortality of patients
with COVID-19 receiving long term treatment with ACE
inhibitors or ARBs is not due to the drugs themselves, but to
the conditions associated with their use.

Cugno M, et al. Adv Ther. 2021 May;38(5):2709-16.



COVID-19

Antihypertensive Drugs and Covid-19

Risk

A Cohort Study of 2 Million Hypertensive Patients

Laura Semenzato,* Jerémie Botton,* Jerome Drouin, Bérangére Baricault, Clémentine Vabre, Francois Cuenot,
Laetitia Penso, Philippe Herlemont, Emilie Sbidian, Alain Weill, Rosemary Dray-Spira, Mahmoud Zureik

Kaplan Meier - Death or intubation
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Lower COVID-19 risk in hypertensive patients treated over a long period with ACE inhibitors or

ARBs compared with CCBs.

Semenzato L, et al. Hypertension. 2021 Mar 3;77(3):833-42.



* The binding of the SARS-Cov-2
spike protein to ACE-2 has the
potential to disturb this balance, by
downregulating the protective
effects of the ACE2/Ang-(1-7)/Mas
pathway while simultaneously
releasing the brake on the ACE/Ang
I/AT,-R pro-inflammatory and pro-
thrombotic arm of the RAS system.

« Soluble ACE2 proteins have been studied to intercept SARS-CoV-2-CoV-2 from
binding to membrane-bound ACE2 and prevent cell entry of SARS-CoV-2
altogether (Batlle D, et al. Cell. 2022;185(11):1837-9).

« Continuos intravenous Ang-(1-7) (Martins et al. DOI: 10.1186/s13613-024-
01369-0) or administration of a MAS receptor activator (Lobo et al. DOI:
10.1016/j.eclinm.2023.102383) have not yielded conclusive results in COVID-19
patients.



SUMMARY

The ACE2/Ang-(1-7)/mas-receptor axis constitutes a
fundamental regulatory, internal cellular control
component of the RAS;

The imbalance of the two arms of the RAS may
explain the cardiovascular adaption associated with
dysregulation of the blood pressure control
mechanisms;

The expression of the ACE2/Ang-(1-7)/mas-receptor
axis in cardiac, vascular, and renal tissues
underscores the significant differences in the
biochemical constitution of the RAS in blood versus
tissues, adding to the complexity of the system.



Cardiovascular Adaptation Depends
on Balance of Ang lI/Ang-(1-7) Activity

Angiotensinogen

Processing
Enzymes

Blood Pressure
Growth
Oxidative Stress
Fibrosis
Coagulation

Inflammation

\ 1

Ang Il/

Thank you for your Attention

Ferrario CM, et al. Kidney Int Suppl (2011). 2022;12(1):36-47.
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By the end of this sessions, participants should be
able to:

» Define health inequities and key drivers

» Describe the role of medical decision making &
Impact on adverse health outcomes

» |dentify clinical and workplace behaviors that
research links to implicit bias

» Describe strategies to mitigate the impact of bias
iIn medical and professional settings



By the end of this sessions, participants should be
able to:

* Define health inequities and key drivers

» Describe the role of medical decision making &
Impact on adverse health outcomes

» |dentify clinical and workplace behaviors that
research links to implicit bias

» Describe strategies to mitigate the impact of bias
iIn medical and professional settings



Ccase

68-year-old man with HTN,
HL, CHF who has been
readmitted for the 39 time
this month with CHF
exacerbation. As the intern
presents the case, her
frustration is evident.

>y =




What are the potential issuga?

Root Cause Tool Systems Outcomes

* Ischemia? Ciatin B

* Thyroid dysfunction?

and Built
E—n -I i . '.

This is how we are i

(racism, sexism, ableism,

trained to think! clasism)

Dobson, R., Rice, D.R., D’hooghe, M. et al. Social determinants of health in multiple sclerosis. Nat Rev
Neurol 18, 723-734 (2022)

Yearby R. Structural Racism and Health Disparities: Reconfiguring the Social Determinants of Health
Framework to Include the Root Cause, 48 J. of L. Med. & Ethics 518-526 (September 2020) Revised SDOH Framework created by Ruqaiijah Yearby (2020)




Ccase

A 36 yr old BF w/ hx of unprovoked DVT and PE presents in labor.
After undergoing C-section 2/2 to prolonged delivery. Doing well.
On POD 1 she has pleuritic chest pain and SOB.

Because of her history, the pt. requests a stat CT Chest and
treatment with heparin.

What do you do next?

RYSE



That Is not what happened...

The nursing staff and physicians believed that her pain medications were
causing delirium and decided to observe the patient.

The patient continues to have symptoms and to vocally express desire for
CT chest.

After pleading with staff, CT is ultimately performed revealing multiple
submassive thrombi.

Sound familiar...

-
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f it can happen to Serena...
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Why Is this iImportant

* Increasing diversity in US

* Current climate...impact:
e Qur profession
* Qur patients
* Our communities

e Goal is to think about our
role...

RYSE



Implicit Bias:

. . Attitudes or stereotypes that affect our understanding,
I I l p I C I actions, and decisions in an unconscious manner
o are pervasive
I a S do not necessarily align with our declared beliefs
Generally, but not always, favor our own ingroup

are malleable

Ohio State University Kirwin Institute for the Study of Race and Ethnicity.
http://kirwaninstitute.osu.edu/research/understanding-implicit-bias/ Accessed 10/4/17




By the end of this sessions, participants should be
able to:

» Define health inequities and key drivers

e Describe the role of biase medical decision
making & impact equity and outcomes

» |dentify clinical and workplace behaviors that
research links to implicit bias

» Describe strategies to mitigate the impact of bias
iIn medical and professional settings



My Blases
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We are not born to exhibit racial prejudice — we learn it...early in life

* Newborn infants demonstrated no spontaneous preference for faces from either their
own-or other-ethnic groups.

« 3-month-old infants demonstrated a significant preference for faces from their own
ethnic group.

*David J. Kelly, University of Sheffield, United Kingdom R N SE
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Impact of implicit bias on

Clinicab & workplace

e CISIONS

« Recruitment

 Hiring decisions

« Salary & resource allocation
« Performance reviews

« Retention/Promotion

« Teamwork

« Clinical Environment



By the end of this sessions, participants should be
able to:

» Define health inequities and key drivers

» Describe the role of medical decision making &
Impact on adverse health outcomes

* |dentify clinical and workplace behaviors that
research links to implicit bias

» Describe strategies to mitigate the impact of bias
iIn medical and professional settings



IOM: RACE &
MEDICAL CARE

Across Healthcare

« Minorities receive fewer procedures and poorer quality medical care
than whites.

Difference Persist After Controlling For

* Insurance
« SES
« Stage and severity of disease, co-morbidity

« Medical facility

Persist in Medicare & the VA Health System

« Differences in economic status and insurance coverage are expected
to be minimized

RYSE

Shulman KA. N Engl | Med 1999; 340: 618-626



Michelle Van Ryn: Evidenced-Based
Framework

Figure 1
Hypothesized Mechanisms Through Which Provider Factors Influence
Race/Ethnicity Disparities in Treatments Received
(independent of clinical appropriateness, payer, and treatment site)

Physician
Beliefs Physician . . . .
z About Patient |t ) 1o o retation |—p Physician * Symptom interpretation/ diagnosis
(3) (Beliefs about P Clinical
= social and of Symptoms Decisic;:l-(r::aking Treatment ]
E % fl;i?:r\g(;r:é > (Diagnosis, Treatment | 1 Received ° I nte I p ersonad I b e h aVvIors
= resources. Recommendation)
- Includes (engagement, courtesy, warmth, info)
conscious and ’ Y/ Y]
agt?:;r;zdt? eLfiSeI]YS) Provider Interpersonal o« . o« o
Behavior * Clinical decisions
(e.g., participatory style,
warmth, content, information
giving, question-asking)
Patient Behavior in l
E t
(e.g., qﬂg:tlfgn?;sking Patient
self-disclosure, Satisfaction
assertiveness)
l Patient Behaviors
v (e.g. adherence,
Patient Coanitive & Affective Fact self-m_gnagement,
(e.g., acceptanceaolf:]nedci)cge:Iell\(/j?/ice, aii(;l:\:ii, ::If?er?ﬁcacy,intention) } utilization)

van Ryn M, Fu SS. Paved with good intentions: do public health and human service

providers contribute to racial/ethnic disparities in health?. Am J Public Health.
2003;93(2):248-255.
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‘| don't want you to be
disappointed...

| think you should walit”

Case

» Black American Woman Associate Professor In
rank 6 years
* Requests consideration for promotion




Context: Me

 Him: 2 white men recently unsuccessful

* Me: Service on DOM P&T Committee




- Barriers for Success
o Less Mentorship
o Bilas experiences
o Disproportionate share of non-career advancing

activities EV| d ence:
 Consequently: U R' M &

_ess likely to achieve senior promotion

Remain in rank longer WOmen

_ower levels of job satisfaction

o More likely to leave academia FaCU Ity

Nickens 2000, Palepu 1998, Diggs 2009, Liu 2010, Thomas 2000, Helm 2000, Diggs 2009 R SE




Implicit Bias & Workplace
Decisions: Compensation,
Resource Allocation

» Science faculty (n=127) at research-intensive
universities rated applications for students
applying for lab manager positions

» Applications randomly assigned male or
female names

* Faculty asked to judge student competency,
hireabllity, interest in mentoring, and assign
salary

Emory Bias Training: Moss-Racusin CA et al. PNAS 2012;109:16474-16479

45

35 7

w

25 1

ro

15 |

Competence

Hireability

Mentoring

W Male Student

Female Student



Unconscious Bias and Workplace Decisions: Performance Evaluations

Managers Use More Positive Words to Describe Men in Performance
Reviews and More Negative Ones to Describe Women

Words used to describe men Words used to describe women

IN DESCENDING ORDER
OF RELATIVE FREQUENCY
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POSITIVE NEGATIVE POSITIVE h VE I R?SE

SOURCE AN ANALYSIS OF 81,000 PERFORMANCE EVALUATIONS, DAVID G, SMITH ET AL., 2018 & HBR.ORG

Emory Bias Training



o
You speak really good English”
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“"That presentation was
good”

IIY
Our p
S hary to bron
OUnCe
4

I 3
Just call You J;
ne ”»

"That's so gay.”

Microaggressions

Brief and common usually verbal indignities

Often unintentional,

Communicate hostile or negative racial insults and
Potentially harmful or unpleasant for the target
person or group.

RYSE

Emory Bias Training



Run #LikeAGirl:

Microaggression & Internalized bias

Microaggression and internalized bias....






By the end of this sessions, participants should be
able to:

» Define health inequities and key drivers

» Describe the role of medical decision making &
Impact on adverse health outcomes

» |dentify clinical and workplace behaviors that
research links to implicit bias

» Describe strategies to mitigate the impact of
bias in medical and professional settings




Why diversity is important?
NOT just for marginalized groups...
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Rohner, U. and B. Dougan (2012). Gender diversity and corporate performance. Technical report, Credit Suisse
Research Institute, Zurich.

Business
Case for
Diversity

Companies with Above-Average Diversity
Also Have Higher Innovation Revenues

SHARE OF INNOVATION REVENUES FROM PRODUCTS LESS THAN THREE YEARS OLD
100%
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Clinical care: Diversity can be mitigating factor

 \Women less likely to die after Ml when treated by
female MDs

« women were 32% less likely to die (and 16% less
likely to have complications) w/ female surgeon

 Female MDs are more likely to follow
guidelines (CHF, DM, preventive care)

* \Women ask patients about social circumstances &
spend more time w/ pts

Tsugawa Y, et al. Comparison of hospital mortality and readmission rates for Medicare patients treated by male vs. female physicians. JAMA Intern Med. 2017;177(2):206-213. @

Kim C, et al._Is physician gender associated with the quality of diabetes care? Diabetes Care. 2005;28(7):1594-1598.

Lurie N, et al. Preventive care for women. Does the sex of the physician matter? N EnglJ Med. 1993,329(7):478-482. R B SE
Frank E, Harvey LK. Prevention advice rates of women and men physicians. Arch Fam Med. 1996;5(4):215-219.

Baumhakel. Influence of gender of physicians and patients on guideline-recommended treatment of chronic heart failure in a cross-sectional study. Eur J Heart Fail. 2009 Mar;11(3):299-303.

Roter D,. Sex differences in patients' and physicians' communication during primary care medical visits. Med Care. 1991 Nov;29(11):1083-93.

Greenwood BN, Carnahan S, Huang L. Proc Natl Acad Sci U S A 2018;115:8569-8574.




Clinical care: Diversity can be mitigating factor

» Black pts get more preventive services w/ black
MDs;

« URM MDs more likely to serve minority, poor, and
Medicaid populations.

« Gender, race, and language concordance associated
w/ iImproved outcomes — satisfaction, adherence,
trust, infant mortality, Ml outcomes, etc.

Alsan M, Garrick O, Graziani GC. National Bureau of Economic Research, 2018 E E

Cantor JC, Miles EL, Baker LC, Barker DC. Inquiry 1996;33:167-180.
Cooper-Patrick, L. JAMA. 1999; 282: 583-589



Hot off the press: Increased Black PCPs in county associated
with improved life expectancy for Blacks

@ JAMA Network:

In counties with more Black doctors, |
Black people live longer, ‘astonishing’
study finds

Poverty rate
Low

——— Average
High

ﬂ By Usha Lee McFarling ¥ April 14, 2023 Reprints
| .

Black life expectancy, y

Loa(Black PCTI wao. kforce representativeness ratio)

B lack people in counties with more Black primary care physicians live longer,

according to a new national analysis that provides the strongest evidence vet that

increasing the diversity of the medical workforce may be key to ending deeply

EMORY

UNIVERSITY
SCHOOL OF

Snyder JE, Upton RD, Hassett TC, Lee H, Nouri Z, Dill M. Black Representation in the Primary Care MEDICINE
Physician Workforce and Its Association With Population Life Expectancy and Mortality Rates in
the US. JAMA Netw Open. 2023;6(4):e236687. doi:10.1001/jamanetworkopen.2023.6687

Department of Medicine
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In clinical care...

o FTRN e T D

Reduce Bias in Clinical & Work Environments

COUNTER COMMON INDIVIDUATION PERSPECTIVE

STEREOTYPE IDENTITY | earning more TAKING

IMAGING FORMATION about personal "Putting yourself in
See the individual A find common background the other person's
as the opposite of iNnterests shoes”

the stereotype??




