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Objectives:

Understanding the opioids epidemic
Types of opioids

Opioids induced neuroendocrine disfuction
Clinically significant pathologies

Proposed diagnostic algorithms

Review of treatment alternatives

My personal reflexion



Understanding the Epidemic

48.5 million Americans
have used illicit drugs or

® From 1999 to 2017,
more than 700,000
people have died from a
drug overdose.

misused Rx drugs.

,‘.Q‘CDC[r\jury

® Around 68% of the more
than 70,200 drug
overdose deaths in 2017
iInvolved an opioid.

Almost 218,000
Americans died from
overdoses related to

Rx opioids from

1999 to 2017.




3 Waves of the Rise in Opioid Overdose Deaths
10

Other Synthetic Opioids

9 e.g., Tramadol and Fentanyl,
prescribed or illictly manufactured

Commonly Prescribed Opioids

6 Natural & Semi-Synthetic Opioids
and Methadone

" Heroin

Deaths per 100,000 population
o

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Wave 1: Rise in ESyoe Sy 8 Wave 3:Risein

Prescription Opioid = Synthetic Opioid
Overdose Deaths oA Overdose Deaths

SOURCE: National Vital Statistics System Mortality File.




Public Health Emergency!

die every day from
an opioid overdose

(including Rx
and illicit opioids).




"WE II“E A'HUGE OPI0ID CRISIS IN THIS uumv’ma
BIG CRISIS. | Hﬂ ONE'S EVER SEEN SUCH A ﬂlllSTSTI'TS BlG
AND BEIII'I'IHIL"I'IIE BIEGES'I' llll BEST III'IIIIII (:IIISIS EVER."

Since President Trump took office,
more than has been
allocated or spent directly addressing the
drug addiction and opioid crisis.
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THE PHYSICAL & MENTAL SIDE EFFECTS OF BARIATRIC SURGERY

At a Glance

« Opioids can lead to addiction and even death, but they also have multiple
effects on the endocrine system.

« Most notably, opioids can suppress the hypothalamo/pituitary/gonadal system
and in the long term, can reduce bone mineral density.

« Physicians and patients should be aware of this problem and not shy away
from discussing potential opioid-induced endocrinopathies.

patients and clinicians need to know
about the insidious effects of these drugs

OpiOid'lnduced Endocrinopathies and the potential steps to combatting

these often-severe conditions.

“It seems that awareness of the endocrine effects of opioids

amongst healthcare professionals prescribing or looking after

patients on these agents is rather limited and possibly this is
one of the reasons the problem has not been addressed in an
effective way in clinical practice.” — Niki Karavitaki, MSc, PhD,
FRCP, University of Birmingham, United Kingdom
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Types of Opioids

Opium
Natural

narcotics / {} \
Morphine| |Codeine| |Thebaine

4l b ™\

Hydromorphone| |Oxycodone| [Etorphine

Semisynthetic
narcotics

Totally ' -
synthetic Pentazocine| | Meperidine Fentanyl Methadone Propoxyphene

narcotics

Endogenous
opioids

Enkephalins| |Endorphins| |Dynorphins

PSYCHOPHARMACOLOGY. Figure 10.4 © 2005 Snaver Associates, Inc



Physiology of GNRH and Gonadotropin Secretion

RODENT

Arcuate
Nucleus

/ Kisspeptin
/ neurone

GnRH

neurone

GnRH
Y

Pitultary

|
\

LH/FSH

Gonads

Sex Steroids

/K"ﬁ’,)c'.)h')

\\ / neurone
\/

PON
Infundibular

\/~
. GnRH
/ NUrone

7/ KISy

GnRH

.

