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Assistant Professor Rosalind Franklin University

Things are in evolution and only getting faster
and faster!




Dedicated to:

Thomas G Healey, RN, CRNA, MA

St Mary’ s University
Died January 5, 2014
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Financial Disclosure

There is no financial conflicts with this presentation.

Lecturing about a topic does not constitute endorsement
of any product. Please take the time to research each
topic for more information.

Mentioning a product or company does NOT represent

endorsement.
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PICTORIAL RECORDS OF THE AGONY ENDURED IN OPERATIONS BEFORE THE ADVENT OF ANESTHESIA
vith his !'!; SNy

B A very lluHI:ll‘ opetation of the sevesteenth « iy
G A surgeon tortuning his paticnt, [
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Think Differently!

Old Drugs, New Ways
New Drugs, Old Battles!

Pharmacogenetics----Micron Technology
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Differently!

Pediatric patients don’t learn like we do?
What are the most abused Drugs in Peds?
FDA and Codeine?---- CPY2D6 ultra-rapid metabolizers

Codeine is a prodrug, meaning that it has to be converted into
its active form, morphine, for its analgesic effect to be fully
realized. Cytochrome P450 isoenzyme-2D6 (CYP2D6) is
responsible for its hepatic conversion, and of course this
extra biotransformation step increases the chances for
alterations in the extent and speed of the enzyme's —=gfigs-
conversion of codeine to morphine. .
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We can no longer sit by the wayside, we must

make ourselves better.
Keep a OPEN Mind!

Multimodal

Syn e rgy Food and Diug Admvantretice A
Preemptive _=M ED WATCH

Standard, Policy, Guideline, Suggestion??? L4 -

Zofran FDA Alerts!

FDA and Codeine?




& (15 veread) - psnoe300 - | e Cromne®aza Kansas Gty 0 | [} Sugammades Side Bteces - B 2006-4250 06 06 KP¢ X 4

fdagw

thess peduatnic patients was comparable & the preventon of vomiting i patients 4 yrars of age and
oldet

Postoperative Nassea and Vomiting: Prevention of Pestoperative Naussa and
Yomiting:

Adult Studies: Aduli sugival paticuls v reversed vudanesvu wssucdsalely beline e s s ol
general balanced anesthesia (barbiturate: fuopental, methobexsal, or thsamylal, opeard: alfentanil o
femasmyl, nitrous oxsde; nearomuscular blackade: succinylcholise carare mod of veruoams of
atracurium, and supplemental noflurane) vere evaluated m two double-bliad US studies involveg

554 panents. ZOFRAN Injectson (4 exg) IV, gives over 2 10 5 aunutes was sigmbiemtly more effectve
than placebo. The rewlts of these studies e summanzed i Table §

Table 8, Prevention of Posteperative Nawsea and Vomiting m Adult Patients
| Ondassetron

l deg LV Placebo PValue

| Study | |
| Emetc episodes
Number of patients 136
| Treatment respoase oves 24-h
| postoperative perod
| 0 Emetic episodes 103 (76%) <0 (0]
| Emenc episode 13010%)
Mose than | emetic W0(15%)
; eptsode rescoed

j Nausea sssevsments
Number of patieaty 134 136
No nausea over 245 postoperntive 56 (42%) 30 (29%)

| penod

| Study 2
| Emetic epasodes
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400 mg ofAribofIavin, 65 mg of caffeine
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Fearlessness 7~ 90% of the uc'_-.v_.l;,gcr,.'"’\._ » Confidence

VWealth Jusc like everyone Dreams
/' Medicere Life Surviving '

Comfort Zone Cerainy | | Exciemen

Comfort Zone l

Fulfillment | ! Lifestyle
| “Getring by™ Fear Depression |/
Prosperity %, Sectling for less  Whae if | fail? Security
The Sky Is The ~, Average 2 A
L Y_t = " Financial Freadom
imi -

Most of us practice our art in the comfort zone

New and different ideas tend to pull people from the
comfort zone to the scare zone

Try new things
Enhance your patient outcomes
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“You shouldn’t have that much pain?”

“Pain doesn’t raise your blood pressure”
“You should feel this way”
“This won’t be that painful”

“Do you have any pain?

do you feel?”
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Oxytocin 1s also thought to modulate
inflammation by decreasing certain cytokines.
Thus, the increased release 1n oxytocin \
following positive social interactions has the -
potential to improve wound healing. e

KEEP
CALM

AMND

RELEASE
OXYTOCIN

Clinical Practlce and Epldemlology in Mental Health 2 (1): 28. d0i:10.1186/1745-0179-2-28. PMC —. ‘..‘T: « ;CQﬂiﬂed
PMID 17034623. g Registexca
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https://en.wikipedia.org/wiki/Inflammation
https://en.wikipedia.org/wiki/Cytokines
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1621060
https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1186%2F1745-0179-2-28
https://en.wikipedia.org/wiki/PubMed_Central
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1621060
https://en.wikipedia.org/wiki/PubMed_Identifier
https://www.ncbi.nlm.nih.gov/pubmed/17034623
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Dr. B Leighton, Cooper Otto (abstract fall 2013)

41 G8P3-39 weeks at 31 min ACLS: Given A-OK at 1mg/8mg/30mg
Survived and left hospital with small neuro deficits

28 G2P1-39 weeks at ?? Min ACLS: Given A-OK at 0.8mg/4mg/30mg
Survived with no neuro issues

Thromboxane/serotonin

is i i ' HEALTHCARE
Use this in conjunction to current treatments. OUTCOMES!
At this time this is a adjunct to get the patient MANAGEMENT
to return to circulation. B

! Anesthetlst



Successful Management of Cardiac Arrest From Amniotic Fluid Embolism With Ondansetron, Metoclopramide, Atropine, and
Ketorolac: A Case Report

Abstract Number: 5 47
Abstract Type: Case Report/Case Series

Phillip L Copper MD" : Maryann P Otto MD®; Barbara L Leighton MD®
Washington University in Saint Louis" : Washington University in Saint Louis®: Washington University in Saint Louis’

Introduction Amniotic fluid embolism (AFE), a rare obstetric event with high maternal and fetal mortality, consists of cardiac and pulmonary symptoms with consumptive coagulopathy. In animal models of pulmonary
embolism, serotonin receptor blockers, cyclooxygenase inhibitors, and vagotomy improve cardiac function and decrease mortality.(1,2) Here we report a successful resuscitation of cardiac arrest from AFE using adult
cardiac life support (ACLS) plus ondansetron, metoclopramide, atropine, and ketorolac.

Case: 41 yo G8P3043 woman presented at 39 weeks for labor induction, At complete cervical dilation, the patient complained of shortness of breath. Oxygen saturation decreased to 80% and within 1 minute she
developed cardiac arrest. ACLS was initiated and the baby was quickly delivered via forceps. The patient was still pulseless after 40 minutes of ACLS. Atropine 1mg, ondansetron 8mg, metoclopramide 10mg, and
ketorolac 30mq were then administered and the patient regained a pulse and stabilized within 2 minutes. A bedside echocardiogram one hour later showed a hyperdynamic left ventricle, a flat intraventricular septum,
right ventricle pressure and volume overload, and preserved right ventricular function, Right heart failure improved quickly. The patient then developed consumptive coagulopathy. Profuse uterine bleeding requiring 13u
PRBC, 6u FFP, 2u platelets, 30u cryoprecipitate, 2 doses of recombinant Factor VIIa, and an intrauterine Bakri balloon. She required hemodialysis for 5 days due to acute tubular necrosis. The patient developed speech
and memory function difficulties which still persist, She was discharged to home on day 13,

Discussion: AFE treatment requires prompt resuscitative measures plus fetal delivery, yet matemal mortality is stil high, Pulmonary hypertension and right-sided heart failure are seen with echocardiography in AFE
cases.(3) Animal models suggest that significant embolism of any material is followed by platelet degranulation, pulmonary hypertension due to serotonin and thromboxane, and systemic hypotension due to vagal
stimulation.(1,2) It was not until ondansetron (5-HT3 antagonist), metoclopramide (5-HT3 antagonist), atropine (vagolytic), and ketorolac (cyclooxygenase inibitor) were given that the patient regained a pulse, It is
likely that anti-serotonin, anti-thromboxane, and vagolytic therapy helped restore this patient’s circulation and ultimately helped her survive AFE.