Navigating bias.

* Counter narrative imaging

* |Individuation & Common ldentity formation
* Perspective taking

e Checklists

* Bias pause

* Avoid bias landmines:
— Tired/ sleep deprived
— Rushed
— Hungry
— Ambiguity

Supporting each other to address biases...



Strategy: Structura
Change | Support

Example: Faculty
Review Committee

* Developed database of development,

awards, grants, etc.

» Group of recently promoted faculty

» Quarterly meeting ~6 faculty per session

 Review EVERY faculty at least T-2 years

prior to next rank

Y .



2013

w0
Outcomes SOVRRRR vom | som | aawc

Total

Faculty | 46 | 2,210 159943 | 50 | 2,883 184,682
URIM | 10(22%) | 246 (11%) | 13,825(9%) | 12(24%) | 393 (14%) | 17,484 (9%)

- More senior faculty post 24 (52%) | 839 (38%) 61,121(38%) 31 (62%) | 1,283 (45%) | 79,174 (43%)
intervention (OR: 3.94,

95% Cl: 1.65-9.42) Assistant
_ More non-URiM senior RN 162 (66% 7,732 (56% (50% 289 (74% 9,777 (56%
2.52-33. 7) Associate

\ 10 (22%) | 353 (16%) 32231(20% 17 (34%) | 551 (19%) | 37,781(20%)

RLGUCRIWEICANSEENOR URIM | 4(40%) | 37(15%) | 2,489 (18%) | 3(25%) | 48(12%) | 3,271 (19%)

URiM women faculty 7(29%) | 102 (12%) 11027(18% 13 (42%) | 172 (13%) | 15,006 (19%)

Professor

5 (11%) 370 (17%) | 35,789 (22%) | 10(20%) | 461 (16%) | 39,001 (21%)
KD, Bussey-Jones JC. An innovative 0 (0%) ' 4 (6%) 1,880 (14% I‘ 3 (25%) . 0 (8%) m
1 (0% Sos (8%) | 7,669 (13907 6 (19%) 03 (%) | 10421 (131

promotion of diverse faculty. J Hosp -
Med. 2023 Mar;18(3):234-238. Y

Jones D, Fluker SN, Walker TA, Manning




Outcomes

* Majority Grady GIM faculty at senior rank
(58% associate or full professor)

e 100% success of subhe=s 'Womeﬁ‘ié
through 2012 (e‘o\ac

2
of>
‘ 3\\ Q( ~aen W/ senior promotion




Open call for all

leadership roles

Interview/ selection cmtes

Remove my bias for _
those “tapped’ Strategy:

Address perception of

exclusion, “l could have Transparency

done that job”, “| didn't
even know that job was

open’” Opportunity

DgREPARED (salary, opportunity, office, others...)

Y




Participation &
Promotion Yr 1

14 participants — all junior

11 of 14 promotion eligible (time in rank)

e Mean time in rank 9 yrs (range 5 -18 yrs)

9 (81%) of 11 promoted within 2 yrs




SOM wide URIM FACULTY DEVELOPMENT PROGRAM

FALL 2020 COHORT

21 URIM FACULTY
'\ DEVELOPMENT

PROGRAM

* Suggests faculty were ready/ near
ready at the time of participation

* Intervention may address barriers:

— Explicitly names promotion as
achievable, valuable goal for
URiM

— Increases confidence: addressing
fear of rejection, past advice,
lack of information.

— Encourages active rather than

passive response (ask your
leader!)



Advocacy Course

Objectives:

* To train health professionals, learners, and
community members advocacy skills related
to vulnerable populations.

* To foster longitudinal working relationships
with Institutional Government Relations
Offices in support of an aligned advocacy
mission for vulnerable populations.

* To promote experiential advocacy with
legislators and policy makers around health
equity

* To engage in community-based advocacy
and community-partnerships, learning to
work within communities and to be a voice for
their expressed concerns.

ATLANTA DOCTORS AGAINST PLAN FOR CITY JAIL EECY, [



When clinical care is not enough...

Town Halls

Fouuty Unisnnptly Oymnioneat ul Magizipn | CAGEAL 1 Allansn Medeexl Aviadintion

Webinar para fa conmunidad

Racism & Reconciliation
in Medicine

A foundalion for Inmnviona| Change

Thursday, Junie 25, 2020 | 6:30 PM b

TINA
@ lueves 10 de Septiembre del 2020

5:30 pm = 6:30 pmy
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What else? Structural change...

IRB System Change | | eGFR System Changel  Promotion Packet




* Medical and nonmedical
determinants of equity/ disparities I n

» “Isms”[ Bias pervasive

* Impact society, clinical care & S u m m ary

our profession

* Diversity itself can improve this

* Proactive an intentional work In
clinical and professional domains
heeded
« Awareness, reflection on biases
« Structural changes, intervention




Expanding what doctor, professor, leader looks like...
For learners, patients, colleagues, & community

THE LANCET

"What if, afteryou got
promoted, the idea of what
a full professor looks like and
contributesis \-v:p.mdo:.'d
because of you?”

- e wgee (i W




Questions?




Real Time Bias Management: Breakout #1

R & e 3




Case 1: 6 minutes

* 30 year old female BMI 78

* Admitted with exacerbation of chronic pain due to worsening
hidradenitis

* Nurse asks you to see the patient to evaluate pain at 11:55 am for
chest pain

* What are some potential bias landmines?
 What might mitigate your bias response?



Reflection...

* An instance you wished you had intervened
during an encounter?

* Atime you did intervene?




UPSTANDING

/
7 0

RESPONSIBILITY



THE BYSTANDER EFFECT:
What STOPS us in our tracks?

DIFFUSION OF AMBIGUITY PERCEIVED APPREHENSION
RESPONSIBILITY COST

J Pers Soc Psychol 1968;10:215-221



The 5Ds of UPSTANDING



THE 5 D APPROACH TO UPSTANDING

DISPLAY
DISCOM-
FORT

SHIFT THE FOCUS

CHECK IN LATER

1

1

DIRECT DISTRACT DELEGATE DELAY
'N;HE SPEAK TO
MOMENT SOMEONE/
INTERVENTION: DOCUMENT
FIRM AND TELL
CLEAR

CONCISE




Real-Time
Upstanding:
Breakout #2



OW*TFD: example

= (Observe: Concrete, factual observations, not evaluative, “l noticed you said...”

* What did you mean? Or “Can you say more about that?”

* Think/Feel: Emotions, “l am concerned that other students might misunderstand...”

= Desire: Specific request or inquiry about desired outcome,

— “lt would be helpful not to generalize about...” or

— “Would it be possible to debrief a bit more with you when we have time?”

EMORY

O UNIVERSITY
SCHOOL OF

R' SE MEDICINE

Department of Medicine




ENVIRONMENTAL IMPACT ON PATIENT HEALTH

Presented by

Earl Stewart, Jr., MD, FACP
2023 Climate and Health Fellow, MSCCH
Internal Medicine Physician, WellStar Cobb Hospital

Objectives
Define the environment and an introduction to environmental justice principles
Provide an evidence-based approach on environmental influences on health
Discuss how the environment holistically impacts patient health outcomes

The speaker has disclosed no financial relationships with ineligible organizations.



Injuries, fatalities, Asthma,
mental health impacts cardiovascular disease

Malaria, dengue,
Heat-related iliness encephalitis, hantavirus,
and death, Rift Valley fever,
cardiovascular failure Lyme disease,
chikungunya,
West Nile virus

Respiratory

Forced migration, allergies, asthma

civil conflict,
mental health impacts

Cholera,
cryptosporidiosis,
campylobacter, leptospirosis,
harmful algal blooms

Malnutrition,
diarrheal disease




What is the environment?



What is environmental justice?

Environmental justice means the just treatment and meaningful involvement of all people,
regardless of income, race, color, national origin, Tribal affiliation, or disability, in agency decision-
making and other Federal activities that affect human health and the environment so that people:

(i) are fully protected from disproportionate and adverse human health and environmental
effects (including risks) and hazards, including those related to climate change, the cumulative
impacts of environmental and other burdens, and the legacy of racism or other structural or
systemic barriers; and

(i) have equitable access to a healthy, sustainable, and resilient environment in which to live,

play, work, learn, grow, worship, and engage in cultural and subsistence practices.

The following pages detail how the Department of Energy (DOE) implements environmental justice

within the Department.

https://www.enerqgy.qov/Im/what-environmental-justice
https://www.epa.qgov/environmentaljustice/learn-about-environmental-justice




The Righititaq a Healthy Environiment

* https://centerforearthethics.org/blog/the-right-to-a-healthy-environment/




Environmental Impacts on Health

HOW THE ENVIRONMENT
IMPACTS OUR HEALTH

People are exposed to risk factors in their
homes, work places and communities through:

AIR POLLUTION

in¢luding indocrs and CLIMATE
outdoors CHANGE
gyttt v £ % Buwr
INADEQUATE \ ‘B ENVIRONMENTS
WATER, SANITATION ; \ N Including housing
and hygiene . @ and roads
CHEMICALS AGRICULTURAL
PRACTICES
and biological agents . 9 including pesticide-use,
waste-water reuse
RADIATION
ultraviolet and lonizing COMMUNITY :lcsf(l;PA'l'lONM
7 NOISE
@ 3 World Health
-2 Organization
S —

'Low- and middle-income countries bear the
] greatest share of environmental disease

WHO IS MOST IMPACTED
BY THE ENVIRONMENT

Environmental impacts on health
are uneven across age and mostly
affect the poor.

;:are fithy more affected.
sfij» upational risks

& j N Warld Health
Orgamzatmn

(orcamying water



SourveO-regiscollege. edu

ENVIRONMENTAL HEALTH

H Ow d O we Benefits of Environmental Health

fix this?

Cleaner
Water

- 9

Cleaner Air
Quality

biid

Safer Outdoor
Env. for Adults
& Children

7
Improved

Population
Health

Improved
Health Equity

ENVIRONMENTAL HEALTH



Healthy People 2030, U.S. Department of Health and Human Services, Office of Disease Prevention and Health Promotion. Retrieved [date graphic was accessed],
from https://health.gov/healthypeople/objectives-and-data/social-determinants-health



ENVIRONMENTAL INFLUENCES ON ...
PHYSICAL HEALTH



ENVIRONMENTAL INFLUENCES ON ...
PHYSICAL HEALTH

WHO

Clean air, stable climate, adequate water, sanitation and
hygiene, safe use of chemicals, protection from
radiation, healthy and safe workplaces, sound
agricultural practices, health-supportive cities and built
environments, and a preserved nature are all
prerequisites for good health.




Neurodegenerative
diseases

Cognitive diseases

Heavy metal

pollution Respiratory problems

Lung cancer

Health . ‘
Acute liver failure

Inflammation, fibrosis
& cancer

Heart rhythm problem
cardiovascular diseases

7+ Fertility problems

""" Decreased Semen
guality

Endemic i B Polycystic ovary syndrome

diseases | | ) "\
Il M Diabetes and obesity,

Other health Y ‘g{:yn‘ﬂd 'diseaies,
il in lesions etc.

Water pollution

Sharma, Amit Kumar, et al. “Mapping the impact of environmental pollutants on human health and environment: A systematic review and meta-analysis.” Journal of
Geochemical Exploration, vol. 255, Dec. 2023, p. 107325, https://doi.org/10.1016/j.gexplo.2023.107325.



Heavy Metals

Pollutant Source Impacts on Human Health

Lead Paints, Lead-acid batteries Encephalopathy, Peripheral
Neuropathy, Anemia.
Damage to the Liver, kidney, and
brain, neurobehavioral changes,
and abnormalities in fertility and

pregnancy
Mercury Thermal power plants, hospital Hypertension, Myocardial
waste infarction, Proteinuria,

cardiovascular diseases.

Arsenic Wood preservatives, pesticide Respiratory Cancer,
Dermatomes, Genetic toxicity

Shetty, Shilpa S., et al. “Environmental pollutants and their effects on human health.” Heliyon, vol. 9, no. 9, Sept. 2023,
https://doi.org/10.1016/j.heliyon.2023.e19496.



Particulate Matter

Pollutant Source Impacts on Human Health
PMZ_‘,’,PM10 Vehicular emission, Chronic Pulmonary disease,
Agricultural waste, Fuel, and bronchitis, asthma, respiratory
wood burning and cardiovascular illness and
mortality
stroke, change in blood
pressure.

Shetty, Shilpa S., et al. “Environmental pollutants and their effects on human health.” Heliyon, vol. 9, no. 9, Sept. 2023, https://doi.org/10.1016/j.heliyon.2023.e19496.




Pesticides

Pollutant Source Impacts on Human Health
Organochlorine compound Dichloro-diphenyl-trichloroethan Damage human liver, kidney,
e, DT, neural and immune systems,

Dichlorodiphenyldichloroethane, and induces birth defects
Dicofol, Eldrin, Dieldrin cancer, causes neurotoxicity,

reproductive toxicity
Inflammation of the upper
respiratory tract and bronchitis,
blood effects such as aplastic
anemia

Carbamates Sprays Impair child development and 1Q
Decrease lung function
Central nervous system tumor

Pyrethrin &Pyrethroids Sprays, dust, and pet shampoos Paranesthesia, respiratory tract,
eyes, and skin irritations
cardiovascular disease

Shetty, Shilpa S., et al. “Environmental pollutants and their effects on human health.” Heliyon, vol. 9, no. 9, Sept. 2023,
https://doi.org/10.1016/j.heliyon.2023.e19496.