Pituitary

'

LH/FSH

Gonads

Sex Steroids

Infundibular
Nucleus



Disruption of

normal
physiology

Sex-Steroids
Estrogen, Progesterone
and Testosterone

Inflammation
E.g. Acute and chronic
illness

Stress
E.g. Environment, cortisol,
hypoglycaemia

Drugs
E.g. Opioids, drugs
stimulating prolactin
secretion

Metabolism
E.g. Energy/leptin
deficiency, hyperglycaemia

GnlH

Gonadotropin Inhibitory
Hormone (RFRP3)

Sex-Steroids
Estrogen & Testosterone

KNDy Neuron

Neurokinin B

Dynorphin ~ Kisspeptins

GnRH Neuron

Opioid receptors

Ligand

B-Endorphin
Leu-enkephalin
Met-enkephalin
Dynarphin A (1-17)
Endomorphin-1

Heroin
Fentanyl
Sufentanil
Methadone

DAMME
1J50,488H
Nalorphine
Naloxone
Naltrexone
CTOP

Buprenorphine
Pentazocin

no significant affin

/-, partial ago

s-Tyr-o-Trp-Omn-Thr-Pen-Thr-NH,. [Taken from




Effects of Opioids in Hormonal Axis
Animal and Human Models
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Vuong et al. Opioids on the Endocrine System Endocrine Reviews, February 2010, 31(1):98 —132



Effects of Opioids in Hormonal Axis
Animal and Human Models

Acute Chronic

Hormone Animals Humans Animals Humans

GH 1

@&
GHRH }'t]
Pituitary é:))_ -
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Estradiol
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AVP

oT

, Stirnulation: |, inhibition; 11, conflicting; =, no change: 7, not studied.
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Vuong et al. Opioids on the Endocrine System Endocrine Reviews, February 2010, 31(1):98 —132



Opiate Induced Hypogonadism
(OIH)

Hypothalamus
Central effects

J-Total testosterone
levels

Testosterone

Peripheral effects

5-a reductase 1 P450 aromatase

@ Estradiol




Tramadol Direct Testicular Damage

Spermatogenesis

E PokE) Direct damage
> 6.5 mglkg R B (Seminiferous
™ e e L e Epithelium)

Abuse > 3 years

Tramadol

- .A‘}.‘-‘ ._‘i' "’.

(Opioid) . e '
l'. ‘\.‘{l/‘ 4 Spermatogenesis
[ ° ’ \°r""

. } Leydig cell/
{Prolactin 4 FSHALH —¥ - 0, erone

Fartility Potential

Hypothalamic-pituitary axis

Farag et al, Andrologia 2018



OIH Symptoms

(not specific to chronic opioid use)

Reduced
Sexual
Function

Depression
Mood change

. J

Loss of Body
Hair

Reduced
Muscle Mass

—

Shrinking
Testes

Gynecomastia

. J

r

Hot Flashes

|

Infertility

\ v,

Gudin et al, Pain Medicine 2015




Prevalence of OIH

Daniell et al Cross-sectional, | 23 Mixed/ oral 70-120
Cohort
Roberts et al - Mixed/ oral or Intrathecal -

I ot e O

Rubentstem et al 1585 | Mixed/ oral

Cepeda et al 8146 | Mixed/ oral _

Rubenstein et al 1159 | Mixed/ oral _

Coluzzi et al JCI 2018




HPG Axis Suppression and Risk Factors

Fentanyl @
Tramidermal System
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Advanced Age
Obesity
DM, Hypothyroidism

Long acting or sustain
release formulations

Chronic use > short term
Higher potency opiates
® Higher serum concentration

©@ © ® @

OO,

Teva-Morphine SR

Morphine Extended Release
Teva Pharmaceuticals

Rubinstein et al Pain Medicine 2017



Sex Hormone Suppression by Intrathecal Opioids:
A Prospective Study

#=7Lindy J. Roberts, F.E.P.M.AN.Z.C.A., TPhillip M. Finch, F.EP. M. AN.Z.C.A.,
§/[Peter T. Pullan, r.r.a.c.pP., Chotoo 1. Bhagat, F.R.C.P.A., and fLeanne M. Price, rR.N.