References:

1, Amstrong D3, Miller SA. The role of platelets in the reflex tachypnoeic response to miliary pulmonary embolism in anaesthetized rabbits, Exp Physiol 1990;75:791-800.

2. Leanos O, et al. Reflex circulatory collapse following intrapulmonary entrapment of activated platelets: Mediation via 5-HT3 receptor stimulation. Br J Pharmacol 1995;116:2048-52.

3, James CF, et al, Massive amniotic fluid embolism: Diagnosis aided by emergency transesophageal echocardiography. Int J Obstet Anesth 2004;13:279-83.
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Can you do a anesthetic without narcoti
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Labor Epidurals going away?

Blair et al Patient-controlled analgesia for labor using remifentanil: a feasibility study?

Remifentanil PCA with a bolus dose in the range 0.25-0.5 pg kg and a lockout time of 2 min appears a
safe and effective drug for use in labor in patient-controlled analgesia systems

A onesthetist



The position of the American College of Nurse-
Midwives that women should have access to a
variety of measures to assist them in coping with
the challenges of labor. Among these should be
nitrous oxide, which is commonly used in many
other countries.

Lowe, NK. The nature of labor pain. Am J Obstet Gynecology 2002;186(5):516-24.

Marmor TR,Krol DM. Labor pain management in the United States: Understanding patterns and the issue of choice. Am J Obstet
Gynecology 2002;186:5173-80.

Rooks JP. Nitrous oxide for pain in labor — why not in the United States? Birth 2007;34:3-.

Rosen MA. Nitrous oxide for relief of labor pain: A systematic review. Am J Obstet Gynecology 2002;186:5110-26

Declercq ER, Sakala C, Corry MP, Applebaum S. Listening to Mothers LL: Report f the

Second National U.S. Survey of Women’s Childbearing Experiences. New York:
Childbirth Connection, October 2006, p. 31.
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Nitrous Oxade During L.abor: l.ess Paim Rehef, Hich Patient
Satisfaction

swam s eree [ D

I dee=pule crvves seejuislexi =l hiwvreemz= 1r Ialuim

acuing, MFaez edenagroses oof poslizanal <Ssalicalardiecss iy wvewic
who rococived nitrous oxdcc 1= smilar o that of
A TIeT Who receErnced NneurEasl moedalmas,
Arccevizdomg b = <b el el o Srvcsifom e N
Anugesia’

Aldvcugh phiysicians i ol couthnes haec usced
i cus oxide for decades to 3'lkevisi= Iabor pain,
1mE antnn Es anly recently hesn asonisad in e
Pl e Shakesx Misrvitrnis cessom e rexp-mmibiing fis
analgcssic offoctivoncss has boon loagddy
nconclusmes, and few stud == hawvs =>plo=d
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colwcicd sircoe thow fac ity conan cficnng sclf-odmn storced nitrous ooddo 95 an analacsic optken in
U1,

2002, *88(£ Suppl Nalwe) S11C 23.

3. Likis FE, Ancraws JC, Collirs MR, et al. Nitrcus oxide tor the managemant of labor pain: a
syslemalic review. Anesth Analg. 2014, 1°8(11 15367, ¢ui. 10.12°3/ANE.ObO13e2152a4773¢

4. llodnett CD. F2in and womean ¢ satisfaction with the experience of cailcbirn: a sysizmatic
raview. Am J Dbstet Gynecol. 2U0Z; 186{L Suppl Nature) 3160-72.
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New to Ortho World

A compaetitive inhibiter of plasminogen, and in high
concentrztions a non-competitive irhibitor of plasmin

Less transfusions -- reported 50%

Trauma. Antifibrinolytic agent

Increased trauma survival in prospective analysis
Can’t have blood products, Hextend insame line
Give within 3 hours- 1gmin 100mL NS over 10 mins
Then start infusion of 1gm in 100mL NS over 8 hours
Pump rate 12.5ml/hr
Further doses can be given, thougn no: supported by literature

Joints... dosing all over the place

Spine surgery, 10 mg/kg up to 1000mg load followed

By 1 mg/kg/hr. infusion for duration of case
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controlled study.

Anesthesiology, 2015; 15(18)

Epidural
Anesthesia
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http://www.ncbi.nlm.nih.gov/pubmed/16244023

N’\%W,Ig, an |njectab%gjzp§1yon of(aantgolene sodium, will be available in 250 mg

single-use vials containing the active ingredient in a lyophilized powder.

. . . . R
less than one minute, compared with 15 to 20 minutes for conventional dantrolene. gyanode,
W e by
Ay BACEM) e

According to Eagle Pharmaceuticals, Ryanodex can be prepared and administered ing\

_—aar e e
S ———
ATt -

-

The cost for a patient receiving Ryandex treatment for a MH crisis (based off 2.5mg/ S

—

kg in a 70kg patient) is $1,610 verses $700 with generic dantrolene. This cost does
not include additional doses of dantrolene that will be required

This research and orphan drug status is
leading to additional research... for example

for heat stroke:
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E@@Mp@i QZIA(anLiSﬂg’ﬁga pro-drug of propofol

Same mechanism of action; except has a slow, smooth and predictable rise in concentration

By; Definition: this is a sedative-hypnotic agueous agent indicated for monitored
anesthesia care (MAC) sedation in adult patients undergoing diagnostic or
therapeutic procedures.

NOT FOR GENERAL

This will and has already raised some concern—FDA states that only those trained
in delivering anesthesia should use

this drug. What about the ago old question??

2 PROORGE et

LUDEDRA T et o v
J Sosoropotol dsodium) s e

What about using this in Gl clinic necon () :m:w:

N

1050 mg/30 mL
(35 mg/mi}

For rmawmnccs Jze Cmly Eati b
RAONY  Segiecse wal Dacad coceed potion oo Lake, MU FET
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Clinical Therapeuticsy/ Valume 38, Number 1, 2016

Magnesium Sulfate Plus Lidocaine Reduces Propofol Injection
Pain: A Double-blind, Randomized Study

Jichao Sun, MD; Riyong, Zhou, MD; Wendong, Lin, MD; Jichao Zhou, MD; and

Weijan Wang, MD

Deguardeaed of Arsdbesanivgy, Tst Aljlcted Hogolal, ' Wenshoa Medoa! Unveesoty, Wencww, China

ABSTRACT

Puipose: Propulc! uygecion can cause disticssang
pitiery aod no uwetbod o ailuba o counpletedy. Natlna
lidoczime: nor magnesivm suliaw 1 MgSOy) was sufb
¢lemt 1o prevent pamn from the ingecaon of propofol.
This prospecuve, double blind, placebo conmolled
study was designed o investigare the efficacy of the
MgSO0y plus Bdocaine on suppressing prepofol injec-
tHon pain.