Plastics

Pollutant Source Impacts on Human Health
High-density polyethylene Plastic containers, pipes Mild dermatitis, Respiratory
damage, Hormone disruption
Low-density polyethylene Shrink wraps, squeeze bottles  Mild dermatitis, Burning sensation
in eyes, Asthma
Polyvinyl chloride Cosmetic containers wrap Respiratory damage, immune

system damage

Shetty, Shilpa S., et al. “Environmental pollutants and their effects on human health.” Heliyon, vol. 9, no. 9, Sept. 2023,
https://doi.org/10.1016/j.heliyon.2023.e19496.




Plastics Additives

Pollutant Source Impacts on Human Health
Bisphenol A Food storage containers, Ovarian disorder
Phthalates Personal care products, Vinyl  Endocrine disruptor Interference
flooring, Polyvinyl chloride with testosterone, sperm motility,
plastics testicular cancer
Dioxins Tobacco smoke, Combustion of Carcinogen interferes with
wood, coal, oil, Pesticides testosterone
Polycyclic aromatic Tobacco smoke, burning coal, = Developmental and reproductive
hydrocarbons (PAHSs) oil, gas, wood, garbage toxicity
Polychlorinated biphenyls Contaminated fish, meat, and Interferes with thyroid hormone
(PCBs) dairy products

Shetty, Shilpa S., et al. “Environmental pollutants and their effects on human health.” Heliyon, vol. 9, no. 9, Sept. 2023,
https://doi.org/10.1016/j.heliyon.2023.e19496.




ENVIRONMENTAL INFLUENCES ON ...
FINANCIAL HEALTH



Financial Health

e Air pollution leads to an increase in respiratory and cardiovascular diseases,
which increases health care costs for individuals and governments.

e Reduced tourism and investments - it's natural that people are likely to avoid
visiting polluted cities or countries; there might be lower potential for
investments which can result in decreased business opportunities and a loss
of income for the local population.

* Increased energy costs - one of the connections between economy and air
pollution are higher costs of energy. The buildup of pollution can cause
equipment to fail and need repair or replacement, leading to an increase in
energy costs for businesses and individuals.

“The Economic Impact of Air Pollution on Communities.” The Economic Impact of Air Pollution on Communities: Negative Aspects - Air Quality Tracker Airly | Air
Quality Monitoring. Monitor in UK & Europe. Airly Data Platform and Monitors,

airly.org/en/the-economic-impact-of-air-pollution-on-communities/#:~:text=increased%20energy%20costs%20%E2%80%93%200ne%200f,costs % 20for%20businesse
$%20and%20individuals. Accessed 26 July 2024.



Financial Health

e Higher environmental clean-up costs — Air pollution causes
long-term damage to the environment, leading to a need for
clean-ups that may require significant financial resources.

e Crop and livestock damage - Pollutants can harm agricultural
productivity, leading to decreased crop yields and quality.

e Smog and other pollutants can lead to the loss of agricultural
productivity and can reduce food supply. As a consequence, this
can increase food prices and decrease food security.

“The Economic Impact of Air Pollution on Communities.” The Economic Impact of Air Pollution on Communities: Negative Aspects - Air Quality Tracker Airly | Air
Quality Monitoring. Monitor in UK & Europe. Airly Data Platform and Monitors,

airly.org/en/the-economic-impact-of-air-pollution-on-communities/#:~:text=increased%20energy %20costs%20%E2%80%93%200ne%200f,costs % 20for%20businesse
s$%20and%20individuals. Accessed 26 July 2024.



Financial Health

e Financial costs to our health from fossil-fuel generated air
pollution and climate change surpass $820 billion in health
costs each year—a burden falling heaviest on vulnerable
communities but also shared in part by everyone in the United
States, per Natural Resources Defense Council

e These impacts are linked to heavy burdens of premature deaths,
hospitalizations, serious injuries, mental health ailments, lost
wages, missed days of work and other health problems.

“Report: Health Costs from Climate Change and Fossil Fuel Pollution Tops $820 Billion a Year.” Be a Force for the Future, 20 May 2021,

www.nrdc.org/press-releases/report-health-costs-climate-change-and-fossil-fuel-pollution-tops-820-billion-year#:~:text=WASHINGTON%20%E2%80%93%20The %20
staggering%2C%200ften%2D,States%2C%20a%20new%20report%20shows.



ENVIRONMENTAL INFLUENCES ON ...
MENTAL AND SPIRITUAL HEALTH



Mental and Spiritual Health

e Air pollution “is significantly associated with increased risk of
psychiatric disorders,” including depression, schizophrenia,
bipolar disorder and personality disorder.

e More than 100 studies on the effects of outdoor air pollution on
mental health and regions of the brain that regulate emotions,
focusing on the hippocampus, amygdala and prefrontal cortex

e 73% of the studies reported higher mental health symptoms and
behaviors in humans and animals after exposure to
higher-than-average levels of air pollution

“Air Pollution’s Impact on Mental Health.” Psychiatry.Org - Air Pollution’s Impact on Mental Health, 12 Apr. 2023,

www.psychiatry.org/news-room/apa-blogs/air-pollutions-impact-on-mental-health#:~:text=Links%20Between%20Air%20Pollution%20and%20Mental%20Health%20S
ymptoms,bipolar%20disorder%20and%20personality%20disorder.



Mental and Spiritual Health

e Poor air quality during the early years of an individual’s life
increases the risk of psychiatric disorders, including bipolar
disorder, schizophrenia, personality disorder, and major
depression

e Exposure to air pollution may also exacerbate existing mental
health conditions among children

“Air Pollution’s Impact on Mental Health.” Psychiatry.Org - Air Pollution’s Impact on Mental Health, 12 Apr. 2023,
www.psychiatry.org/news-room/apa-blogs/air-pollutions-impact-on-mental-health#:~:text=Links%20Between%20Air%20Pollution%20and%20Mental%20Health%20S
ymptoms,bipolar%20disorder%20and%20personality%20disorder.



Marazziti, Donatella, et al. “Climate change, environment pollution, COVID-19 pandemic and Mental Health.” Science of The Total Environment, vol. 773, June 2021,
p. 145182, https://doi.org/10.1016/j.scitotenv.2021.145182.



Psychological Disorders s
Cognitive Deficit » %
Anxiety, Depression h;

Abnormal Behaviour
OR
(ootz3) Pl

Environmental Pollutants
Exposure cd

= e O-FO~  um
BPA
Pb GQ@

TPermeability of BBB

Immune Endocrine
Pathway

Immune System ) HPA Axis
~-Cytokines -Hormones

.

TPermeability of GBB

"Gut Dysbiosis Ingestion
Inhalation

Dermal absorption

Singh, Samradhi, et al. “Impact of environmental pollutants on gut microbiome and mental health via the gut-brain axis.” Microorganisms, vol. 10, no. 7, 19 July 2022
p. 1457, https://doi.org/10.3390/microorganisms10071457.



Particulate matter/biological

particulate matter

Olfactory bulb transmission
Nose > Olfactory bulb > Brain

Adverse
| . Nose > Nasal epithelium > Inflammation > Brain prain
The size distribution and ‘ effects
composition of the airborne Mechanical inhalation
particles determines their . v ,.
aerodynamic behaviour,

deposition in human respiratory

system and health impact.

Bhui, Kamaldeep, et al. “Air Quality and Mental Health: Evidence, challenges and Future Directions.” BJPsych Open, vol. 9, no. 4, July 2023,
https://doi.org/10.1192/bjo.2023.507.



Mental and Spiritual Health
(Thunderstorms)

e American Psychiatric Association, since 2017, has recognized
potentially traumatizing exposure during disaster impact can
contribute to new psychological distress, PTSD and other mental
health concerns.

e Harmful effects on people with pre-existing mental health
conditions; disasters and aftermath can exacerbate chronic
conditions and disrupt treatment (medication or therapy).

e Storm-related impacts experienced after the event—Ilosses,
adversities and life changes—can contribute to psychological
distress, grief, depression, anxiety and other mental healt
concerns.

“Mental Health Impacts of Increasingly Severe Storms: Lessons from the 2017 Atlantic Storm Season.” Psychiatry.Org - Mental Health
Impacts of Increasingly Severe Storms: Lessons from the 2017 Atlantic Storm Season, 18 May 2019,
www.psychiatry.org/news-room/news-releases/mental-health-impacts-of-increasingly-severe-storm.



Mental and Spiritual Health

* Ecospirituality: To understand ecospirituality, humanity must
keep in mind the indigenous way of life, which is the clear example
to follow to achieve environmental health and global health.

e Ecospirituality evokes pro-environmental behaviors and increases
mental health.

e Ecospirituality leads toward a healthier environment, and since
the environment is directly related to health, there is also an
improvement in overall health.

De Diego-Cordero, Rocio, et al. “Ecospirituality and Health: A Systematic Review.” Journal of Religion and Health, vol. 63, no. 2, 30 Jan. 2024, pp. 1285-1306,
https://doi.org/10.1007/s10943-023-01994-2.



Environmental crisis

Search for a new Detrimental consequences on Health Sector
mental and physical health

!

Coping strategies —» | EcoSpirituality

Leadership in health
promotion and disease
prevention

X

) _ From an environmental
Focus on animal Origin in indigenous peoples perspective
health, human health,

plant health,
environmental health

Spirituality I Environmental

De Diego-Cordero, Rocio, et al. “Ecospirituality and Health: A Systematic Review.” Journal of Religion and Health, vol. 63, no. 2, 30 Jan. 2024, pp. 1285-1306,
https://doi.org/10.1007/s10943-023-01994-2.



Mental and Spiritual Health

e Green Spirituality:

e Green spirituality is an orientation to the divine, or supreme
reality, that is grounded in our experience of life on planet Earth.

e Green spirituality seeks to harness the spiritual traditions of the
world to energize the effort to restore planetary ecosystems and
stop future harms.

Sherma, Rita D., and Rita D. Sherma. “The Links between Spirituality and Climate Change.” YES! Magazine, 15 Mar. 2022,
www.yesmagazine.org/environment/2022/03/15/religion-spirituality-climate-change.



Wrap-Up

e The environment is complex array of physical, chemical, and

socio-cultural factors that influence individual and community
health.

e Physician education and advocacy on environmental and climate
justice principles are crucial to providing for optimal patient
health outcomes.

e Environmental hazards and climate change have a holistic impact
on global health.



Question 1

A six-year old male presents to your emergency department with confusion. You perform an
evaluation. You discover on interviewing the patient’s mother that for the last several months they
have rented a room in a house built in 1900 because she lost her job and had to relocate suddenly.
On his peripheral smear, you expected to see which of the following?

Basophilic stippling
Hypersegmented Neutrophils
Reed-Sternberg Cells
Rouleaux Formation
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On his peripheral smear, you expected to see which of the following?
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Question 2

Vulnerable populations experience the brunt of climate change and environmental injustice. Each of
the following is considered to be an example of a vulnerable population except:

Children

Elderly

Outdoor workers

Assembly line workers
Physically disabled persons
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Question 3

Particulate matter can cause and exacerbate obstructive lung diseases, cause changes in blood
pressure, and worsen cardiovascular illness and mortality. Which of the following is the greatest
source of particulate matter production in the environment?

Fuel-burning vehicles

Electric vehicles

Non-stick cooking vessel manufacturing
Cast-iron cooking vessel manufacturing
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Question 3

Particulate matter can cause and exacerbate obstructive lung diseases, cause changes in blood
pressure, and worsen cardiovascular illness and mortality. Which of the following is the greatest

source of particulate matter production in the environment?

Fuel-burning vehicles

Electric vehicles

Non-stick cooking vessel manufacturing
Cast-iron cooking vessel manufacturing
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Question 4

The concept of “Ecospirtuality” is an environmental health concept that assumes which of the
following?

Climate change is inevitable.
Environmental injustices are pre-destined to happen.
Nothing can change the course of global climate and health.

Being good stewards of the land and environment can lead to better global and mental health
outcomes.

OCn w2



Question 4

The concept of “Ecospirtuality” is an environmental health concept that assumes which of the
following?

Climate change is inevitable.

Environmental injustices are pre-destined to happen.

Nothing can change the course of global climate and health.

Being good stewards of the land and environment can lead to better global and mental
health outcomes.
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INJUSTICE
ANYWHERE
IS A THREAT
T0 JUSTICE
EVERYWHERE

-DR MARTIN LUTHER KING JR.




X/Formerly Twitter: @EarlStewartJr
LinkedIn: https://www.linkedin.com/in/esimd/
Doximity: https://www.doximity.com/cv/earl-stewart-md-d208




Any question regarding the education of the
presentation. please email SMA at
education @sma.org

After the conference, a link will be emailed to all in attendance with
instructions on how to download their certificate of attendance.

Southern Medical Association designates this live activity for a maximum of .75
AMA PRA Category 1 Credit ™. Physicians should claim only the credit
commensurate with the extend of their participation in the activity.



Adam Rodman, MD

Disclosure: Has no financial relationships.