10 Men administered intrathecal opioids x 12 weeks

Weok  Weelk
Sympiom Hasehne

Poor libido

Mot sexually active

Does mot masturbate

Erectile difficulty

Unable to achieve penetrution
Absence of carly morning erections

oLl LA h =

Refereace Week Wik
Horrno: range Baszline 1 q

SHBG (neol) 10511 87242 IR1=50 249240
FSH (L) 1-4 4605 25202 32203
LH (LVL) 24 33205 23207 18203
FRL (mUfL) <20 156 6l AG=dad 2238

%
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Walues are mean + SEM.
SHBG, sex hormone—binding plobulin; FSH, follicle-sumulsbng hormbone:
LH, lweamzing bormone; PREL, prolscin.

Roberts et al JCP 2002




The Journal of Pain, Waol 9, Mo 1 (lanuary), 2008: pp 28-36
Awvaifabile onfirre at wwasw solernrcedirmect. oo

ELSEVIER

Opioid Endocrinopathy in Women Consuming Prescribed
Sustained-Action Opioids for Control of Nonmalignant Pain

Harry W'. Daniell, MDD, FACP

Departrrrent of Family Practice, University of Califormia Dawis Adedical School, Redding, Calitormia.

Table 1. Subject Use of Sustained-Action

n |ﬂid5 QPO CONSUMERS

PERCENTAGE Meaw Daiy
Oroin Dosace Foas OF SUBIECTS Dhose [Raxce)

Creyoodone SR, oral
hMorphine sulfate SK, oral
hMethadome, oral

Fentanyl, transdermal
au 45

ALE AT MENOPAUSE

WOT OFHH D CONSUMERS

47 woman 30-78 y/o
68 control

Significant suppression of
testosterone, DHEA-S,

) Figure 1. Age at menopause in women beginning sustained-
estradiol action opioid use before 50 and in opioid nonconsumers.

Daniell et al Journal of Pain 2008



The Journal of Pain, Yol 9, Mo 1 (January), 2008: pp 28-36
Ancaifable onfine ar wwiw sciencedirect. com

ELSEVIER

Opioid Endocrinopathy in Women Consuming Prescribed
Sustained-Action Opioids for Control of Nonmalignant Pain

Harry W. Daniell, MD, FACP

Departrment of Family Practice, University of Califormnia Dawis Medical School, Redding, California.

Table 3. Sex Hormone and SHBG Values of Opioid-Consuming Women and Control Subjects
With Intact Ovarian Tissue and No Estrogen Therapy Analyzed by Age

ConTrRoi SUBIECTE P Varues Norsar Rance

Ot ConNELWERS

Ages 30-50
MNumber
Age (avg) = 50 ()
Total testosterone = S0 (nodl)
SHBG = 50 inmaold)

21
393x49
T35
3.2 + 32.7

16
427 =35
244 =103
f0.3 + 371

Free testosterone = S0 {pgimil)
Estradiol = 5D {pg/mL)
DHEAS = 5D (pgfdl)

4035
B3.2 *56.7
512 £ 521

FOx24
132.3 = 1081
1133+ 537

Ages 51-/2

Mumber

Age (avg) = 5D {y)

Total testosterone + SO (ngdl)
SHBG = S0 inmoliL)

10
596 +78
246+ 166
3.3 + 41.7

26
594 +65
387 =177
6.2 + 389

Free testosterone = 50 {pgfml)
Estradiol = 5D (pg/mL)
DHEAS = 5D {pgidL)

38+23
187 9.3
339+ 246

SE+389
297 + 352
605 = 413

Abbreviations: SHBG, sex hormone—binding globuling DHEAS, dehwdroepiandrosterone sulfate; M5, not significant.