Methods: Three hundred women reccived 30D mg
MgS504 (Group ML, 40 g lidecaine 1Group L), or
FOU sag MpSO, plus 40 e Idociewe (Group ML
This was  ollowed by administation of 50 oy
propufol, Pain woones, bdbavier relavd  responses,
aml diamcrer of dwe vem were recorded following
the injoction of propofal.

Findings: Patientz in Group M -+ 1. had loaver pain
scorcs. PMadcnts' Bchavior-relatcd responsces inm Group
M + L were also beter comparzd with the other
poups. There were no differences in pain sconcs

poonty  for amprovement.' Momeing  propofol
weCton g as an copostant chowal goal because ot
ay adlewnce @ pavends porccpton ol caclity suxd
acceplability of anesthesia. Several measres  have
been wsed ww reduoce che occurrence of propofol
imjccnon pain, induding the addmion of lidocainc
with rourniquer; cooling or warming, the propafal;
dilutng the propefol selution; mjcction of propofol
o a large veiny or prior injrctions of meperidine,
metoclopramide. maancsium, thiopental, ketaming,
mcthylene blue, or 4 pblocker,’ 7~ We hase not Sound
a uwihod st suppreses ugection pac completel y,
Touriguel vauses dilation of seins and, ingerest-
mgly, vem size s an anportant lactor i propofol
imection paim.” A meta analyas’ suggested thar use of
a rubber momiquer and lideczine applicadon befors
propo’od  injection  was maosr offective 1 prevent
injection pain. Dac <t 217 demonstrated that higher
doscs of lidocaine can achicve more analgrsia, but the
incidence of pamn can be sall as high as 36,8% when a

sewogisteved

Ficd
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The Use of Magnesium Suffae to Prevent Pain on Injection
of Propofol

Dilek Memis', Alparsan Tura,Beyhan Karamanlolur, Necdet S, and ZaferPemukgue

Departmentsof *Anesthesiology and tBistatsics, Trekya Universty Meelal Faculy, cme, Turkey

Qualotreiall

AR Nl 20 L dop0 30 210
Magnesium sulfate with lidocaine for prevanting propofol
jection paic: & adomized, dooble-blind placebo-
contolled trial

P Aodrn el TV
—————— ——————

Behuntf "'a-,\'n'u'-- Pl g Lo Muder Wl (vt ;‘I" g Era A ety

Gl Covlhd o b e
' |
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Ptk fs g2 04 3 o N el
AN EIV Cigen Pon Cowbad
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Vein pretrcatment with magnesium sulfate to pre-
vent pain on injection of propotol is not justitied

{Un prétraitement veinewx an sulfate de magnésium n'est pas justifie pour

prévenir la dovlenr causée par ingection de propofol |

Anil Agarwal MD.* Sanjay Dhiraj M * Menhdi Raza v, Ravinder Pandey vn,* Chandra Kane Pandey mn,*
Prabhat K. Singh Mp,™ Uttam Singh rhD, T Devendra Gupta MD™




Competitive Product Profile for Remimazolam

Genvan i i Tw<ia

%mum

Rq:c"rn o pek ofiect

OllWe 1']%

. Rapd oftsat v
Remlmazolam Pty b :
Farly :‘r-.'!«:}'.- v

Low respeeakny Sepression £ 3 x

Cardonianiy x x

E 2ty racowery 10 A8 cognition x x

Revorsal agent svaliabie x x

Low re-s0ndaion ek S 16avrsal - -

N (o) pedn on ogecton x =

Low resk of coctabon v b

H NO 1k of Heabe confarminason x

« Analogue of Midazolam el i -

=

Sirpie egepooent 1o dandke
M eaba i o ™

» that utilizes the ester design.
» Broken down by nonspecific ester hydrolysis

Designed for out patient procedures as well as EGD/C-Scope area

Linear Clearance superior to Versed

Better sedation with less side effects of Versed
 respiratory and cardiac events

6mg loading Dose followed by 3 mg maintenance doses

« Crazy but initial studies have not change in ventilation or oxygenati
remidmazolam with NO supplemental oxygen applied.......... L

g
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Paion Presents Positive Remimazolam Phase Il|
Colonoscopy Results at the 2016 American College
of Gastroenterology Annual Scientific Meeting

Craizesg gl - October 19, 206 G @ a @ @ @
AdC Uomemesr:

PAION AG, a spacialty pharma comaany (151N DTOOJAORGSSED: Frankfurt Stack M xchanna Prima
Standarc: PAB) todav announccs that data on the clinical re<sults of remimazolam’s J.S. Phasc 1
colonuscopy lnial were pressnied

in tha Calon/Stomaca oral €sa<ior af tha 20716 Amarican Callane of Gastroantaralogy (ACG)Y Arnual
Scicntific Mceting in Las VWocgas. Romimazolam is an mnovative, ultra-shert-acting

bensodipzsepnwe aneslihelid'sedabive lor wingh pesiave lophine dule lrorn Uns el wete pubbishzd m June
2076

Douglas Rex. M.D., Indiana University, Indianapolis. IN. U.5.. pancgal
invastigatar of this Phase |l trial presantad tha rasults

Ths Fhasa Il frial enrallad a tatal of 461 patierts at 13 1) 5 sitas

A Rogers WK, McDowell TS (December 2010). "Remimazolam, a short-acting GABA(A) receptor agonist for
mntravenous sedation and/or anesthasia n day case surgical and non surgical procecures”. I gs | the
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Eramidate

Methoxycarbonyl-etomidate (MOC-etomidate), a new compound
derived from the anesthetic etomidate, is as fast-acting and provides J J\

: i . 0~,H
the same hemodynamic stability as its parent drug, but does not cause w c
dangerous adrenal gland suppression as etomidate can “' “
VOC-ctomidate
o
In the human liver cells, the researchers found that the MOC- L ] /N—\( s
etomidate had an in-vitro half-life of 4.4 minutes versus more than 40 s
minutes for etomidate, and produced carboxylic acid as its only Carboelomidate
detectable metabolite
MOC-etomidate is an etomidate analogue that retains
etomidate's important favorable pharmacological properties.
However, it is rapidly metabolized, ultra-short acting, and does
not produce prolonged adrenocortical suppression following
Curr Pharm. Des.
bolus administration 2012;18(38):6253-6.
Novel etomidate
déri,va‘_ti_ves.
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http://www.ncbi.nlm.nih.gov/pubmed/22762475
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sneyd%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=22762475
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Carboetomidate

« Analogue of etomidate

« When compared to MOC it has slow onset and difficult to formulate.

e ??77? Benefit ???

€ cxgifica
MRegisterca

Nuvce
A onesthetist




Phaxan

Water-based clear, colorless solution that is easy to manufacture.

Like propofol, the current standard for intravenous anesthesia, Phaxan™ is a fast onset and
offset intravenous anesthetic but, unlike propofol, there is no accumulation with repeat
dosing.

Phaxan™ is twice as potent as propofol but it causes less blood pressure fall than propofol
with a six times higher safety margin.

A clinical trial involving dose finding and comparison with propofol was commenced in
December 2013.

Interesting thought... old stuff coming back??
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Phaxan™: Intravenous Anaesthetic and
Sagative
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e Steroids are useful as adjuvant therapy for pain

e Steroids can directly reduce pain in concert with opioid use and allow for a
reduction in dose

« Steroids reduce pain by inhibiting prostaglandin synthesis

« Steroids have been shown to reduce spontaneous discharge in an injured nerve,
which reduces neuropathic pain.