Towards an AlhSecond
Opinion

Clinical Reasoning, Large Language Models, and How We
Might Make Humans A Little Bit Better

Adam Rodman, MD, MPH, FACP
@AdamRodmanMD

Beth Israel Deaconess Medical Center
Harvard Medical School



Agenda for today

* What does it mean from a transtheoretical reasoning perspective to
make a diagnosis? (6 minutes)

* Diagnostic errors, second opinions, and artificial intelligence (6
minutes) '

* Live demonstration of an Al reasoning workflow with Dr. Jackson (20
minutes)

* Overview of the evidence, including my own research (10 minutes)
* Implications for current Al second opinion projects (2 minutes)
* Discussion/Reflections/Q&A
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Script Theory
1. Knowledge Acquisition And Organization

rsona| bias Data-driven representation of diseases

Low heart rate

Data compression
Data encoding

i Life
Data abStraCtlon Genes mmm (time, environment,
Data associations habits, events)

I I Low SVR
Pathophysiology
(plot)

Clinical consequences
(symptoms, signs, test results)

Systemic
bias

IlIness script network
“Diagnostic schemas”

lliness script

lliness script network is limited by:
Body of knowledge (rapid doubling time), patients encountered, context, personal bias



Script Theory
2. Information Processing And Knowledge Activation

Data Problem Hypothesis lliness script Diagnosis Management
acquisition representation generation instantiation
breathe
N [nformation Knowledge

activation

processing

Data-driven
problem
representation
“acute dyspnea”

Data compression
Data encoding
Data abstraction

Dual-process
theory

Deliberate
metacognitive

It started
yesterday
strategies

- Implicit bias_> D




Script Theory
2. Information Processing And Knowledge Activation

Data Problem Hypothesis lliness script Diagnosis Management
acquisition representation generation instantiation
I can’t

Knowledge
activation

ves, ve N Information
oeen processing

wheezing

Data-driven
problem
representation
“acute dyspnea
and wheezing
without fever”

wheezing
no fever

Data compression
Data encoding
Data abstraction

Dual-process
theory

It started
yesterday

) )
Clinical reasoning is limited by:
problem representation (data encoding, compression, and abstraction), prior knowledge (ISN),
knowledge activation (recall) and its susceptibility to context, bias, and overreliance on heuristics 0




Ecological Psychology - Reasoning is a byproduct of interaction between clinician and surroundings/context

Situated cognition - Reasoning is subject to "context specificity” (aka situated) and fundamentally socially
constrained
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An estimated 795 000 Americans become permanently
disabled or die annually across care settings because
dangerous diseases are misdiagnosed. Just 15 diseases
account for about-half of all serious-harms;-so-the problem
may be more tractable than previously imagined.

Newman-Toker DE, Nassery N, Schaffer AC, Yu-Moe CW, Clemens GD, Wang Z, Zhu Y, Saber Tehrani AS, Fanai M, Hassoon A, Siegal D. Burden of serious harms from diagnostic error
in the USA. BM] Qual Saf. 2023 Jul 17:bmjqgs-2021-014130. doi: 10.1136/bmjqs-2021-014130. Epub ahead of print. PMID: 37460118.



Diagnostic errors are high stakes — and often
human

e Large study of 2428 patients either transferred to ICU or died on the
floor, a diagnostic error was present.in 23% =- 17% of these-errors
case severe harm or death.

* Defects in human cognition — asswell as testing errors — were'the
largest contributor.

Auerbach AD, Lee TM, Hubbard CC, et al. Diagnostic Errors in Hospitalized Adults Who Died or Were Transferred to
Intensive Care. JAMA Intern Med. 2024;184(2):164—173. doi:10.1001/jamainternmed.2023.7347



Methods to improve reasoning

* Three overall categories of interventions:
1. Education about cognitive biases

2. Education about debiasing strategies

3. Artificial intelligence

* Effect sizes of interventions have been modest and only in
experimental settings

Prakash S, Sladek RM, Schuwirth L. Interventions to improve diagnostic decision making: A systematic review and meta-analysis on reflective strategies. Med Teach. 2019 May;41(5):517-524. doi:
10.1080/0142159X.2018.1497786. Epub 2018 Sep 23. PMID: 30244625.



Clerks in those days had to make calculations of all sorts... Nowadays these operations are
performed by persons who need know neither-how to write nor to add two and two correctly,
by the use of calculating-cum-printing machines which-are becoming as common as
inkstands... In the clinics and hospitals of the near future we may quite reasonably expect that
the doctors will delegate all the preliminary work of ‘diagnosisto/machine eperators as they
now leave the taking of a temperature to a nurse, and with much more confidence in the
accuracy of the report than they could place in the guesses of a member of the Royal College of
Physicians.... the observation of the symptoms is extremely fallible, depending not only on the
personal condition of the doctor (who has possibly been dragged to the case by his nightbell
after an exhausting day), but upon the replies of the patient to questions which are not always
properly understood, and for lack of the necessaryverbal skill could not be properly answered
if they were understood:-From such sourees of error machinery is free:

- Bernard Shaw, 1918



Artificial intelligence to improve reasoning

* Historically (~1946-1992) Al was seen as a solution, with large
effective sizes, though in limited domains (AAPHELP, MYCIN,
INTERNIST-I)

 Studies on modern diagnostic Al (“differential generators”)
experimentally promising, but little real-world impact (ISABEL,
Dxplain)

* LLMs are the most exciting intervention in clinical reasoning in
decades.

Bond WF, Schwartz LM, Weaver KR, Levick D, Giuliano M, Graber ML. Differential diagnosis generators: an evaluation of currently available computer programs. J Gen Intern Med. 2012 Feb;27(2):213-9. doi:
10.1007/s11606-011-1804-8. PMID: 21789717; PMCID: PMC3270234.



Language Models

Captain Kirk
wouldn’t say

that!

KIRK

(desperate)
Khan, you have Genesis, but you
don't have me! You were going to
kill me, Khan, it was your sole
purpose. You'll have to come down
here to do it! You'll have to
come down!

KHAN'S VOICE
I've done far worse than kill you,
Admiral. I've hurt you. And I
wish to go on hurting you. I
shall leave you, as you left me --
where no one will ever find you:
poetic justice; marooned for
eternity in the center of a dead
planet -- buried alive.

Shakes

peare

KIRK

KHAN
Goodbye, Admiral. Oh, and don't
count on Enterprise. She can't
move. My next act will be to blow
her out of the heavens.

KIRK

Massive amounts of Word (token) associations Fine-tuning (RLHF)
human-generated (pre-training)
text



You are a Shakespeare expert, very
gifted in writing in the Bard's style. |
am putting on a Shakespeare
festival for a local community
theater. | want to stage Star Trek Il:
The Wrath of Khan in the style of
Shakespeare -- that is, written in
iambic pentameter such that it
would be understandable to the
audience in Shakespeare's time. |
am going to give you a section of
the script that | am having particular
trouble with. Can you rewrite this
such that it is in the style of
Shakespeare?

Prompt (input)

The boam doth fada, Ganesin no sore night,

Leavang both souls deep umd dixe plight,

KIRK
( desparation)
Khan! thes Genesis doth now regide,
Yot wmaithout » thy vengeance denied]
Thy wish was my + thag truth L parcaived,

claim thy revenge, descend you must, deceived!

KHAN
More cruel thun death, 1
My aim, dear Admiral, continual woe.

thou dider abandon, &0 shall T thee leava,

Lout & planet's heart, otornally oriove.

KIRK
0 Khan!

KHAN
Farewell, noble Admiral, hold your breath,
The Enterprise cannot save, she
the skaies, soon sha shall ba torn asunder,

A Tiory , @ Linal, wchoing thundar,

KIRK
KHANI

Output: Simulacra of
human text



Renaissance-style 01l pailnting
of Captain Kirk in Starfleet
uniform, passionately
exclaiming 'KHAN'. He stands
on a stage of a theater
reminiscent of the middle
ages, with intricate carvings,
stone archways, and burning
torches. Medieval spectators
gaze at him with a mix of
shock and curiosity.
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l.Disseminated Tuberculosis - 20%: Given his travel history and the
clinical presentation, this remains a possibility, though it would be
uncommon in the absence of a positive imaging or microbiological
evidence.

2.Endocarditis - 15%: Even though he has a history of ischemic heart
disease and a dual-chamber ICD, there's no clear evidence from the echo.
Still, clinical suspicion remains for possible subclinical or atypical
endocarditis.

3.Lymphoma - 30%: Chronic fevers, weight loss, elevated LDH, and
splenomegaly all support this diagnosis. The PET/CT findings of diffuse
ground glass opacities bilaterally could also be supportive.

4.Chronic Q Fever - 10%: Given the history of travel to endemic areas, this
remains a differential. It can present subacutely with prolonged fevers
and can affect the liver.

5.Chronic Hepatitis (possibly Autoimmune) - 10%: Elevated transaminases and
AST/ALT ratio is suggestive of liver injury. There's also an increased
alkaline phosphatase. Still, other indicators of autoimmune hepatitis
like ANA or anti-smooth muscle antibody were not mentioned.

6.Histoplasmosis - 5%: Endemic in some parts of Central America, and can
present with similar features, though the imaging findings don't strongly
support this.

7.Chronic Ehrlichiosis/Anaplasmosis - 3%: He has travel history to regions
where tick-borne illnesses are common, and the presentation could align
with a chronic form of ehrlichiosis/anaplasmosis.

8.Fungal Infection (e.g., Coccidioidomycosis, Blastomycosis) - 2%: Given
the presentation and travel history, but again, the imaging findings
don't strongly suggest this.

9.Leptospirosis - 3%: This is an important consideration given his travel
history, although the presentation would be atypical for leptospirosis to
persist this long without severe kidney or liver impairment.

10.Spinal Hardware Infection - 2%: He has a history of multiple spinal
surgeries, injections, and a spinal cord stimulator placement. While the
nuclear-tagged WBC scan showed no elevated uptake in the spine,
hardware-associated infections can sometimes be subtle.




Why second opinions?

* “Second reviews" of pathologic diagnoses often find major
discrepancies, between 1.3% and 14.7% (with one center in
Pakistan reporting 36%)

* Patient-initiated second opinions frequently lead to changes in
diagnosis, treatment, or prognosis (10-62%)

* Small prospective study from Utrecht in internal medicine found
a new diagnosis in 13% of patients; a new treatment in 56% of
patients; and improved symptoms-in 28% of patients.

* More research is needed about longer-term effects of second
opinions, including in diagnostic errors.

Payne VL, Singh H, Meyer AN, Levy L, Harrison D, Graber ML. Patient-initiated second opinions: systematic review of characteristics and impact on diagnosis, treatment, and satisfaction. Mayo Clin Proc. 2014 May;89(5):687-96. doi: 10.1016/j.mayocp.2014.02.015. PMID: 24797646.
Burger PM, Westerink J, Vrijsen BEL. Outcomes of second opinions in general internal medicine. PLoS One. 2020 Jul 9;15(7):e0236048. doi: 10.1371/journa |.pone.0236048. PMID: 32645107; PMCID: PMC7347190.
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Reasoning Prompt

You are an emergency room physician caring for a patient who has just
presented to the emergency department. | am going to give you
information from the case in real time. After each section of the case, |
want you to list your full differential diagnosis. Under each item on the
differential, | want you to list all the factors in the history thus far that
are consistent with your diagnosis, all the factors in the history thus far
that are not consistent with the diagnosis, and the likelihood of each
diagnosis, expressed as a percentage. After you have your list of
diagnoses, please list the diagnostic tests you would like to order next.




ED RN triage

At ED Triage:

CC: Chest pain, tachycardia

Triage: Patient reports a new PE diagnosis and LLE DVT at OSH ED five
days ago. Put on Eliquis 10mg BID since four days ago. Patient now
arrives here with worsening chest pain, cough, and tachycardia.

Severity: 1 (highest)
Triage Vitals: T 101 HR 140 RR 26 BP 111/86 SPO2 99% 02 Device None



MD triage

Pt is a young female presenting to the emergency department for
chest pain and worsening shortness of breath. Patient notes that she
has a history of lupus, was diagnosed with a pulmonary embolism five
days ago after having a CT for shortness of breath and chest pain.
She was started on Eliquis 10 mg twice daily which she has been
taking regularly. Today, she had worsening shortness of breath, chest
pain, and worsened palpitations which prompted her to present to the
emergency department. She was triggered for tachycardia to the
140s. Blood pressure normal, vitals notable for tachycardia from 1
40-1 60. Administered IV fluids, patient on monitor.



Physical Exam

Vitals: Normotensive, tachycardic to 140 (range 119-140), febrile to 101 °F.
Gen: Well-appearing, NAD

HEENT: Normocephalic, atraumatic, PERLA, EOMI.

Neck: Supple, no c-spine tenderness tocjoalpation

CV: Tachycardic rate, no murmurs noted.

Resp: Lungs CTAB, no wheezes or crackles.

Ab :dSOft, non-distended, non-tender to palpation. No rigidity, rebound, or
guarding.

Skin: Warm, dry, intact

Ext: No lower extremity edema, erythema, or tenderness to palpation
Neuro: A&Ox3, CN II-XIl intact, 5/5 strength in all extremities, sensation intact and
symmetric

Psych: Appropriate mood and affect



Chest X-ray:

There are bibasilar opacities compatible with likely small bilateral
pleural effusions and likely atelectasis. Component of infarct can not
be excluded given patient's history of pulmonary emboli. Superiorly,

the lungs are clear. The cardiomediastinal silhouette is within normal
limits. No acute osseous abnormalities.



CTA Chest

1. Right lower lobar and segmental pulmonary emboli without
evidence of right heart strain.

2. Small pericardial effusion. Trace left pleural effusion.

3. Prominent bilateral axillary lymph nodes measuring up to 1.1 cm on
the right in short axis. This may be reactive, but recommend
ultrasound follow-up in 4-6 weeks is recommended for further
evaluation.

4. 2.7 cm indeterminate hepatic hypodensity, possibly either a cyst or
hemangioma. Recommend nonemergent outpatient ultrasound for
Improved evaluation.



TTE

Normal left ventricular wall thickness and mass, biventricular cavity
sizes, and

hyperdynamic regional/global biventricular systolic function. Reduced
global longitudinal strain. Normal diastolic function. No definite
valvular pathology or pathologic flow identified. Indeterminate
pulmonary

artery systolic pressure due to insufficient tricuspid regurgitation
(though the normal pulmonary artery acceleration time suggests a
normal pulmonary artery systolic pressure).

No prior study available for comparison.