Daniell et al Journal of Pain 2008




Oral Opioids for Chronic Non-cancer Pain: Higher Prevalence of

Hypogonadism in Men than in Women

L.-A. Fraser '*. D. Munisun1**, P. Morle -Fnrster‘?, T. L. FinulilI S. Tnkmahejiana. R. Larry
Hichulsund. Y. Eureauﬁ, T. C. Friedman", and S. H. M. Van Llum1
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Bone mineral density and its determinants in men with opioid
dependence

Frank Gotthardt! - Christine Huber! - Clara Thierfelder! - Leticia Grize®? -
Marius Kraenzlin? - Claunde Scheidegger! - Christian Meier?
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Data are given as mean + SD or number (percentage). Comparison with age- and BMI-matched healthy men: p < (L01 compared with all men®*,
men <40 years® and men =40 years®




Diagnosis of OIH

Total Testosterone am x 2
History and physical (symptoms and signs) Free Testosterone if available
SHBG with TT

Moming total T |

Consider LH/FSH/prolactin as
evaluation for other ddxs

Exclude reversible illnass, drugs, nutritional deficiency Follow up

Repeat T (use free or bioavailable T, if suspect altered SHBG")
LH and FSH

SFA (if fertility issue) Pituitary MRI

Confirmed low T (low total T#;

or free or bioavailable T¢) If OIH diagnosed tapper OplOld as
possible

Scant data on proper recognition,
diagnosis and formal treatment of
OIH in women

DHEA-S




Does Testosterone Improves OIH Symptoms?

The Benefits of Optimal Testosterone

Constant Increased Risk
Fatigue SR & of Alzheimer's
% Disease

A\
\ Increased

Muscle Mass

Healthy Heort
Increased
Fat Tissue

Erections & | d
rections Escrscsid o | ncrease

Healthy Libido Risk of

Osteoporosis

Risk of ED

Strong Bones & Low Libido

Plenty of

q N
.‘ .‘
/ Energy

e ————

Man with Optimal Testosterone Man with Deficient Testosterone
MANLINESS




Benefit of Testosterone Tx

K 0 e W M

o o “nﬂn-

Basaria et aI RCT/PC

Rabeen - o -n---

“Testosterone may have antinociceptive properties”

Adapted from Coluzzi et al JCI 2018



Pain Medicine 20712; 13: 688-698
Wiley Periocdicals, Inc.

OPIOIDS, SUBSTANCE ABUSE &
ADDICTIONS SECTION

Original Research Article

Testosterone Replacement Therapy Outcomes
Among Opioid Users: The Testim Registry in
the United States (TRiUS)

Open Label

849 men enrolled

12 months observational cohort
1% testosterone gel 5-10 g/day
10% patients reported opioid use

Blick et al Pain Medicine 2012



Testosterone Replacement Therapy Outcomes
Among Opioid Users: The Testim Registry in
the United States (TRiUS)

O Opioid nonusers [l Opioid users

1.
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n=13 mn=10 =161 =12 n=142 mn=8H
1 [ 12

Months

Blick et al Pain Medicine 2012



Testosterone Replacement Therapy Outcomes
Among Opioid Users: The Testim Registry in
the United States (TRiUS)

0O Opioid nonusers @ Opioid users

NS difference in PDESI’s use between groups
. t

o
g
)
I
(]
=
m

=27 n=235 n=21 =217 n=17
5 12

Months

BMSFI: Brief Male Sexual Function Inventory

Blick et al Pain Medicine 2012



Testosterone Replacement Therapy Outcomes
Among Opioid Users: The Testim Registry in
the United States (TRiUS)

O Opioid non-users B Opioid users

NS difference in SSRI’s use between groups

o
a
)
3
=)
T
o

n=194 n=#1 n=249 n=20
i i

Months

PHQ-9 Score: Patient Health Questionary 9 Score

Blick et al Pain Medicine 2012



The Role of Testosterone Supplemental
Therapy in Opioid-Induced
Hypogonadism: A Retrospective Pilot
Analysis