- What if we could add it to our Blocks? Increase our Duration! -
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De Oliveira GS Jr Almelda MD, Benzon HT, McCarthy RJ

* Perioperative single dose systemic dexamethasone for postoperative pain: a meta-analysis
of randomized controlled trials

» Doses of 0.1 mg/kg or less are great for PONV but don’t help with pain relief.

» Doses of about 0.15 mg/kg cover PONV and reduce postoperative pain and opioid
demand. 100kg patient should be getting 15 mg

* Doses above 0.2 mg/kg don’t get you any more pain relief. An exception may be greater
pain relief with movement (e.g. early ambulationin total joint patients?).

» Giving dexamethasone preoperatively improves pain relief considerably more than giving
it after induction. (Optimally 1-2 hours before incision.)

* In general, we need not worry about side effects with 0.15 mg/kg any more than we do
with current PONV doses. o ——
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Beitish Journal of Anoesthesir 107 (3): 446-53 (2011) l% 'x
Advance Access publication 14 June 2011 + doi:10.1093/bjofaer159 J [

Effect of dexamethasone on the duration of interscalene
nerve blocks with ropivacaine or bupivacaine

K. C. Cummings I11%2*, D, E, Napierkowski“, 1. Parra-Sanchez?, A, Kurz?, J. E. Dalton23, J. J. Brems?®
and D, I. Sessler?

T Department of Regional Practice Anesthesiology, Cleveland Clinic, Lokewood Hospitol Department of Anesthesiology, 14519 Detroit
Awvenue, Lokewood, OH 44107, USA

* Department of Outcomes Research and * Department of Quantitative Health Sciences, Cleveland Clinic, 9500 Euclid Avenue—P77,
(leveland, OH 44195, USA

* Department of Regional Proctice Anesthesiology and * Department of Orthopaedic Surgery, Clevetand Clinic, Euclid Hospital, 18901 Lake
Shore Blvd, Euclid, OH 44119, USA

* Corresponding author: 9500 Fudid Ave, Mailcode £30, Cleveland, OH 44195, USA, E-mail: cummink2@ccl.org
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Background. Pain ofter shoulder surgery is often treated with interscalene nerve blocks. f’

’ -
Editor’s key pOIMS Single-injection blocks are effective, but time-limited. Adjuncts such os dexamethasone 2
o This triol demonstrates a may help. We thus tested the hypothesis that adding dexamethasone significantly é
difference In block prolongs the duration of ropivacaine and bupivacaine analgesio and that the magnitude £
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Dexamethasone with bupivacaine increases duration of
analgesia in ultrasound-guided interscalene brachial

plexus blockade

Paser A, Viera, kivan Fuli, George C. Teao, Peemachandan Mankantan, Orunels Ke b and

Wi ooy Cunnelly

Buckigrouns sed ctyectsu Uranshuosm hug Beea dhaan
Inmizeg bwibzone i poepedasnapeziatio ranie
an v o pa pheeal reeon 2l |leweae, | e, e Been
meialed waan geer nooopncion wmeth busseceonn ovd
whording b pwace Wochads of dn braded phosa o 100
wigochsn: oad The pape: clde i nosk pdin wei o
theoary rw wadher Hhe mbdnee o St b2

FTTRPYRY CITY EYRERY FY TR PERSTT RETTY SETP (X X s
Coraty ool 0 o g clpakeess srding i oaepetion
choukaee amwoecogy.

Nothods T covapmuivy, rrdoizod Jodde bl

eved gthon waws podamesst oo AR IEMaa . indaging
rraabane srresagy Paewnele meehed rineestinen Beechy
pheas bzeh wang W0 vl ot buzaezers Sngn ' wit

1 220G0T redreqr e ot chnidion TR Padsav aven
rercharly areizeadd tn cany seher decaraltarson deepy or
e Nl oy en whonar i I nodew, M ceadmogy,
PR e pen snws wn segsa v waran plui
thery ardd cnarvead e dne ol wtech $oe cermaraad 1hel 4w
snrenay shoca bun e srsrsca sy el ad chous shech
susehid Ty wis Do cn paiy oosenrg o wyradion ol
ehnasit inhe 2 Ylvedve movead Inshidsd dareyaphi s,

Introduction
Repnad miansthesue s wainetl sudy popalarits i o
. T . iyt

[ - i @ ©

Sraad pa irlureaty Tescansraethy sechasered s andygian
cotsannpdin, duioe of adoas il o sdiladin
Resuls Dvawrvelresses probnged mecan saroary (1447 v
S5, Fo U] wd ke 11806 e B2,
POt bockade conprad ik Faeosne, M 2el
conamotharon s group had owd nedhn wrby andigue Lo
pocren sz il oo G0 v s S s ey
croops ot ey oodo e pan ccons {0 W B0,
sravrattarnar w soelrl mepee L The acies
spaaraTent 11 S Tdire aqunakngy wae kot n v
dravrathaenan graanton ntn oot groapfeetha Feet 240
v par b theueter, Modon cederl ededaston prosae anm
ot agpvbzerth dhtonerd bbavan e wa gregput A5 1 102
50, donarallnzan: v vand caadadl,

Concluzme [he wddie of cooareltamns o s bup v
cpmnedonn Gomdre mrnace e sk prohega sorcary
Ao o wdoces o) e

Far ) Aooveehenisd 2057 285-208

SR MRS, BT e, WA BT PG O,
wleped vghad

v Do 200 Bl s N o S0
Sugrdt Ko wier N C2

aditimn ol epupluing pobigs dusin of sl
cirarin s lraesin of keal ansearnsin’

TR EIE ELEEYYEEE Y T PIE

i en

& e E

WIIWANK

Narse
A onesthetist




It is OK......

The Effect of Single Low-Dose Dexamethasone on Blood
Glucose Concentrations in the Perioperative Period: A
Randomlized, Placebo-Controlled Investigation In
Gynecologic Surgical Patients

PMurphy Glenn S. MD', Szukol, Joseph WMD", Aviam, Michaz J. FhDT, Grezibeig Slever B. MD',
Shear, Tarin kD™ Vander, deflery S WD Gray, Jayla BA" | andry, FiFancth RAT

Angslhecia & Aaigesid

Junc 2014 Valume 118 kBsuc o p 1204 1212

dar 10 129 SARI 001311287341

Arrbulatory Anassthesiology: Research Seport
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A new class of antiemetic's is born -- NK-1 receptor antagonists

Does not interfere with other antiemetic's

No dosage adjustments for hepatic or renal compromise

Does not effect QT segments

Use in caution with CYP3A4 (warfarin) drugs; this is typically related to a three day
course in chemo-related treatments

Decreases efficacy of hormonal contraceptives
« Anesthesia is a single dose; 40-80mgs

EMPNC 5
foprepton) 80

« Expensive single 80mg dose is $125

.
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Emend (Aprepitant)

e This is a additional adjunct treatment to those refractory to PONV

« Most side effects are related to prolonged and high doses with little evidence that
any effects are related to a single anesthesia dose

« Top adverse experiences in patients with general anesthesia were;
« Anemia, bradycardia, flatulence, hypotension, pruritus, pyrexia

» Expensive ; Expensive; Expensive; Expensive

« Two additional NK-1 Drugs: Casopitant, Rolapitant
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Rolapitant

VARUBI is a substance P/neurokinin 1 (NK1) —_—

.. ) ) ) ) ] W TESARO indicensec it Dec. 2010,
receptor antagonist indicated in combination with g0 e FIEPAE £ orcoar
other antiemetic agents in adults for the prevention dwestd trom ST A

. “the bust-up": Schenng-Plough. ..
of delayed nausea and vomiting. : :

- bm!e!asl VAKU BI

The recommended dosage is 180 mg Rolapitant
administered approximately 1 to 2 hours prior to
the start of chemotherapy

Administer in combination with dexamethasone

and a 5-HT3 receptor antagonist, ==
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Akynzeo
Akynzeo, a combination product of netupitant and
palonosetron

Each capsule contains 300 mg of netupitant, and
palonosetron hydrochloride equivalent.