Labs:

Lactic Acid 1.7

Sodium 131, Potassium 4.2, Chloride 100, CO2 18, Anion Gap 13,
BUN 7, Creatinine 0.60, Estimated GFR(CKD-EPI) >120, Glucose
129

Calcium 8.0

Total Protein 6.6, Albumin, Blood 3.3, Globulin 3.3, AST (SGOT) 30,
ALT (SGPT) 23, Alkaline Phosphatase 35, Total Bilirubin 0.5,
Magnesium, Blood 1.9

hs-Troponin T 6
NT-ProBNP 53



Labs:

WBC 6.58, Hemoglobin 9.1, Hematocrit 27.8, Platelet Count 289

MCV 81, MCH 26.5, MCHC 32.7, RDW 16.0, RDW-SD 46.3, MPV
9.4, Nucleated RBC 0O

Neutrophil 89.8, Immature Granulocyte (Meta, Myelo, Promyelocyte)
0.6, Lymphocyte 6.5, Monocyte 2.7, Eosinophil 0.2, Basophil 0.2,
Absolute Neutrophil Count 5.91, Absolute Immature Granulocyte
(Meta, Myelo, Promyelocyte) 0.04, Absolute Lymphocyte Count 0.43,
Absolute Monocyte Count 0.18, Absolute Eosinophil Count 0.01,
Absolute Basophil Count 0.01

PTT 35, INR1.7, Prothrombin Time, 20.0




Labs:

Preg Test, Ur Negative

Color, UA Straw , Clarity, UA Clear, Specific Gravity, UA 1.009, pH, UA
7.0, Protein, UA Negative, Glucose, UA Negative, Ketones, UA
Negative, Blood, UA Negative, Nitrite, UA Negative, Leukocytes, UA
Negative, Bilirubin, Urine Negative, Urobilinogen, Urine Normal

WBC, UA 2, RBC, UA <1, Bacteria, UA Few, Budding Yeast Rare,
Squamous Epithelial Cells 0-2, Mucous Threads Rare

Repeat: Lactic Acid 1.5
Repeat: hs-Troponin T 8



Additional history

For context, this patient was diagnosed with PE after presenting to outside hospital a few daas ago for ~1 week of pleuritic
chest pain and dyspnea, found to have segmental/subsegmental PE (involving RLE, RML, RUL, LLL) on CTA with no evidence
of RHS or Iarge pericardial effusion, LENI w/ L femoral/popliteal/gastroc DVT, hs-trop 4, and BNP 75."She was discharged on
apixaban load (10mg BID x 1 week, then 5mg BID) and has been taking it with no missed doses.

Since that hospitalization, she reports mild progression of her symﬁtoms with increased pleuritic chest discomfort and dyspnea.
She had a few seconds of dizziness in the shower today, but no other episodes of dizziness/LH or syncope. She has noticed an
elevated HR on her wearable device but no significant palpitations. Of note, she has also had ongoing fevers (recently up to
100-101F range) since end of a few months ago in setting of her active lupus, for which she follows here for rheumatolo )Ewnh
ongoing titration of her immunosuppressive regimen. She was on OCPs which were stopped last week after diagnosis of PE,
no other pro-thrombotic medications. No prior personal or family history of VTE or clotting disorders. The patient otherwise
denies orthopnea, PND, LE edema, unexpected weight change, syncope or transient neurologic symptoms.

Per chart review, patient with similar constellation of symptoms (sinus tach, pleuritic chest pain) for which she was evaluated by
cardiology 6 years back. She also was noted to have a very small pericardial effusion at the time. Her symptoms lasted only a
short time without intervention and thus cardiology S|]gned off, with the contingency that should her symptoms return causing
ED admission, could consider cardiac MRI for eval ot cardiac inflammation and further work-up.

Seen on the floor, patient reports stable pleuritic chest pain. Endorses the dyspnea to be worse lying flat then when sitting up,
and not provoked when leaning forward. Has had a dr?{. cough over the last few weeks, for which she was recently placed on
Azithromycin with slight improvement in her cough. Otherwise, no sick symptoms or sick contacts - however, has had daily
fever for many weeks that has been attributed to active lupus flare. Methotrexate recently increased with improvement in Ssome
of her symptoms (such as hair loss). Otherwise, denies syncope, palpitations, abd pain, urina symgtoms, changes in bowel
movements, or new edema. Patient endorses that current symptoms are similar to those from 6 years ago, though these
symptoms have been persisting for far longer.



Current medications:

Methotrexate 20 mg q7 days
Hydroxychloroquine 200 mg daily
Folic acid

Apixaban



What does the data show?



LLMs score highly on medical exams
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LLMs can show empathy

* Study compared GPT-3.5 and
physicians' responses to 200
patient inquiries on r/AskDocs

»78.6% of evaluators preferred
the GPT-3.5 response

* GPT-3.5 had higher ratings of

- Empathy Ratings

quality and empathy | Physician GPT-35.
* Physicians responses were 3 4
shorter (51 words for physicians,
211 words for GPT-3.5) |
Not —. - " .J nVéry "
Empathetic Empathetic

Ayers, John W., et al. JAMA internal medicine (2023).



LLMs can make diagnhoses

* GPT-4 can solve NEJM CPCs:
* Top diagnosis: 27/70 (39%)
* Diagnosis in differential: 45/70 (64%)

¢ CO ntl n U ed I m p rOVG m e ntS OVE r Score = 5; Actual diagnosis was suggested in the differential

t. Score = 0; No suggestions were close to the diagnosis

* GPT-40 currently at 77%, Llama 3.1
405b at 83%, Gemini at 63%.

*Similar performance gap seen with
multimodal (text + clinical image)
reasoning

'Hirosawa, Takanobu, et al. The American Journal of Medicine (2023); ?Kanjee, Zahir et al. JAMA (2023); 3



LLMs have emergent probabilistic reasoning

 Comparison GPT-4’s pre-test
and post-test probability after
a negative a positive test for
“reference standard”
conditions

* Compared 100 API calls versus
553 humans

 GPT-4 with much less MAE in
all cases of pre-test probability
and post-test after a negative;
equivalent after positive

Rodman A, Buckley TA, Manrai AK, Morgan DJ. Artificial intelligence vs. clinician performance in estimating probabilities of diagnoses before and after testing. JAMA Open [Internet] Available from:
http://dx.doi.org/10.1001/jamanetworkopen.2023.47075



LLMs can forecast superior to humans

* Better at forecasting diagnoses
than human teams with lower
Brier scores

* Not superior to human collective
intelligence — but what about
human-LLM collective
intelligence?

Stehouwer N, Rodman A. Data not yet peer reviewed



LLMs demonstrate superior reasoning to
humans — and are equivalent in process™

* Prospective study of residents, A B
attending, and GPT-4 solving NEJM
Healer cases — 236 sections in total

—_
o

@ 94
2041 é G
* GPT-4 had significantly higher g i
r-IDEA scores (9.41 vs 7.83 for P
attendings and 6.82 for residents) 06 — g
0 2 3 4 5 6 T 8 9 W GPT-4 Attending Residen!
* No difference in efficiency, i Pasersiec s
accuracy, quality, cannot miss -
* *Increase of incorrect reasoning atindl o el e
(12% vs 3%), though all minor resicent [HTNNEEEE-  Rescer RN
examples % Mean Accuracy "% % Vean Eficiency

Cabral S, Rodman A et. All, 2024. JAMA Internal Medicine. In Press



Are LLMs alone better at making diagnoses
than LLMs and people together?

* Recreation of the NEJM CPC
study using a fine-tuned Palm2,
this time with multiple human

(RS

comparison groups.

1 2 3 7 8 9 10 1 Z 3 4 5 9 10
1 Top-n
L L |VI a | O I l e O u t p e rfo rl I l e d Figure b | Top-n Accuracy. (left) The percentage of DDx lists with the inal diagnosis through human evalwation. (right) The
percentage of ists with Lhe final diagnosis through automated evaluation.

clinician+LLM, outperformed
clinician+search, outperformed emc. BEEEEEEEEEEEEEEEE
unassisted clinician —

McDuff D, Schaekermann M et al, Towards Accurate Differential Diagnosis with Large Language Models. Preprint available at https://arxiv.org/pdf/2312.00164.pdf . Not yet peer reviewed.



Are LLMs alone better than humans + LLMs
at reflective reasoning?

* Single-blind RCT involving 50 US generalist
clinicians solved difficult cases,
randomized to either usual care (any
digital resources) or usual care + LLM

* Outcome was structured reflection — gold
standard in improving diagnostic
reasoning.

* No difference in humans vs humans + LLM
(though clinically meaningful but
non-statistically significant increase in final
diagnosis and efficiency) — but massive
difference with LLM alone

* Humans + LLM had huge increase in time
per case — saved over 2 minutes per case.



Can LLMs make management decisions?

e Randomized trial of 92

physicians solving 400 cases of
complex management decisions
(no right answers) using usual
resources or usual resources +
LLM

* LLM use had 8% increase in
overall performance — all from >
case specific and management

D M NN ®
Qo W o D oo

Score (0-100)

D N W W o N 0N
) O W o WO oW
a "

guestions.

Rodman, Goh, Hom, Chen. Under Review



Can LLMs collect data?

* Double-blind trial using
standardized patients of AMIE
(Articulate Medical Intelligence
Explorer)

* Using standardized rubrics
(PACES), performed better than
humans in 28 of 32 axes, which
significantly improved diagnostic
accuracy

* Trained by a unique “self-play”
mechanism (synthetic data)

iv:2401.05654 [cs.Al]

A T] AMIE |
P vad
z 10 [ )
Top

v 3 pecial { top-k o uracy. AMIE and ) Ul

o W res| conad (n) 1 nl} diagnos (h) P

L) firy 1iTers IE PO T P 008

W
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AE AMIE cP
OSCE Ag OSCE Agent OSCE Agerit
Figure A.11 | Distribution of words and turns in OSCE consultations. (a) Total patient actor words elicited by
PCPs: (b) Total words sent to patient actor from AMIE vs. PCPs. (¢} Total number of turns in AMIE ys. PCP

AMIE vs.

consultations.




What about EHR data?

e Random sample of structured * Average hit rate of 94.1%,
and unstructured data (though corresponding to 1116 unique
no progress notes) from 1000 diagnoses
patients at BIDMC (MIMIC-1V) Table 1.Top s its and misses

* Reference standard of physicians ™ S |l o i
+ medical coders; determined [P— TR
the “hit rate” (that is, the o L e P .
proportion of correct diagnoses)  coensrine
from GPT-4 and PaLM2. i 5

hypernatremia



Can LLMs use EHR data to make autonomous
decisions?

 Extracted diagnostic information
from MIMIC IV to compare
several LLMs against human

B Uama2Chat I OASST WizardLM Clinical Camel U Meditron B Docrors
clinicians in four abdominal e -
pathologies g "
* LLMs significantly
underperformed humans
[ ) N O fro nt i e r m Od e I S We re . Appendr-(iiés Cholecys;iti;: Diverticulitis Pancreat;lis

included



Early LLM in healthcare implementations
have been mixed

e Randomized QI study of 122 * “Turing test” study of patient
physicians with Al drafted concerns in Rad Onc clinic — Al +
replies. human “best of both worlds”

* Read time was 21.8% higher in .

LLM group, reply time -
unchanged, and length 17.9% . >
= 0 N .

high
igher.
Tai-Seale M, Baxter SL, Vaida F, Walker A, Sitapati AM, Osborne C, Diaz J, Desai N, Webb S, Polston G, Helsten T, Gross E, Thackaberry J, Mandvi A, Lillie D, Li S, Gin G, Achar S, Hofflich H, Sharp C, Millen M, Longhurst CA. Al-Generated Draft Replies Integrated Into Health Records and

n
Physicians' Electronic Communica tion. JAMA Netw Open. 2024 Apr 1;7(4):e246565. doi: 10.1001/jamanetworkopen.2024.6565. PMID: 38619840; PMCID: PMC11019394. Chen S, Guevara M, Moningi S, Hoebers F, Elhalawani H, Kann BH, Chipidza FE, Leeman J, Aerts HJWL,

Miller T, Savova GK, Gallifant J, Celi LA, Mak RH, Lustberg M, Afshar M, Bitterman DS. The effect of using a large language model to respond to patient messages. Lancet Digit Health. 2024 Apr 24:S2589-7500(24)00060-8. doi: 10.1016/S2589-7500(24)00060-8.
Epub ahead of print. PMID: 38664108.



Early LLM in healthcare implementations
have been mixed

* Ql project of Nabla at Kaiser

Northern California — decreased
time spent documenting, with
no other changes in EHR - |
utilization with a dose-response e o mmome
curve S o leinibind bt
* Manual audit of notes showed i
high quality of Nabla-assisted
notes i 8 , |

Ambient Artificial Intelligence Scribes to Alleviate the Burden of Clinical Documentation, NEJM Catalyst



LLMs contain the bias of their pretraining and
finetuning

* Asked GPT-4 to create clinical vignettes
* Over-represented demographic stereotypes of diseases

* Asked GPT-4 to give management plans for cases while substituting gender
and race/ethnicity

* Less likely to recommend advanced imaging for Blacks compared to whites

GPT-4-Estimated and True Patient Demographic Distribution of Patients with Each Condition

Black White Hispanic Asian Other / NA Female Male
Sarcoidosis € & > > W 3 &
Essential Hypertension & ® & « o &
0 50 100 0 50 100 0 50 100 0 50 100 0 50 100 0 50 100 0 50 100
Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%) Percentage (%)

Legend: @ True GPT-4 Estimated  Zack, Travis, et al. Lancet Digital Health (2023).



What are the challenges to an Al second
opinion service?

* Human-computer interaction is tricky:
* Which clinicians should be targeted and when?
* Which cases benefit the most from a second opinion?
* How does an Al second opinion affect quality and resource utilization?

e Automation bias affects all CDS systems

* How does this affect diagnostic deskilling in the future?

* LLMs will never be able to replace human diagnosticians (though other Al
technologies might)



e ,' @AdamRodmanMD_
"Marodman@bidmc.harvard.edu

Bedside Rounds
www.bedsiderounds.org

?':.
Short Cuts: Mdicine (available
lat Barnes and Noble in the US)




Professional
Boundaries

\ Just say No '




WOJ'VINVWS3AITS

1.
2.
3.

PROFESSIONAL BOUNDARIES in Medicine
Presented by

Rodney Overstreet, BSN, CRNA, MNA

CRNA, UAB Medical West

Upon completion of this activity, learners should be to:
List strategies to minimize risk of sexual misconduct

Discuss sexual boundaries, impact of trauma and implicit bias
Describe components of HB 458 and reporting requirements for sexual assault
Disclosure
Speaker has nothing to disclose.