_ TST (n=11) Non TST (n=16)

Androgen 8 (7-9) 3(2-3) 7 (-8)
Deficiency in
Aging Males

International 12 (11-16)
Index of Erectile
Function

z
Rating Scale
.
Morphine 67.8 (47-79) ‘ 46.8 (35-58) ‘ 69 (43-82) ‘ 71.5 (59-85)
Equivalent dose

Testosterone therapy used: Gel, Inyectables and Implants

Raheem et al American Journal Men’s Heath 2017



Research Paper

IPAIN

Effects of testosterone replacement in men with

opioid-induced androgen deficiency: a randomized
controlled trial

Shehzad Basaria™™, Thomas G. Travison™%, Daniel Alford®, Philip E. Knapp®, Kjersten Teetaer®, Christine Bahalan_‘_'.
Richard Eder?®, Kishore Lakshman?, Eric Bachman®, George Mensing®, Marc O. Martel®, Dillon Le®, Helene Stroh®,
Shalender Bhasin®, Ajay D. Wasan®, Robert R. Edwards®

Treatment Difference: 477 (272, 683) Treatment Difference: 123 (66, 181)
P=0.01 P=0.01

TS0

o
=

84 randomized patients
Testosterone < 350 ng/dl
Opioids > 4 weeks

PSA > 4 ng/ml, severe
LUTS, CHF, malignancy,
prior hypogonadism, CVD,
oxygen dependent

TeStOSte rone therapy '!F'r:ﬂa‘tsr;nnt Difference: —1.98 (-9.21, 5.25) ;r:t:tnrgnnt Difference: —0.92 (-1.84, 0.01)

contraindications e

pg/mi

B

Total Testosterone, ng/d|

Free Testosterone

Placeba Testosterona Testosterona

=

Testosterone gel 5g daily
vs placebo

SHBG, nmol/L

1
1

Placeba Taslosterona Placeba Testosterona




Pressure Stimulus Mechanical Stimulus Cold Stimulus Brief Pain Inventory

Traaimsl Differanca: -0.59 |-1.93, IL.TE) P=0.38

"1

Flacebo lesicsismng

Trastmand Difference: 80 (9, 171) P=0.03 Treatment Difference: —5.88 [-12.25, 0.5%) F=0.08 Treatment Difference: <889 (<1880, 1.2Z) P=0.04

-

110 1

Tokal Scona

Thumié (KFa)
15l Slimubus
okl Peen ARer-sansation: 3 sasonds

lesicsismng lesipsiemone

Traatrseit Differance: 73 (=&, 158) P=0.07 Treatment Ditference: =058 (=19.93, =0,04] Pe=f.05 Treatnent Diflerence: 11,7 (=17.0, $0.3) P=g.41 Traatmsent Difterence: —0.59 [-1.54, 0.35) P=0.21

-

18 1 ELE

uy

Trapazius (KPa)

101k Stimulus

Pain Intefaranca Scona

Cold Pan Toleranca [(seconds)

-0 n- -7
Hlacebao lesiosiomng Placebda Tesslosterons Placsba Tostosierone

Figure 3. Postintervention changes in pain percepticn and foclerance with testosterone or placebo. Men in the testosterone am exhibited greater tolerance to (1)
algometer-induced pressure pain, [2) weighted pinorick stimulator-induced mechanical pain, and {3) ice water—-induced oold pain and its after-sensations.