1 Capode NDC 628B56-79 6—0
qqqqqq

Akynzeo

(netupitant and palonosetron)
capsules 300mg/0 5mg

E a>ch :acsulc comeains 200 mg Nnetupgitant and
.56 mg palonoscetron Prypdrochioride equivalent 1o
O_'_-U mg palonosctron: freo !:a'.c l

(N 3 ity Manefactured Dy Catorent Fhaow S- 2 r\’-u-. Sosmerser,. N - d
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Hypoxia triggers cortical afferents which triggers the vomiting
center which leads to the act of vomiting
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Supplemental O, ' PONV after
laparoscopies & laparotomies
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www.mmjdoctor.com ‘
Salivex
Ajulemic acid
Nabilone
Marinol
Cannadur
Cannabis

As of 2013; 23 controlled studies looking at Cannabinoids for pain
management
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MARINOL should not be used if you are

«allergic to dronabinol or any of its ingredients,
o including marijuana and sesame oil

«Most patients respond to 5 mg three or four times daily.

«Marinol has been shown to provide increased pain relief when taken in

combination with opioid pain relievers, according to ClinicalTrials.gov.

The active ingredient in Marinol, THC, is believed to bind with pain

rbecgptors to reduce the transmission of pain through the spinal cord and
rain
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Rale of Cannabinoids in Pain
Management
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Olanzapine as an antiemetic:
is an atypical antipsychotic that belongs to the thienobenzodiazenine class.

Olanzapine cost: T }';

Rapidly disintegrating tab 5mg: ~ $1.00
Rapidly disintegrating tab 10mg: ~ $1.15
Tab 5mg: $0.10

Tab 10mg: $0.20

IM injection: $25.25

We only have a very small amount of information about the use of olanzapine IV, and none of it in
the periop period................

LA L R L L

LA vaancn

(lanaapine

Most Studies looked at it as compared to Zofran..................

aly Lsmagranrg Isbee

2 VAT ALY T
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http://www.rxlist.com/script/main/art.asp?articlekey=11993

A new 5HT-3 receptor antagonist

Aloxi binds with both the serotonin site but also a allosteric binding site; this action increases the
overall affinity for aloxi by triggering a conformational change. This change also causes a receptor
internalization and induces a prolonged inhibition of serotonin binding to the cell surface receptors.

What is cool about it?? 40 hour plasma half-life

Small single dose --- 0.075 mg single dose

Easy to remember dose timing -- before induction of anesthesia in preop over 10 seconds

NO information for Peds or OB

C cxtifica
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thess peduatnic patients was comparable & the preventon of vomiting i patients 4 yrars of age and
oldet

Postoperative Nassea and Vomiting: Prevention of Pestoperative Naussa and
Yomiting:

Adult Studies: Aduli sugival paticuls v reversed vudanesvu wssucdsalely beline e s s ol
general balanced anesthesia (barbiturate: fuopental, methobexsal, or thsamylal, opeard: alfentanil o
femasmyl, nitrous oxsde; nearomuscular blackade: succinylcholise carare mod of veruoams of
atracurium, and supplemental noflurane) vere evaluated m two double-bliad US studies involveg

554 panents. ZOFRAN Injectson (4 exg) IV, gives over 2 10 5 aunutes was sigmbiemtly more effectve
than placebo. The rewlts of these studies e summanzed i Table §

Table 8, Prevention of Posteperative Nawsea and Vomiting m Adult Patients
| Ondassetron

l deg LV Placebo PValue

| Study | |
| Emetc episodes
Number of patients 136
| Treatment respoase oves 24-h
| postoperative perod
| 0 Emetic episodes 103 (76%) <0 (0]
| Emenc episode 13010%)
Mose than | emetic W0(15%)
; eptsode rescoed

j Nausea sssevsments
Number of patieaty 134 136
No nausea over 245 postoperntive 56 (42%) 30 (29%)

| penod

| Study 2
| Emetic epasodes

BAGEON NG MAorBaEneltaD,




Anesthesia and Analgesia 2016; 122:656

Meta-Analysis of studies from 1974-2014

Drastically reduced PONV, especially with preop and
small dose 30 minutes before extubation.




£ suganmadex - Sing imaget | 88 LOMITIIY pof

| B 2008-43465)-0)-5chomng-t | B Prets Aroouscamenst > FD = Iae-62-343 pdf X

N ¢ oo Avwsthesd 0012 Aot o) M3 3
Clinical Research Article e i p ek P

Ihe antiemetic effect ot midazolam or/and ondansetron
added to intravenous patient contrelled analgesia in
patients of pelviscopic surgery

Dae Seong Kim, GII Hol Koo, Hyun Kang, Chong Wha Baek Yong Hun Jurg, Young Cheol Woo,

Ny N Kien, and S Gyon Park

Departonert of Anestosdogy sodd Paln Mechicior, Collope of Mochichar, Chierg Ang Usbvendty, Seosd, Kor

Bachprounds We mede o comparative study on the aatiemesic effsct of midazolam and sadansetzon added o
ntravenoms pagent controtied analgeda (PCA) using lestanyl with gynecologie patients indenguiang peiviscopic
wargery

Methods: The PCA sddng 20 p/kg of lentaay! was stasted In all groups postoperstivek, A dose of 16 my of
endansetron was sdded 1o S PCA of growp 0 (m « 30). A dose of 5 mg of ssidazolam was added 10 the PCA of greup
M (12 300 While 15 mg of ondansetran and 5 mg of midxrolam wety added $o the PCA of gosp MO (8« 20) Total
volume of the PCA was (0 s, and the PCA wtern was programmed i deliver 0.5 mi/h of continuous doses and 3
04 mi bolus on dermund, with & 15 misstes bekout interval, The Incidence of postoperathe nauses and vemiling
(PONV), socation scorn, vivual analog scale (VAS) for pattn, and rescue drug dose for PONY were savestigated al the
postanesthesta care wdt (PACL), 6§ hours, and 24 hours aller tocovry

Rosuliss The Incidecce of FONV In group SO was signilicantly lower (has bs group O o PACLL 24 hours alles

recovery (I' € 0.06), The sodation scote sadd VAS paln scito sbawed nodiflermon among all goups

Q6@ O 00t il adonegrbteds
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The last 30 minutes Versed

Lee Y, Wang JJ, Yang YL, Chen A, Lai HY. Midazolam vs

ondansetron for preventing postoperative nausea
and vomiting: a randomized controlled trial.

Anaesthesia. 2007;62(1):18-22.
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for PONV

» Acupuncture—really exciting information!

e Acupressure

« over “P6” point of wrist (3cm prox. to distal wrist crease, between the tendons of

palmaris longus and flexor carpi radialis)

» over K-K9 acupuncture point (middle phalanx of 4th finger) applied bilaterally

» Alcohol Pad—Quese Ease!