SLIDESMANIA.COM



Rodney W. Overstreet CRNA
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Poor
Boundaries

Act 1




3 ways people manipulate us and
push our boundaries:

e Fear
e Obligation
o Guilt

o
Are you In
Self-sacrificing behaviors have become
d FOG? habits:

e Medical training
e COVID
e Increasing responsibilities

/



g
.

What are
boundaries?



Types of
Boundaries

/

e Emotional
e Physical

e Sexual

e Workplace
e Material

e TIME!



Be Clear!
HOW to Set Use simple, firm language
) | want
Boundaries

| need

| expect

| would like

Do not apologize
Do not let it slide
Do not over-explain



WOJ'VINY,

Barriers to Healthy Boundaries

Individuals with low
EQ, people from
different cultural
backgrounds, and
those already
operating with poor
boundaries.

Feeling overwhelmed,
poor interoception
and/or mindfulness
and not knowing
where to start...

Ignoring our own
needs and dealing
with habitual
boundary steppers!



Boundaries in
the Workplace

/

Physical Boundaries- Our comfortable halo
Emotional Boundaries- How we are spoken
to and treated

Workplace Boundaries- Set the tone and
role model the behavior that you expect
Time Boundaries- Clearly communicate
expectations for appointments, meetings,
work hours, and off time

Material Boundaries- Decide if you are
comfortable lending space or equipment



-
Boundary

Infringement
~

Physical- Inform others that you
don't hug or shake hands, etc.
Emotional- Call out or address
the behavior when you are calm
Workplace- Bring attention to
infringements. Don't let it slide
Time- Remind colleagues and
staff about your limits and rules
Material- Don't feel guilty or
apologize for your boundaries



Role
Play

We will now take a moment to examine
real-world examples of boundary
infringements we have encountered. We
will identify the types of boundaries that
were breached and role-play these
scenarios using enhanced communication
tools. The objective is to address these
situations more effectively and promote
healthier interactions.



Side Effects of Poor or No Boundaries

Increased stress

Physical and/or emotional exhaustion
Psychosomatic issues

Low self-esteem

Difficulty communicating
Feelings of powerlessness
Passive aggressive behavior
Difficulty making decisions
Strained relationships
Increased sick days
Attrition



Burnout and
Boundaries

‘_a

Ultimately, these boundary
infringements add up, accumulate,
and become too much for the
provider to bear. These long-term
professional burdens result in
burnout and fleeing the organization
or profession as a means of self-
protection. The only safe route the
individual may see is physical
separation from the institution or
practice of caregiving.



“You can't
pour from an
empty cup.”

Whether you’re just getting started or checking the
fence line:

-Reflect honestly on the challenges and barriers to
developing/strengthening boundaries (I hate conflict, |
want to be a team player)

-Shift your focus to the reasons why setting the boundary
is important (I have to take care of myself first)

-Identify the values you would honor by implementing the
boundary (I can be a better parent, partner, or practitioner)

-Prioritize self-care to replenish your physical, emotional,
and mental resources, reinforcing your ability to maintain
boundaries effectively.



\

Healthy
Boundaries

Act 2
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Break the Silence:
Empowering Intimate
Partner Violence
Screening

Alexa Jenkins, M.S., RMHCI




Disclosures

The presenter has no financial disclosures.



Objectives

e Identify key features from medical history and
exam that suggest IPV

e Screen for IPV using validated tools

e Address shame, stigma, and bias

e Create integrative referral network



Intimate Partner Violence

e Assaultive or coercive behavior that may include physical
injury, psychological abuse, sexual assault, progressive
isolation, stalking, deprivation, intimidation, financial
abuse, and reproductive coercion

e This behavior is perpetrated by current or former
romantic partners



Incidence of
Intimate
Partner
Violence

41% OF WOMEN AND 26% OF
MEN EXPERIENCE PHYSICAL
VIOLENCE, SEXUAL
VIOLENCE OR STALKING

61 MILLION WOMEN & 53
MILLION MEN HAVE
EXPERIENCED PSYCHOLOGICAL
AGGRESSION

ON AVERAGE THERE ARE 20,000
DAILY CALLS TO DOMESTIC
VIOLENCE HOTLINES



Why Screen in Medical Settings?

e Long term health consequences: Chronic migraines, STIs, GI
disorders, depression, anxiety, suicidal ideation, PTSD, metabolic
and cardiovascular disorders due to prolonged stress and trauma

e Victims of IPV have up to 50% greater number of primary care
visits than non-victims

e Annual healthcare utilization costs are 42% higher for IPV victims

e [PV victims are at much higher risk for substance use disorders
and suicide attempts

e Healthcare visits may be the only time the patient sees anyone
outside of their household



At Risk Populations

e Pregnant Women #$ / #$l&
e Adolescents & 93
e LGBTQ+
e Firearms in the home increases homicide >
risk by 500%

e Couples with income, educational, or job
status disparties

e Childhood history of experiencing or
witnessing domestic violence

e Women with disabilities have 40% higher
rate of intimate partner violence



Mandated Reporting

ABUSE OF CHILDREN, ELDERS, AND
PEOPLE WITH DISABILITIES GENERALLY
~ALL UNDER MANDATED REPORTER
LAWS

KNOW YOUR LOCAL LAWS. SOME STATES
REQUIRE MANDATED REPORTING OF
DOMESTIC VIOLENCE BUT MANY STATES
DO NOT.




Men are not
viewed as
intimate
partner
violence
victims, even
though they
are.

Boyiriend seen
dodging SUV before
woman fatally runs
him over, Michigan

officials say

BY MITCHELL WILLETTS
MAY 15, 2024 11:42 AM

A Michigan woman is accused of fatally running
over her boyfriend, officials say. Getty
Images/iStockphoto

Only have a minute? Listen instead
-01:54

Powered by Trinity Audio

A Michigan woman is accused of murder
after investigators say she fatally ran over
her boyfriend with an SUV.

LOCAL

Woman dead after being run over by
vehicle in suspected domestic dispute
in Jackson

Pam Dankins
\ Mississippi Clarion Ledger

Published 10:03 a.m. CT April 23, 2024 | Updated 3:53 p.m. CT April
23, 2024

Show video info Vv

A woman died at a hospital Monday after being run
over several times by a vehicle in a suspect domestic
dispute, according to Jackson Police Detective
Tommie Brown.



OIG 2024 Report

43% of

OF 1,186 RESPONDENTS, PCPs are
ONLY 43% OF PRIMARY CARE Screening RO
CLINICIANS SCREENED FOR for IPV

57% of
IPV AND REFERRED B 5CPs NOT
PATIENTS TO BH SERVICES Screening
ACCORDING TO USPSTF for IPV

GUIDELINES




What are the barriers in your own
health system to screening for
intimate partner violence?



OIG
Reported
Physician
Barriers to MANDATORY REPORTING LAWS
Screening INADEQUATE TRAINING

TIME LIMITATIONS

NO BEHAVIORAL HEALTH RESOURCES

PATIENT SAFETY IF IPV LISTED IN EHR




You cannot
save the
patient, but
you can help
them.




On average, it can take 7
or more attempts for an
intimate partner violence
victim to leave




ORNIE [MOIR[E [D/AAY
ORNIE [MOIR[E DAY

ONE MORE DAY
ORNIE [MOIRIE DAY
ORNIE [MOIRIE DAY




Screening Recommendations

e USPSTF Grade B recommendation

o All women of reproductive age should be
screened

e USPSTF found no evidence for screening
on a particular interval

BIAS:
e No recommendation for men or older

women
e No recommendations for sexual and
gender minorities



Presenter Recommendations

e Annual screening of all patients 12+

e All screening tools should be
administered in private

e If both men and women are routinely
screened it helps identify IPV cases
and normalizes screening process




IPV Assessment in Adults

"HITS" A domestic violence screening tool for use in the community

HITS Tool for Intimate Partner Violence Screening: Please read each of the following activities
and fill in circle that best indicates the frequency with which you partner acts in the way depicted.

Fairly

How often does your partner? Never  Rarely Sometimes R Frequently
l. Physically hurt you O O O O O
2. Insult or talk down to you O O O O O
3. Threaten you with harm O O O O O
4. Scream or curse at you O O O O O
I 2 3 -~ 5

Each item 1s scored from 1-5. Thus, scores for this inventory range from 4-20. A score of greater
than 10 1s considered positive.



IPV Assessment in Adults



History and
Physical
Exam Red
Flags

CHRONIC UNEXPLAINED
PELVIC PAIN

FREQUENT SEXUALLY
TRANSMITTED INFECTIONS

MULTIPLE UNWANTED
PREGNANCIES

UNEXPLAINED BRUISING OR
FREQUENT
BROKEN/FRACTURED BONES

DEPRESSION, ANXIETY,
SUICIDAL IDEATION,
SUBSTANCE USE



What do you think stops patients from
reporting intimate partner violence?



LOW SELF ESTEEM

Barriers to EMBARASSMENT & SHAME
help LACK OF FINANCIAL RESOURCES
Seeking FEAR OF FURTHER VIOLENCE
behavior FEAR OF NOT BEING BELIEVED

CHILDREN




Trauma Informed Care

Trauma Informed Care
Principles




Create a Referral Network

e National Domestic Violence Hotline

e LLove Is Respect

e MaleSurvivor

e RAINN

e YWCA

e Local domestic violence shelters

e Coordinate with local social work & mental health
organizations and ask them to share resource list

e Peer support groups



Casel

27-year old female patient presents to clinic for
third STI check in the past 6 months. She scored
positive on the HARK, admitting to her
boyfriend humiliating her. She denies any
physical abuse but you've noticed bruising
around her neck and wrists.

1. How would you treat the patient while respecting that
she 1s not ready to discuss physical abuse?
2. What resources would you offer the patient?



case 2

66-year-old male presents to the hospital for a
hand fracture. Patient states he got into a fight
with his male partner and fractured his finger.
Patient says that he and his partner physically
fight all the time but they always make up.

1.Do you have any mandated reporter responsibilities?
2. What resources would you offer the patient?



Key Takeaways

e Know the laws in your state

e Leaving the relationship takes time - screen,
screen, and screen again

e Make sure you have resources ready

e Trauma informed care helps build clinician-
patient trust



References, Resources, Slides
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Breaking Bread
and Barriers:
Cultivating = ymawomenen

MELANIE BAKER, MD

Solutions for | Ve oy

The authors stated above have no financial
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Food Insecurity & Food Deserts

* Having uncertain availability, or ability, to acquire nutritionally adequate foods.

* Areas with limited access to fresh, affordable, and healthy food:

* 33% of residents living > 1 mile from a grocery store in an urban area.
* 33% of residents living > 10 miles from a grocery store in a rural area.

* 20% or more of an area’s residents live at or below the poverty line.

* 6% of the United States population lives in a food desert.

* What about Mississippi?



“Dollar Store Diner” Recipe Book

U.S. Household Food Security Survey
Module: Six-Item Short Form, Economic

Likelihood of using recipe book to make
meals at home

Never
® Occasionally

» Often - Almost
Always

Snack | Break- |Lunch|Dinner Research Service, USDA .
Many respondents reported food insecurity,
fast with 73.5% offt]pe éample silomestisrg%/s o; or:‘ten
Average cost ggnmnlng out of T00q, as well as 53.2% ot the
- ple limiting food consumption due to
per serving $1.20 | $1.58 [$1.05] $2.05 financial restraints.
Caloric
Value (kcal) 150 265 295 | 430
Average time
of preparation 13 15 35 24
(minutes)
Electronic
copies 442
distributed
Physical copies
distributed 135 :
Frequency of fast-food consumption

Intervention Tool




CONCLUSIONS

Residents of a food desert
are often restricted to
consuming foods with a
long shelf-life and lack
accessibility to fresh fruits
and vegetables.

Healthcare providers
should consider the
barriers to diet
modifications, especially
the cost of groceries, when
making recommendations
to patients.

\
\

Providing low-income
individuals with food
demonstrations and
affordable recipes using
ingredients sold at local
dollar stores can mitigate
obstacles imposed by
practicing a healthy diet.

I%‘\

Working with patients
directly to overcome a
tangible barrier to healthy
living can increase trust and
partnership in the
patient-physician
relationship, leading to
more effective overall
patient care.
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Inadequate Care: The Impact
of living in an Underserved
Community on Chronic
Disease Management

Ahmad Elhaija%2, Shubhreet Bhullar®3

1. Department of Psychology, University of California, Los Angeles, 1285 Franz Hall, Los Angeles, CA
90095, USA, sbhullar@ihealthcareorganization.org
2. David Geffen School of Medicine, University of California, Los Angeles, 10833 Le Conte Ave, Los

Angeles, CA 90095, USA
3. International Healthcare Organization, Los Angeles, CA, USA



Background/Knowledge Gap

International Healthcare Organization (IHO) is a 501¢(3) non-profit organization based in
Los Angeles, California, formerly known as the International Collegiate Health Initiative
(ICHI). Our team is comprised of doctors, nurses, medical students, non-profit advisors,
and healthcare administrators. We provide high-quality medical care through our
healthcare safety net systems.

Significant Challenges in Healthcare Access, such as Acculturation and Language Barriers,

for Latino populations in urban locales like Maywood and Bell in Southeast Los Angeles
> Acculturation Issues: Cultural differences, Social Isolation, Economic Pressure, Immigration Status
>  Language Barriers: Complex medical jargon, Lack of interpreter services, Mistranslation

Challenges in accessing healthcare in these locales reflect broader trends in the Hispanic
population’s health in the U.S.!