Placebo Tesicsiemng

Basaria et al Pain Journal 2015
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Traatmont Differanca: 1.07 (-002, 2.47)
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P= 13
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Basaria et al Pain Journal 2015




Opioid Induced Hypogonadism

It is real and it happens early in treatment course

It causes significant decrease in sexual function, QOL
among all known hypogonadism metabolic complications

More research is needed in women

Once suspected based on symptoms, test for testosterone
Wean opioids

Testosterone Replacement

DHEA Replacement in women*



Id Induced Adrenal
Insufficiency
(OIlAl)




OPANA ER

WARNINGS AND PRECAUTIONS
o Life-Threatening Respiratory Depression m Patients with Chronic Pulmonary Disease or in Elderly. Cachectic.
or Debilitated Patients: Monitor closely. particularly during mitiation and titration. (5.5, 5.6)
e Anaphvlaxis. Angioedema. and Other Hypersensitivity Reactions: If symptoms occur, stop administration

an patient off

Severe Hypotension: Monitor during dose mtiation and ttration. Avoid use of OPANA ER m patients with
circulatory shock. (5.9)

Risks of Use i Patients with Increased Intracramial Pressure. Bram Tumors. Head Injury or Impaired
Consciousness: Monitor for sedation and respiratory depression. Avoid use of OPANA ER in patients with
impaired consciousness or coma. (5.10)

Difficulty in Swallowing: Use with caution in patients who have difficulty in swallowing or have underlying GI
disorders that may predispose them to obstruction. (5.11)

ADVERSE REACTIONS

Adverse reactions in >2% of patients in placebo-controlled trials: nausea, constipation. dizziness, somnolence,
vomiting, pruritus, headache. sweating increased. dry mouth. sedation. diarrhea. mnsomnia, fatigue, appetite
decreased, and abdominal pamn. (6.1)

To report SUSPECTED ADVERSE REACTIONS, contact Endo Pharmaceuticals Inc. at 1-800-462-3636 or
FDA at 1-800-FDA-1088 or www.fda.gov/medwatch.

DRUG INTERACTIONS
e Serotonergic Drugs: Concomitant use may result in serotonin syndrome. Discontinue OPANA ER if serotonin
syndrome is suspected. (7)
o Mixed Agonist Antagonist and Partial Agonist Opioid Analgesics: Avoid use with OPANA ER because they
mav reduce analeesic effect of OPANA ER or precipitate withdrawal sviuptoms. (7)




Opioid-Induced HPA Suppresion

Chronic opioid use > ACTH, cortisol, DHEA-S suppression

Symptoms:

Non specific, nausea, vomits, abdominal pain, low blood
pressure, anorexia, fatigue

High index of suspicion is needed

May occur with any opioid after chronic use (> 1 month), long
acting and higher doses

Once suspected:
Treat <> Test > Wean off Opioids - Wean Steroids

Mortality associated to Opioid-Induced HPA suppression 2>
UNKNOWN



Prevalence of OI-HPA Suppression

Author
(references)

Lamprecht
et al. [5"]

Gibb
et al. [4]

Merdin
et al. [6]

Rhodin
et al. [13]

Abs ef al.
[12]

2010

2000

Cross-

5
sectional

Retrospective

Cross-

sectional

Relraspective

Number of
participanis

n=40;

-~ -
Control n=2

n=d48;
Mo contral

Caoncarassociated
pain on chronic
opioid n=20

n=3%;

Contral n=20

Me Control

Opicid duration
=& months

»25 mg MEDL

opioid
duraticn
=6 months

ronth

Oral opioid
duralion
=1 year

Intrathecal
apicid

therapy

Average
MEDD in mg

74 |25-245]

468 (40-153)

180 (10-420)

Men: 133
(40-320);
Women: 111
(30-230)

4.8+32

Method of

Basaline corisol,
ACTH, and DHEAS;

250 pg CiT; avernight
melyrapona hast

8 a.m. cortisol; 30 min
C5T

Basaline certisal and

ACTH

Corficolrophin
releasing hormone
Pexst

24 h UFC; T

Prevalence

% failed CST or
overnight metyrapone

lest

8.3% baseline cortisal

< 100 nmal /1 (1.8 pgs
dl), three pafients failed
imitial CST

had baseline
cortisol <4.3 ug..l'rd|
(119 nm r:»|,.-"'L]

in LTOT and 705
of contrals failed to
achisve cortisol

=550 nmol/1 {20 pg/dl)

% had 24k UFC
|.Lg..l‘r| (550 nmal /1);

<18 |.Lg.|"r| 550 nmal /1)
using ITT

ACTH, corticotrophin; 24h UFC, 24 h vrine free cortisol; CST, cosyntropin stimulation test; DHEAS, dehydroepiandrosterone sulfate; ITT, insulin tolerance test;
LTOT, lengterm opioid therapy; MEDD, morphine equivalent daily dosa.