Hunt, Ronald MD* Dienemann, Jacquellne PhD, RN*; Norton, H. James PhD#; Hartley, We
Amanda BSN, RNI; Stern, Thomas MD1; Divine, George PhD*

Regnno:ed
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Blood Pressure

The BEST treatment of choice for beta-blocker overdose is?

A.Glucagon
B.Methylene Blue
C.Esmolol

D.Vasopressin

Nuvce
A onesthetist



* Glucagon enhances the formation of cAMP.

e Glucagon is used to increase myocardial contractility
and heart rate in the setting of beta-blocker toxicity. \

Si;aale
Nater for
“(Dl\',ln(U"

1w » -
ClucaGen
LYo o G

« Glucagon stimulates catecholamine release and has
been used as a diagnostic tool in
pheochromocytoma.

» Dose:
>1-5 mg IV slowly
>Infusion: 25-75 mcg/min

Dosing source: A Practical Approach to Cardiac Anesthesia by Frederick A. Hensley, Glenn P. Gravlee, Donald E. Martigsts C cxsifica

MRegisterca
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http://store.mcguff.com/products/3388.aspx

Hypotensive Thought Pattern o

KEEP CALM

« What is your order for treating Hypotension???? & CHECK

e O fluids

e 1and 2; Neo and ephedrine

e 3 methylene blue

4 epi chip shots (5-10mcg)—Guy Weinb
e 5 vasopressin

« What is 6 for you?

e ?? Glucagon

YOUR

BLOOD
PRESSURE

" Converting Enzyme Inhibitor-Associated Refrac-

AANA Joumal Course n

% Update for Nurse Anesthetiats

Pathophysiclogy and Managemaent of Angiotensin-

tory Hypotension During the Perioperative Pariod

Advrea Taome GATMA AN
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Methylene Blue

Methylene blue, a commonly used tissue marker =
is normally hemodynamically inert.

However, for a variety of clinical scenarios
associated with an inflammatory response,
methylene blue results in increases of systemic
blood pressure, systemic vascular resistance
(SVR), and myocardial contractility.

The application of methylene blue’s effects is also
being studied in the management of numerous
clinical scenarios, including:

> vasoplegia

> anaphy|actic shock > hypotension from ACE-Is/ARBs
> hemodialysis hypotension

- .
septic shock > cardiogenic shock

qu NEVSLETTER

[ Ry ume Mot and Do Fod ) Borviman Tranly

(8]

/2U0S11I000JpAY/AI0383)e3 /0T SSaldpiom WaA|iep//-d1y
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http://dailyem.wordpress.com/category/hydrocortisone/

Intraoperative hypotension

> Dilute with 19 mL NS in a 20 cc syringe to create a

concentration of 1 unit/mL.

> Administer 0.5 — 1 unit to treat hvpotension i

Septic Shock

> Exogenous vasopressin has been used in patients wi

in several studies. AVP infusion (0.01-0.04 U/min) i

peripheral vascular resistance and arterial blood pre
minutes of application. No increase in pulmonary v
resistance or pulmonary artery pressure was reporte

SSUFE3 ptthin
298 |
d i patiefits

treated with low-dose vasopressin (0.04 U/min), no:

r were cardia

CJ

complications or changes in electrolyte, blood and urine

osmolality, or metabolic variables.

Tunuezr-onpoJdd7Zieonaaeudie/siyonpoJdd-Jno/wod ewJdeudddeemww//7-dnd
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http://www.apppharma.com/our-products/alphabetical/product-128.html

Shortage

Reason for the Shortage American Regent
discontinued vasopressin injection in early
2015.1,2 Par Sterile Products (formerly JHP)
discontinued Pitressin injection in November
2014

Par Sterile Products introduced Vasostrict
injection in November 2014. This is the only
FDA-approved vasopressin injection.

Fresenius Kabi will discontinue distributing
vasopressin on March 15, 2015. A letter is
available regarding this discontinuation.

See more at: http://www.ashp.org/menu/
DrugShortages/CurrentShortages/
bulletin.aspx?id=795#sthash.XkiyeTLH.dpuf

Available Products Vasostrict Injection, Par
Sterile Products 20 units/mL, 1 mL multi-dose
vial, 25 count (NDC 42023-0164-25)

See more at: http://www.ashp.org/menu/
DrugShortages/CurrentShortages/
bulletin.aspx?id=795#sthash.XkiyeTLH.dpuf

Noww A ¢adatin 19 Oty g
Pav Sxrde Prodvins, LLC
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New Pain Drugs

e Ofirmev &

. Caldolor- KEEP
 Sufentanil Patch CALM
* Nucynta C ALL A
*R
ANESTHETIST

» Antidote: Entereg
 (almivopam)

C cxvifica
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(‘I‘\P C+a+tArrmrAant  \AlAv~+ C\/CD?
A 'civil war' over pain medication separates the medical

community
“There’s a cvil war 1o Le pain commnuuily,” said Dr, Duwel B, Carr, president ol

1 Academy of Pain Medicine. “One gronp believes the primary gnal of
ch ulations. gov pain treatment is curtailing apinid preseribhing. The ather group 1oaks ar rhe
lh«

WP NN A e

COCs dran Guicaline Tor Prascriv/ng OpN
for Chronic Pein, 2016 ‘s now available o
Regulations gov for public comment,

disabiliry, the human suffering, the expense of chronic pain.®

[Docker FLUC2015-011L2)

woptomber 26, X116

The Issues With the CDC Guidelines on Opioids for Chronic
Pain, According lo AAPM's Dircelor

Dr Twillman extensively emphasized the fact that these CDC guidelines are expert-based and not

evidence-based. In addition, most of these experts are strongly biased, as indicated by their
affiliations to, for example, anti-opioid advocacy groups.

— - rfificd

Reglsto:.d
Narse

A onesthetist



Acute Pain Management

STEP 3

; STEP 2
Severe Pain oy

Higher doses of opioids

STEP 2
STEP 1
and

MOderate Pain Low doses of opioids

STEP 1
Acetaminophen, NSAIDs, or COXIBs

Mild Pain and

Local/regional anesthesia

Modified from Crews et al., 20021

1. Crews JC. JAMA. 2002;288:629-632. 2. World Health Organization. Pain relief ladder. http://www.who.int. Accessed November 21, 2011. 3. Ventafridda V, et al. Cancer. 1987;59:850-856. 4. ASA Task Force. Anesthesiology.

2004;100:1573-1581.
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Caldolor

(ibuprofen) Injection

800 ma/8 mL
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OFIRMEV $10.00/1000mg

IV acetaminophen injection: Cadence Pharm
* (Cadence was bought out) (price spike)

Minimum dosing interval is every 4 hours

Administer over 15 min.....well....???77?
s www.ofirmev.com

Do not exceed max daily doses.. Adult is 4 grams per day

Pediatric is dosed at 15mg/kg with max of 75 mg/kg/day

CHEAPPPPPPPP------ Not any more... 77?
* Regional Anesthesia Pain Management 2015 discusses that the purchase by Mallickrodt
increased the price by 285%, costing the healthcare system nearly $2.78 Million in
inflation costs.
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http://www.ofirmev.com/

Figure | — Acetaminophen metabolism

Glucuronide

Moiety
{nontoxic)

Conjugation Conjugation
+—— Acetaminophen —»
P-450
2t}
NAPQI (toxic)
.
Glutathione

/

-

Cysteine and mercapturic acid
conjugates (nontoxic)

Sulfate

Moiety
{nontoxic)

NAC

T ——————

* A nesthetist



% Mean Piassma Vaues

B IV acetarmenogaens 1,000 mg (ned)
Orad 2C0etavrminoitsem: 1 000 rmeg rv-0)
& Reoctal acetarminaotwn 1000 mg * et

Acstaminophon Concontrabion, mog/ml

Ccﬂlﬂed
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NEW

OFIRMEV T

 Liver 1ssues is big

* Contraindicated in patients with liver failure/hepatic injury or with known
hypersensitivity to acetaminophen...