1CITY AND COMMUNITY HEALTH PROFILES LOS ANGELES COUNTY MAYWOOD. (2018). Retrieved from
http://publichealth.lacounty.gov/ohae/docs/cchp/2018/Maywood.pdf




Methods/Design

Cross-sectional survey of 120
participants

General health, Demographic
information, and Family history
Healthcare access, Diet, Lifestyle, and
Insurance coverage

Impact of Lack of Healthcare Services
and Desired Improvements




Results/Findings

88% insured; 78% had healthcare
services

71.6% had annual physician
consultations

59% with chronic/hereditary
conditions

42% use drugs/alcohol

74% physically active weekly

42% get adequate sleep

40% consume daily fruits/vegetables
Education: 50 secondary education,
46 Bachelor’s degrees, 2 professional
diplomas, 2 Master’s degrees



Conclusions/Implications

X/ R/
% %

0,
4%

Acculturation, Language proficiency, and Immigration status influence healthcare access
Intricate Factors of Healthcare Inequality: personal beliefs, past experiences, and
systemic barriers

Recommendations: Enhancing community outreach programs, Offering flexible
consultation schedules, Providing targeted health education sessions

This study elucidates the significance of Acculturation and Education Healthcare

Foundation for policy change and interventions to promote Inclusively Accessible
Healthcare



Dupilumab Use In
Treatment of Refractory
Bullous Pemphigoid

Jordan Beam, MS3 — Heersink School of Medicine
Jo Herzog, MD
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Bullous Disorders 2

* What is a bullous
disorder?

* Types
« Autoimmune
* Mechanical
* Metabolic
» Allergic

» Offending agents
 Traditional tx

HEERSINK SCHOOL OF MEDICINE

Normal Pemphigus Vulgaris Bullous Pemphigoid
) Nsrupted = Intact
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\_fasement membrane —— Intact , against desmosomes Disrupte hemidesmosomes
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Edens, M. H., Khaled, Y., & Napeiias, J. J. (2016). Intraoral pain disorders. Oral and Maxillofacial Surgery Clinics of North America, 28(3), 275-288. https://doi.org/10.1016/j.coms.2016.03.008

Oiseth, S., Jones, L., & Maza Guia, E. (2024, May 17). Bullous pemphigoid and Pemphigus vulgaris. Lecturio. https://www.lecturio.com/concepts/bullous-pemphigoid-and-pemphigus-vulgaris/

Drug-Induced Bullous Pemphigoid: Rapid Resolution with Corticosteroid Therapy. (2024). Journal of Medicinal and Chemical Sciences, 7(2).
https://doi.org/10.26655/ijmchemsci.2024.2.3
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Case Presentation

HPI: 83 y/o female with a 6 month hx of bullous
pemphigoid that failed traditional treatment
(steroids, dapsone)

PMH: CHF, HTN, DM, HLD, Hyperthyroidism

v
e
4 v ’A - lw
j- ﬁ’/“ ‘.6 > A 5
7SRy,
RN Thio . BB A
https://www.researchgate.net/publication/33425336
1 _Reverse Koebner Phenomenon in Bullous Pe

Medications: Furosemide, pravastatin, losartan, Tphigoid —A Case Repor
hydralazine, levothyroxine, metformin :

PE: tense bullae with eye involvement

Tests: thin, wavy linear deposition of 1gG, 1gG4,
and C3 along basement membrane zone (direct)
and IgG (indirect)
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Treatment “

Dupilumab

e Patient’s furosemide was d/c

« Anemia began to improve, started ‘
back on steroids + niacinamide + 4Rl mEaC 4R oiL13Ra1

- — TETY Y P reres
........ - vene

doxycycline + dapsone T | e | S

« BP and anemia stable, no significant o
Improvement

* Dupilumab was considered

" J .’) » 4 {
Nasal
As ‘
thma e

Russo R, Cozzani E, Gasparini G, Parodi A. Targeting interleukin 4 receptor a: A new approach to the treatment of
cutaneous autoimmune bullous diseases? Dermatol Ther. 2020 Jan;33(1):e13190. doi: 10.1111/dth.13190. Epub
2020 Jan 2. PMID: 31863534; PMCID: PMC7154653.
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* Multiple case reports of
furosemide associated
bullous pemphigoid

« Condition gradually
Improved, dapsone and
steroids slowly tapered

 Possibility of dupilumab in
bullous disorders in literature

Baz, K., Ikizoglu, G., Kaya, T., & Koca, A. (2002). Furosemide-induced bullous pemphigoid.
JEADYV. Journal of the European Academy of Dermatology and
Venereology/Journal of the European Academy of Dermatology and Venereology,

* Receives dupilumab
Injections every 2 weeks

 Remains well on dupilumab
monotherapy

16(1), 81-82. https://doi.org/10.1046/j.1468-3083.2002.383 1.x

Takeichi, S., Kubo, Y., Arase, S., Hashimoto, T., & Ansai, S. (2009). Brunsting-Perry type
localized bullous pemphigoid, possibly induced by furosemide administration and
sun exposure. European Journal of Dermatology, 19(5), 500-503.
https://doi.org/10.1684/ejd.2009.0715

HEERSINK SCHOOL OF MEDICINE © UAB. All Rights Reserved.



JL HCA Florida

(.
I~ Blake Hospital

=

I-PASS Module Digital Integration to
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UPDATES 06/27/24 TO 06/28/24

=51-PAS

JL HCA Florida
AF" Blake Hospital

S

SETTEA HANGOEFS. SAFER CARE

s Severity

Stabie, “watcliwr ™ unstable

Patient
S rmTTArY

Surmrmary statermen|
Events leading up (o
adiission

Hospital course
Oingaing assessrnent
Flan

MNIGHT TEAM -
TEAM INTERN | SENIOR DATE PT.HAME {3,3) | RODM # ILLMESS SEVERITY ACTION ITEMS W/ FiU PLAN SITUATION ! CONTINGENCY UPDATE?
hx of melana, Severe coronary calfication req if active GIB occurs or olyvious drop in HH, rensfuss
CABG; EGD showed no active bleed; on Heparin w/ goal Hgh <5 (CAD), hold Heparin gtt and
Bile Mikul 6/28 LN DAN 4128 Sigide drig with Seral HH; reconsult Gl {rascon) for me pls
Hx COPD 3L, HFrEF (EF 40%), afib (was on
efiquis. now held}, chronic pain, CKD. seizure
disarder Had hemiormhagic shock becauss of large
abdominal hematoma from ground lewvel fall,
transfused a lot of bood products and given alot of
fuids, it resolved. Had iatrogenic fluid overdoad and
developed heart faiture. Baseline 2-3L_ was
requiring 6L of oxygen and BiPAP at bediime. She | We are monitoning if the atelectasis gets betier on
was back on her 3L breathing improven, but BiPAP. We are considernng ICL however she-seems
however she has been weak not really clearing her |fo be doing weli on BiFAP. it is improving. She is on
[=ecretions and developed aieleciasis whole right BiPAP g3h for 1 hour and BiPAP at night. Diuresing
side of her lung: She was placed on BiPAP today hiey with [asix 40mg BID 1V as her CXR locks slightly
Furse LuciGabdwy Q528 O FOR 4325 Stabie 5126 more congested than yesterday
if chest pain get & CXR. Call TS they are manaqing
pericparatively. For arrhythmias get stat labs and
comect abnomialities as needed. He has
LuciSablby sumdowning but generally does not get agitated, just
Purple 628 KLILLERI 24 Statls Has muitivessal CAD w/=B0% stenosis in all 2 of the|reorent. Aveid antipshycotics unless indicated
Fatient with NSTEMI and melena wi acute anemia.
sip 2u pRBCs. Took ASA before amival. Plan for
EGD temorrow and eveniual ischemic workup. Trop |HH 2200 trend trop. If starts hemomhaging, contact
627 L, DA A12a Watcher uprending 92--5000 Gl fior possible emergent EGD.
Baker acted. Pt with new mediastinal mass,
827 BEL.ROS 415h Stable dyspnea. 51, states that he wants o leave AMA_May become agitated
narsing reports muliple bouts of diarrhea, pt just nio report of worsemng
Redt JeniPrivanka 627 WEL WaY 4304 Sinlaie finished 2 weeks of po vanc 2 days ago for it Start po vanc if diamhea worsens diarrirea
Riddhy 628 FaWY Do A0E4 Viatcher frank blood in onne. stat H&H it <7, order ransfusion repest was 7.3

This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare
affiliated entity. The views expressed in this publication represent those of the author(s) anddo
not necessarily represent the official views of HCA Healthcare or any of its affiliated e ntities.
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4L HCAFlorida
ReSUItS AF" Blake Hospital

ACGME Survey - Transition
0 . Resident Survey On Pre/Post IPASS
of Care % Compliance implementation. N=26

5 Informed you of how stable each patient | T —————————————
90% is ——
45
80% Prepared you for an appropriate | ———————
4 70% response to incoming information | ——————————
3.5 60% Informed you of tasks that need to be T
3 50% completed S
40% Prepared you for thlngs that mlght 00 |
2.5 wron
30% g |
- 20% You were not told during handoff that 2 | ——
15 10% patient was unstable or deteriorating... T S ————
1 0% You found yourself uncertain about | m—————————
2023 2024 2023 2024 management decisions while on... |  ———
] % ® jality % = ' 9
m Program Mean ™ Speciality Mean Program % Speciality % National % 0 1 2 3 4 5
® National Mean ® Mean Post IPASS ® Mean Pre IPASS

This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare J...L
affiliated entity. The views expressed in this publication represent those of the author(s) anddo .r
not necessarily represent the official views of HCA Healthcare or any of its affiliated e ntities. H lt] ®
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Discussion & Future

ACGME Survey Directed QI Initiative

Innovative and versatile integration of validated TOC module

Now included personalized bootcamp for all incoming interns+

*

Continued improvement and growth through annual ACGME survey

This research was supported (in whole or in part) by HCA Healthcare and/or an HCA Healthcare J...L
affiliated entity. The views expressed in this publication represent those of the author(s) anddo .r
not necessarily represent the official views of HCA Healthcare or any of its affiliated e ntities. H lt] ®
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Background (1/2)

Leprosy, also known as Hansen’s disease (HD), is a chronic infectious disease
acquired from Mycobacterium (M.) leprae and rarely from M. lepromatosis

Transmitted via respiratory droplets after prolonged contact w/ infected person as well
as via zoonotic transfer from infected nine-banded armadillos and other small
mammals

— Incubation period usually 5-10 years but can be longer

Primarily affects the skin, extremities, peripheral nerves, mucous membranes &
occasionally internal organs including kidneys and testes

Despite becoming less globally prevalent over time, HD remains major cause of
debilitating disabilities with psychosocial impact



Background (2/2)

Ridley-Jopling classification, established in 1966, categorizes HD into 5 types based on
clinical & histological data: tuberculoid (TT), borderline tuberculoid (BT), mid-borderline
(BB), borderline lepromatous (BL), and lepromatous leprosy (LL)

In 1982, WHO introduced simplified classification scheme: multibacillary (MB) &
paucibacillary (PB)*

— PBincludes <5 skin lesions; equivalent to TT and BT

— MB involves >5 lesions, spanning BB, BL, and LL, w/ higher AFB counts in skin smears

Classification schemes help guide treatment and patient monitoring

Multi-drug treatment (MDT) consists of dapsone, rifampicin, & clofazimine
— Duration of 6 months for PB and 12 months for MB



Methods

4 databases (Medline via PubMed, ISI Web of
Science, Embase, Scopus) were searched for
relevant studies

— All full-length studies in English until
June 2, 2023

7,059 studies were identified

5,475 unique abstracts were screened by 2
independent reviewers

403 publications, from 1896 to 2023, met inclusion
criteria

168 publications were included after excluding for
reasons related to wrong study setting, wrong
outcomes, and wrong study design



Results

Publications covered time span from Jan 1798 to June 2023
111 (>80%) publications from after 1980

Sample sizes in individual studies ranged from 1 to 46
328 unique cases were identified

Median age (range) = 43 yrs (3.5 — 87 yrs)
Majority (80%) cases were male

169/328 (51.5%) were White, 44/328 (13.4%) were Asian, 34/328 (10.4%) were Black
4% were Native Hawaiian or other Pacific Islander



Geographic distribution of cases based on state of clinical presentation

Number of cases

0
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~ |3to 5
B6to 15
16 to 23
24 or more
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Case dispersal patterns across the U.S.

U.S. state of clinical

Geographical area presentation
of origin

 Most cases were born in North America,
specifically in the U.S.

 Most cases of HD that came from outside
of N. America came from East Asia and

the Pacific and dispersed widely across =
the continental U.S. s
R
 Most cases in the U.S. have been based e e
in Louisiana, with other focal e o
concentrations in California, New York, T mg
Florida, lowa, and Arkansas I e

P Asi Diswriet of Cotumbia

Europe & Ceniral Asia

SMA Virtual Abstract Competition

—Muddle East & North Afocs



Most publications did not report
the likely or confirmed
transmission mode

In studies reporting this
information, most cases were
transmitted via prolonged
community contact with infected
persons

Majority of cases published in
1950s were contracted while on
military service abroad

Growing number of zoonotic
cases from armadillos

Transmission mode over time



Most cases reported
were confirmed
based on pathology

PCR started being
used for diagnostics
in 1990

Diagnostic modality
was not discussed in
large proportion of
published cases

Diagnostic modalities reported over time



Majority of reported
WHO classifications
were multibacillary

Much information
was missing across
publications

WHO classifications of cases over time



Majority of reported
Ridley-Jopling
classifications were
Lepromatous (LL)

« LLis
multibacillary
with polymorphic
lesions

More widely reported
than WHO
classification

Ridley-Jopling classifications of cases over time



Discussion

One-third of all cases presented to the National Hansen'’s Disease Program (NHDP) in
Louisiana

State of residence and state of diagnosis trends aligned. Majority of cases were from
the U.S. and resided in states providing NHDP resources.

Prior to 1960, most cases were associated with military service abroad (86.5%)
Since 1980, growing proportion of cases (22.8%) associated with likely zoonotic
transmission

Skin biopsy remained the dominant diagnostic modality (61.6%) through 2023, with
PCR utilized more since 2000



Discussion

« Based on Ridley-Jopling classification, most cases included in this review (47.3%)
were lepromatous

« Based on WHO classification, where applicable and reliable data were available,
21.8% were MB and 8.3% were PB

* Multi-drug regimens with rifampicin, dapsone, and clofazimine have dominated
treatment protocols since 1980, but other antibiotics have been increasingly used over
the past decade

» Clarithromycin
* Minocycline
* Fluoroquinolones



Conclusion

Studies reporting on HD in the U.S. are limited

Our analysis showcases potentially emerging trends such as increased zoonotic
transmission in the southern U.S.