Donegan, Curr Opin Endocrinol Diabetes Obes, 2019



OIAH due to Tramadol

Synacthen Tests vs Tramadol Dose

18mcg/dl

>
o
E
=
e
=]
L
t
=]
o

Tramadol Dff Tramadol 2 wks off 1 month 2 months
100 mg Tramadol 100mg Tramadol off off
T Q Tramadol Tramadol

| «#=30 min Cortidol 8- 0 min Cortisol

Debono et al, European Journal of Pharmacology, 2010



OIAl Suggested Algorithm

Symptomns suggestive of OIA:
8 am Cortiso
ACTH#*
DHEA-5*

8 am Cortisal <10 8 am Cortisal 5-10 8 am Cortisal =10

ACTH <10 ACTH - ACTH =

DHEA-S =50 DHEA-S =

Proceed to Mo further testing in
insufficiency confirmatory testing the correct clinical
present eg, C5TorTT context

*MNormal reference ranges: Cortisol: 7-25 mcg/dl, DHEA-5: 27-300 mcg/dl,

efere
ACTH: 10-60 pmol/|

FIGURE. Suggested diagnostic flowchart for opioid-induced adrenal insuf-
ficiency (OIAl). CST = cosyntropin stimulation test; DHEA-S = dehydro-
epiandrosterone sulfate; [TT = insulin tolerance test.

Donegan, Mayo Clin Proc. July 2018



OIAl Suggested Treatment

TABLE 2. Management of Opioid-Induced Adrenal Insufficiency
Management Instruction Consideration Altermative
Medicaticn DHEA supplementation in women

mg/d)
Annual check of IM coricosteroid Dexamethasone 4 mg,

Education
expiration date methylprednisclone 40 mg

corticosteroi in times of

ss and inability to take

orally (if family or patient can
administer IM corticosteroids)

Corticosteroid card or written
adrenal insufficiency action plan
stating =ck day rules

Medic alert bracelet or nedkl:
indicating the presence of
adrenal insufficiency

Emergency/adrenal crisis Administer 100 my ocortisone Optimize education regarding ¢ Dexamethasone 4 mg,

A, IV hydration day rules to prevent adrenal methylprednisclone 40 mg

Procedurefoperation Administer 100 mg hydrocortisone Dexamethasone 4 mg,
/M before procedure methylprednisclone 40 mg
followed by 200 mg'd IV until

able to eat and drink

rdroepiandrosterone; IM = intramuscular, [V = intravenous,

'n
Yl

Donegan, Mayo Clin Proc. July 2018



Other Opioid Endocrinopathies

Opioids and Prolactin Opiods and GH

® Acute and Chronic ® Chronic use - Decrease GH
* Net effect INCREASE

® Decrease LBM, increase BMI
® Secondary Hypogonadism

®
® Negative MRI

Opiods and TSH

® Cabergoline/bromocriptine not

studied ® Chronic use > No change

® Some studies NS change



My Personal Reflexion

What if opioid overdose and death may have been induced by a
profound depression caused by hypogonadism, significant decrease
s in QOL, ect? R

What if some of those death were secondary to unrecognized Opioid
Induced Adrenal Failure?

.

<

at |
our patients develop more pain and enroll in a vicious cycle that
leads towards higher opiod doses?

What if, if the real problem is that we may don’t want to deal with
this? (cost, time consuming, diagnosis approach, tx options)