 What about ETOH?

* Common side effects are: N/V; HA: insomnia; constipation, pruritus and
agitation and atelectasis

* Using this drug may mask post surgical fever when used for post-operative pain.

€ cxgifica
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CUMIZL COXTROES
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COX-3: the AcetamInophen Target Finally Revealed

[ has baen knawn tor years that non-ctaroldal sat-inflammatery druaz (NSAICS) such 32 azarh, Iupreczr, snd dzctamnophan, previce

vl ol (o Mo, prtinn, ve inflaevsialom Kheengh i stz e gDz pgmnase (C0R] sizymme ® D COX reymms, I T ared 2, wwn
firzs bantHied In the 2arly L990°% 22 the catalyztz ber an \vpomant 22ep n prazfadandin Slosynthess.” ARhough both cnaymas have imilar
vt s, iomin Enn i Al aenl sgod tiAl soequrassdinnn s el lonnees Arw vor y liffonmet 2 100601 G eamued 1ol amby wxpemsssncl i trany sinmidl i onll Ly anl
5 comzlecred 3 "howsckeeping” anzyme wih rales In zuch precazsss 25 vasod ar hemestzods and geatroprotection.’ In cortrazt, COX-2
uapesaiu s primanly oo by Taclors sush o endcesing, eylokines, v qrowlh faudurs,® COX 2 is wrordssed o zites of nllemmstan and
praduses preckaglanding that masiabe Itlammatery and prie sontation reaaarcest TOX Invalvement In Intlimeatian, pan, and 2 vedety of
draoaaus bas i pred resvandions Lo invesboate e gubivis of HEALDS un Lot wrgyimes, &ticogh many suvoroes fave seen made ower Ui
Gt 10 vears n onderstanding tha nale calak and 2t Infiammateey maskanizme ot agplein, thuasaten, 207 tha nas CO) 2 rhlhitars, the
mechenizm of acetam mophan sction haz remained aluzive,™

Anally, Idanttication of 3 new [saryme, COX-3, suooects that It s the targat tos arstaminenhen.® COX-3 was dissnverss by Horem anaysle
ol wrrne curebral oot g wsineg ¢ COX1 cloA pube The COX-1 probe unespecledly illuminates o bond ol 2.6 kb, Tabeling 3 tranuw o,
Lol o scmlivernsntl B bow O 0, i Al vl sgiliom wvaranl el CO < eradinhinleaen 1 is omlainm [Figursc 1) Tulwrmsing by, inlean 1 i anly
prezent In canke, human, and mudne verslans of COX-3, but It |z consarvad In lergth and sequance In thaze specdes 25 well, Whik CO¥-2
vl aitis AL ol i tepaneace valalybie ol sl Gl af 10001 Anz 2,00 i liewbg Hhal e i oms e Bl Foe Vo clweiam syl ic

propertics of COX-2 aerhapz via subtlz alteratians In structure, Jlvcozdaton state, and/ar cxpezzsion ™
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Ibuprofen- Caldlor $10

e Think about Ketorolac.. Actions and side effects

* Big differences... Less action on Cox 1 and more Cox 2 action..

* What does this mean? Less bleeding.. More pain control can give anytime during

the surgery... better now that we can give per--op

* 400mg/4ml or 800mg/8ml

* Dilute and administer over 30 minutes
* 400mg-800mg Over 30 min repeat every 6 hours PRN*

* Fluids ““ well hydrated prior to use”

MOC CEM2-2L7-00

Caldolor”
(Ibuprofen) Injection 5
800 mg/8 miL s,
(“Z0 ng'mlL) _'é;

l. |l'm\t§ll‘ Ui,
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Alkermes Pharm—Meloxicam IV

Meloxicam IV/IM is a proprietary, Phase lll-ready, long-acting COX-2 NSAID used to
target moderate to severe acute pain. Meloxicam IV/IM is a nonsteroidal anti-
inflammatory drug... In five phase |l studies treating more than 700 patients with
acute pain, meloxicam IV/IM demonstrated positive effect on treating rapid onset of
pain relief and” time to peak” analgesic effect, 18 to 24 hour duration of pain relief as

well as favorable tolerability.

Lots of exciting information
coming about related to
Meloxicam! More COX 2

than previous thought
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Sufentanil $3.52/50mcg

e 5-10X more potent than fentanyl
 Sufentanil 0.0035 mg = fentanyl 0.05 mg
« Safe therapeutic index: 25,211

e Dose: .025 - 30 pg/kg

« Analgesic dose: 0.1-0.4 pug/kg IV

« Maintenance dose: 1ug/kg followed by 0.25-0.5 pg/kg/hr

* High dose: 10 - 30 pug/kg

* New PATCH coming out from Durrect Pharm....

C cxtifica
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Sufentanil tablets dispensed sublingually with a handheld PCA device (15mcg) or via single-dose
applicator (30mcg) from a healthcare professional are in late-stage development for treatment moderate
to severe acute pain.

When administered sublingually, sufentanil’s fast onset of analgesia, noninvasive route of delivery and
favorable patient satisfaction ratings make it a potential alternative to IM or IV dosing.

The type and frequency of adverse events observed in the studies were typical of opioids in a post-
operative setting with reports of nausea, vomiting and somnolence more common in the active drug
cohorts.

2017, Neil Singla, Harold Minkowitz, Tong-Joo Gan,Yu-kun Chiang, Karen DiDonato, Pamela Palmer

ARX-04

HCP Administered
Single 30mcg dose
Sufentanil Tablet

Investigating Moderate 1o Severe acute pain
treatment in medically supervised settings

=




DSUVIA-Sublinqual Sufentanil

DSUVIA

Treatment for Pain

AcelRx Pharmaceuticals Pravides Guidance on 2017 Milestones for ARX-
04, now known as DSUVIA in the United States, faor the Treatment of
Moderate-to-Severe Acute Pain

About AcelRx Pharmaceuticals, Inc.

AcelRx Fharmaceuticals, Inc. is a spacially pharmaczautical company focused on the development and
commercialzation of innovative therap es for the tr2ztmant of mcderate to sevare acute oain. An NDA for
DSUVIA (sutentznil sublingual takist, 20 mcq), known as ARX-U4 outside the Uniled States. v/th a proposed
Indication for the treatmarnt of maoderate-10-severe acute pain In medically Supervised settings, was recently
stibinilled lo 1h= FDA i ieview
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« Transdermal Patch
« Technology changing for delivery

« On Demand? : Fentanyl iontophoretic transdermal system provides a
40 mcg dose of fentanyl per activation on-demand

e Other fentanyl thoughts:

* BUCCAL TABLET; BUCCAL SOLUBLE FILM; SUBLINGUAL
NASAL SPRAY; SUBLINGUAL SPRAY
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INSYS
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SUBSVS C

r
. ,\" 7,\ S \’
L1enta gual spray:

' :fm. a2l
. -

A A A 4'\"“‘ Wdals
| | J [ ] SR

b4
) VAVAN

| | {NI &N .
'\."»"LV\)' “vl\u"i\a’\-‘\;-vu'y‘n

WWW.SU bsysspray.com.