Limitations included lack of complete information across many metrics

Case counts do not represent full scope of cases that have been reported to
surveillance centers over time

Further research is needed to clarify burden of HD and changing geographic
and demographic distributions

Standardized reporting methods for diagnostics and treatment are needed in
study of HD in the U.S.
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Incarceration History and Health

* Justice impacted individuals face a higher
burden of chronic, mental, physical, and
communicable conditions than their non-
justice impacted counterparts

* For every year of incarceration, life
expectancy 1s shortened by 2 years

* 12x increased risk of overall mortality and
129x increased risk of overdose mortality
within 2 weeks of release

* Incarceration exacerbates the Social
Determinants of Health

Substance Use and Misuse in Incarcerated Populations

* 65% of individuals incarcerated in prisons are affected by an active Substance Use Disorder

* 85% of incarcerated people in prisons either meet the criteria for Substance Use Disorder, were under the influence
of alcohol or drugs at the time of the incident they were convicted for, or were convicted for a drug related incident

* Prevalence of cigarette smoking 1s 2x greater in incarcerated populations compared to their non-incarcerated
counterparts



Study Objectives

* Understand how many formerly incarcerated individuals Tulane Student Run Clinics serve

* Evaluate the prevalence of substance use and misuse among formerly incarcerated and their non-formerly

incarcerated counterparts

* Provide information necessary for student clinics to best serve their formerly incarcerated patients

Methods

mm Questions Regarding:

* Smoking

* History

* Cessation

« Within the past 30 days
* Alcohol

* Use

* Misuse Within the Past 30 Days
e [llicit Drug

« Within the Past 30 Days

mm Analysis :

 Chi Square Test




Results

* 47.6% (969) of patients answered the incarceration history question (n = 2,035)
* Of those who answered the question, 71% (692) of patients indicated a history of incarceration
* Both groups were predominantly male, and Black, with the average age being in the early 40s

History of

Smoking Yes

No

Smoking Wants to Stop Smoking

ation A .
Cessatio Considering Cessation

Not Interested in Cessation

Alcohol Use Yes

No
Smoking in
the Past 30 v/
Days No
Illicit Drug
Use in the Yes
Past 30 Days No
Alcohol
Misuse in the Yeg
Past 30 Days

No

Incarceration History

411
80

114

67
181

149
133

315
276

118
573

52
86

N =491

N =362

N =282

N =591

N=691

N=138

84%
16%

31%
19%
50%

53%
47%

53%
47%

17%
83%

38%
62%

117
37

21

28
52

44
110

104
173

33
243

33
29

N=101

N =154

N=277

N =276

No Incarceration History
N =154

76%
27%

21%
28%
51%

29%
71%

38%
62%

12%
88%

53%
47%

P-value
0.029

0.047

0.00001

0.00015

0.047

0.0397

Discussion

* High rate of incarceration
in Orleans Parish

* Higher rates of substance
use disorders in formerly
incarcerated persons

* Higher rates of mortality
post release from
substance-related
conditions

Conclusion

* A large number of patients
receiving care in Tulane’s
student clinics are justice
impacted.

* Community and providers
at student-run clinics
should be familiar with
these statistics and
incorporate targeted
screening to better meet
patient needs
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Background

 Periprosthetic tibia fractures (PPTFs) — fracture
in the presence of a non-native joint.

« Complex injuries that are likely to increase as

total knee arthroplasty (TKA) becomes more

common. y T |
A study at Mayo Clinic found subsequent PPTFs

in 0.40% of cases following TKA. \Y

 Scarcity in literature describing these fractures.
Il

Williams SN, Wolford ML, Bercovitz A. Hospitalization for Total Knee Replacement Among Inpatients
Aged 45 and Over: United States, 2000-2010. NCHS Data Brief. 2015;(210):1-8.

Felix NA, Stuart MJ, Hanssen AD. Periprosthetic fractures of the tibia associated with total knee
arthroplasty. Clin Orthop Relat Res. 1997;(345):113-124. Figure 1. Felix Classification

ORTHOPAEDIC SURGERY
HEERSINK SCHOOL OF MEDICINE W MEDICINE. © UAB. Al Rights Reserved,




Objectives

 This study’s objectives:
* Describe PPTFs in the cohort with related demographic
data

» Describe how methods of internal fixation impact post-op
complications

Methods A

« Retrospective cohort study at a single level 1 trauma center
(2013-2022)

« Demographic data, comorbidities, and fracture/injury/operative
characteristics were collected from the EMR

« Differences in post-op complications were investigated in those
treated with revision TKA (rTKA), nailing, or plating

Figure 2. IMN
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Results

| 4

Demographics

| TKA__ | Nail | Plate | Pvale

Age(years). g5 1101 64 [15] 67 [12] 0.619

mean [SD]

Gender, N

o 0.134
Male 1 [20] 6 [55] 10 [24]
Female 4 [80] 5 [45] 31 [76]

Race, N [%] 0.951
White 4 [80] 8 [73] 31 [76]
Black 1 [20] 3 [27] 10 [24]

sol 408 34[6] 35[10]  0.541
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Results (continued)

Postoperative Complications

——mm P-value

0 [0] 1 [9%] 0 [0] 0.119
DVT 0 [0] 1 [9%] 0 [O] 0.119
Sepsis 0 [O] 2 [18%] 3 [7%] 0.405
Reop for b
heee?lipngor o 0 [O] 0 [Q] 6 [21%] 0.280
Reop f
Aot 0 [0] 0 [0] 9 [27%] 0.129
Implant removal 1 [20%)] 0 [O] 7 [18%)] 0.412
Amputation 1 [20%)] 0 [O] 1 [3%] 0.141
Unpl d
ooarations 3 [60%] 0 [0] 14 [34%] 0.027
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INTRODUCTION

= Gastric malabsorptive conditions may prevent patients from deriving benefit
from orally administered medications intended for enteric absorption

= While malabsorption is an increasingly common issue, current data on alternative oral options for
agitation in these patients is very sparse

= Asenapine is a second-generation antipsychotic displaying efficacy from its’ potent antagonism of
many serontonergic (5-HT,, Ki=0.06 nM) and dopaminergic receptors (D, Ki=1.3)

= Asenapine’s sublingual (SL) form bypasses gut absorption, has a fast peak (30 min to 1.5 hrs), with
noted efficacy for acute agitation within 15 min

= Clinicians should be aware of the inherent differences in orally disintegrating tablets (ODT) and SL,
which are significant

= We report on three patients, one with short bowel syndrome, one with viral gastritis, and one
with aortic dissection who were trialed on SL asenapine for agitation after failing alternative
antipsychotics

= The aim is to showcase asenapine as a viable option for acute agitation, especially in these niche
malabsorptive states where only minimal data exist




CASES

Reason for History of Oral medications trialed . Time to noted
. . . . . Effective dose of .
Patient gastric psychiatric for agitation (prior to . benefit of
. . . SL asenapine used )
malabsorption iliness SL asenapine) SL asenapine
SBS secondary Olanzapine ODT : :
Mr. A t0 NEC Yes Risperidone ODT 5 mg twice daily 1 day
. . . 5 mg every morning
Ms. B Viral ga.sjcrltls/ Yes Olanzaplng tablet olus 10 mg every 3 days
vomiting Chlorpromazine tablet .
evening
Aortic dissection
Mr. C with end-organ No Olanzapine tablet 5 mg twice daily 3-5 days
failure

Table 1: Summary of Sublingual Asenapine Use for Depicted Patients

Abbreviations: SL=Sublingual; SBS=Short Bowel Syndrome; NEC=Necrotizing Enterocolitis; IM=Intramuscular; IV=Intravenous; ODT=0Orally

Disintegrating Tablet; mg=Milligrams O
€



DISCUSSION & CONCLUSION

= All 3 patients had significant response to SL asenapine, which was uniquely selected out of a
concern for gut absorption or difficulty with route of delivery

= Response was rapid and was seen not only through a reduction of subjective agitation, but
objectively seen through a reduction in as-needed medication use

= For patients A and B, it should be noted that the use of SL asenapine was limited by
inconsistencies in actual sublingual administration

= |t is quite possible that the necessity to switch from SL asenapine to an alternative agent was
secondary to the patient swallowing the tablet, reducing the bioavailability to nil

= To date, there are no guidelines which assist clinicians in choosing the most appropriate
medication for patients with agitation or delirium when gut absorption cannot be relied upon

= There is an urgent need for review of alternative agents for agitation management and overall
psychiatric care in patients with acquired or congenital gut malformations

= Consult-liaison clinicians may consider sublingual asenapine a viable option for medically complex
patients where rapid onset is needed, and intestinal absorption is known to be compromised or is
guestionable
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PREECLAMPSIA & COGNITIVE IMPAIRMENT
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POSTPARTUM COMPLICATIONS
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STUDY DESIGN
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MICE EXPOSED TO RUPP + SEIZURES HAD REDUCED BASELINE CEREBRAL PERFUSION
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Surgical Management Options for
Infants with Pierre Robin
Sequence: Establishing a Standard
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* Pierre Robin Sequence (PRS)

* Triad: micrognathia, glossoptosis, and
airway obstruction

* Often associated with cleft palate

* |solated PRS, Syndromic PRS

Background

* Epidemiology
* 1:8,000-1:14,000
* 1:5,000 - 1:6,000 in United States,
United Kingdom/Ireland, Netherlands




* Conservative Management

prone positioning, nasopharyngeal airway,
CPAP, nasogastric tube

* Surgical Management
Airway

Background Tracheostomy
Tongue-lip adhesion (TLA)

Mandibular Distraction Osteogenesis (MDO)

Feeding
Gastrostomy




Background

* New trends in diagnostics/therapeutic markers
* Polysomnography data: Apnea/hypopnea index (AHI), O2 nadir

* Objective data to establish standards for treatment success

* Currently, there is no gold standard in management for PRS

* This review: comprehensive evaluation of most recent data
regarding airway and feeding outcomes for infants with PRS



Methods

e Systematic Literature
Review

* PubMed, Embase

* MDO, TLA outcomes in
infants with PRS

e 22 studies: MDO, TLA,
MDO-TLA comparisons



MDO

TLA

OSA Relief 95.8% (46/48) 48.8% (20/41)
All study groups (12) report significant No study groups (4) report significant
AHI differences between preoperative and differences between preoperative and
postoperative AHI postoperative AHI
All study groups (6) report significant No study groups (1) report significant
02 Nadir differences between preoperative and differences between preoperative and
postoperative O2 nadir postoperative O2 nadir
Tracheostomy

Avoidance

95.7% (446/466)

95.2% (121/127)




Results: Feeding

Achievement of full oral feeds
* MDO: multiple studies report 100% (44/44) within 1 month

* TLA: 42.5% (31/73) at 9 months, 61.6% (45/73) at 18 months
* Latest/Largest cohort

Growth/Weight Assessments

* Improvement in both, no significant differences between MDO/TLA
* Weight percentiles, weight-for-age Z-scores, etc

Gastrostomy Avoidance
* MDO =80% (40/50), TLA=44.7% (42/94)



Results: Other

* Reoperations
* MDO =1.5% (7/466), TLA=11.0% (14/127)

* Mortality
* MDO =0.6% (3/466), TLA=1.6% (2/127)

* Complications
* MDO: minor infections, device realignment
* TLA: minor infections
* Relatively fewer minor complications seen with TLA



Discussion:

Advantages/
Disadvantages

Advantages

Disadvantages

advancement/prolongation of
the mandible corrects

requires specialized surgical
training/equipment,
distraction process requires

MD . . . : .
O micrognathia-induced intensive care monitoring,
glossoptosis subsequent operation for
hardware removal
simplicity of the procedure, does not correct micrognathia,
TLA immediate relief of airway relies on mandibular “catch-up”

obstruction, and relatively
fewer complications

growth to fully achieve long-
term airway stabilization




* Trends in PRS management

* American Cleft Palate-Craniofacial
Association (ACPA) & International Society
of Craniofacial Surgeons

Discussion:

Tl‘endS * Surveys

* 2010:48% MDO, 28% TLA

* 2018: 74% MDO, 13% TLA
* US surgeons: 82% MDO, 11% TLA
* Int’l surgeons: 39% MDO, 19% TLA




Discussion:

Airway

PSG Data
* MDO: significant improvement in all studies

* TLA: no significant improvement in studies

* Comparison studies: MDO nearly doubles TLA
success rate in OSA Relief

* Rate of reoperations was markedly lower in
MDO thanin TLA

* PSG data + fewer reoperations = MDO > TLA



* Both MDO and TLA improve feeding function
* Similar growth and weight assessments

Discussion:

Feeding * Achievement of full oral feeds: MDO > TLA

* Gastrostomy Avoidance: MDO > TLA




* MDO

* Normalization of mandibular body,
condylar positioning

* Improved laryngoscopy grading

Discussion: * Effective for syndromic PRS patients

Miscellaneous

 Predictors of Failure:

* Neurological impairment, low birth
weight, syndromic status

* CNS abnormalities, laryngomalacia,
preoperative intubation




* MDO exhibits consistently superior
resolution of airway obstruction

* PSG data
* Lower rate of reoperations
* Laryngoscopy data

Conclusion

* Reinforces previous notions

* Time until and overall achievement
of oral feeds

* Gastrostomy avoidance
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Pulmonary Function Tests as an Indicator of Postoperative Pulmonary Complications in
Patients Undergoing Abdominal Wall Reconstruction
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* Abdominal Wall Reconstruction is a .
common technique used in large and complex hernia Results Conclusion
repair. Postoperative respiratory complications are * Intraoperative elevations in PIP are associated with
not uncommon following any surgery, but current » Overall, the cohort had an average age of 55 years; Average BMI increased susceptibility to major and minor
studies do not have a consensus on how to predict was 33.67. pulmonary complications following AWR
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