‘A‘..\,“./'v

™ ™
3

- 's’,

Acticy
(fentanyl ctrate) oral @
transmucosal lnzenge

Fipure 2,
Pedust Handk
ACHO -
Scagy . ALTIO
1M\ s
\s ( oty :j)
( I:E‘;ij "\‘\\
N B
N ‘4\ iea
Y AN tereca
\J \r\\‘/ \l

T oamsswssadetist


http://www.subsysspray.com/

(@) Precedex’
N/  (dexmedetomicine HCl Injection)

Zhonghus i Xue Za Zhi. 2017 Jan 24,87(4):205-269. doi: 10.3760/cma.j.issn,0376-2481.2017.04.012.

[Effect of dexmedetomidine alone for postoperative analgesia after laparoscopic cholecystectomy].

[Article in Chinese; Abstract available in Chinese from the publisher]
Chen XH', Wang ZJ, Xiang OM, Zheng JW.

Alpha 2 Agonists Pathways
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Recro Pharm Dex-IN

Recro’s Dex-IN, an intraranasal form of dexmedetomidine, which has been tested as an
analgesic drug for post-operative pain. Last year the company’s lead drug passed a Phase Ib trial
that demonstrated its proof of concept in providing effective pain relief. However, in September
Recro Pharma halted a trial of its lead product candidate Dex-IN.

The company decided to stop the trial because it does not believe the study would achieve
“statistical significance” in its current design. Recro Pharma has an upcoming interim analysis of
ongoing Post Op Day 1 Phase Il trial for Dex-IN, and depending on clinical success, the
possibility for two proprietary compounds to enter Phase Il by year end.
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ONCE-DAILY

Gralise
(gabapentin) tablets

« Gabapentin is typically well tolerated in the correct does:

e Doses range 300 1200 mg single does for anesthesia : max dose is 1200mg TID or
max of 3600mg/day

« Higher the dose (smaller the patient) more side effects (keep in mind excretion i.e.
renal failure)

e Typically:

« Somnolence R e

e Dizziness | lnlli" 600 mo

. Fatigue 300 mao -

e Impaired concentration wmm‘::" ma
(gabapentin)

« Typically single small does (300-600) little problems
« Keep in mind Half life of 5-7 hrs
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Gabapentin not just for pain!
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Microcron Technology
Drugs---IROKO Pharm

ZORVOLEX is the first low dose FDA-approved NSAID developed using proprietary
SoluMatrix Fine Particle Technology™.

ZORVOLEX contains diclofenac as submicron particles that are approximately 20
times smaller than their original size. The reduction in particle size provides an
increased surface area, leading to faster dissolution.

ZORVOLEX was developed to align with recommendations from FDA and other
professional medical organizations that NSAIDs be used at the lowest effective dose
for the shortest possible duration consistent with individual patient treatment goals.
For more information, visit www.zorvolex.com.
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LAKE FOREST, Ill., Dec. 30, 2014 /PRNewswire/ -- Hospira, Inc. (NYSE: HSP), the world's leading

provider of injectable drugs and infusion technologies, and a global leader in biosimilars, has received
approval from the U.S. Food and Drug Administration (FDA) for Dyloject™ (diclofenac sodium)
Injection, a proprietary nonsteroidal anti-inflammatory drug (NSAID) analgesic. Dyloject is indicated
for use in adults for the management of mild to moderate pain and for the management of moderate
to severe pain alone or in combination with opioid analgesics.

“While n replacement for opioids, Dyloject is [an] inj le ther ion th n
administered more conveniently in a small-volume, intravenous bolus over 15 seconds as opposed
to other injectable non-opioid analgesics that are formulated in large volumes or require dilution

rior to administration and typically require an infusion of 15 to 30 minutes to administer the full
dose,”
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http://www.hospira.com/
http://studio-5.financialcontent.com/prnews?Page=Quote&Ticker=HSP

Single Pre-Operative Dose
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Tramadol Infusion for Postthoracotomy Pain Relief: A
Placebo-Cantrolled Comparison with Epidural Morphine

Ciomn MArK T TR (G40 Mwer Sohert A COA [SA)S Halke, Syivia A FOA (SA Jamas, Michsal T Phre+

A aBlnesice & Sanadgein

“asch 2002 - Vciume 34 - Issue 3 - p2 $33-528
du AR ADHTMCANCARS 200203000 40009
Lanrcovascular Aarasthesss Rassarch Heponl

J Nzwiosa Bural Prad 2017 Jan-TAar 3(11.55-53. Jui. 10 $103/0573-3147.193535.

Epidural tramadol via intraoperalively placed catheter as a standalone analgesic after spinal fusion
procedure: An analysis of efficacy and cost.

langovan v  Vivakamn | 1’ Ginazexaren 1), Dewcala 1F

Anesth Pain Med. 2016 Jul 26:6(5).37773. eCollection 2016.

Combined Ketamine-Tramadol Subcutaneous Wound Infiltration for Multimodal Postoperative Analgesia:
A Double-Blinded, Randomized Controlled Trial after Renal Surgery.

Khajavi MR! Navardi M', Shariat Moharari R' Pourfakhr P!, Khalili N? Etezadi F', Imani F'.
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Capsaicin (Zostrix)

* Is a new Receptor Born? TRPV 1

Selectively stimulates unmyleninated C fibers afferent neurons and cause release of substance P
This continued release leads to depletion of substance P and decrease in pain

Patch and PO

PO is chili-peppers or Herbal 40,000 H.U.
PO is also in pure form under trials

Could be a benefit? Heart burn? Burning sensation?
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. baroreflex-mediated thermoregulatory responses to
positive end-expiratory pressure in anaesthetized
humans

Clonidine was clinically evaluated to suppress postoperative
shivering in 60 patients who had undergone anesthesia for
general, thoracic and vascular surgery. The study was carried
D3forME (Vitamin D3) out in double blind conditions with comparison of two doses
(75 and 150 micrograms) of clonidine.

Catapres (clonidine)

Transderm (scopolamine)

Nicoderm (nicotine)
Exelon (rivastigmine) possible muscle relaxant interaction ###

Lidoderm (lidocaine)

Duragesis (fentanyl)

Fortesta, Axiron (testosterone)

Nitrodur (nitroglycerin)

Combipatch (estradiol, norethindrone) ? procoagulant

Alora, Menostar, Vivelle-dot, Estraderm (estradiol) ? procoagulant

Butrans (Buprenorphine) antagonizes opioids (mixed agonist/antagonist). Remove 4 days before surgery
if need for significant doses of opioids postop -—

e
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Emsam (selegiline = MAOI drug!) for severe depression or Parkinson’s, may need to Cqad
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A Drug used for the treatment of Alzheimer's and is a
cholinesterase inhibitor. Complete action is unknown!

Antibiotics

] ] . ] Renal Failure
Rivastigmine, an acetyl cholinesterase

inhibitor, may be administered orally or as a Liver Failure
transdermal patch for treatment of

Alzheimer's disease and may interfere with
neuromuscular blocking drugs. Dibucaine Number

Temperature, Ph

*FDA approves the first treatment for dementia of Parkinson's disease. FDA News Release. U.S. Food and
Drug Administration. Available at: http://www.fda.gov/NewsEvents/Newsroom/PressAnnouncements/
2006/ucm108680.htm Accessed October 16, 2013.

«Jeffrey S. FDA approves Exelon Patch for severe Alzheimer's. Available at: http://www.medscape.com/
viewarticle/807062 Accessed October 16, 2013.

*Baruah J, Easby J, Kessell G. Effects of acetyl cholinesterase inhibitor therapy for Alzheimer's disease on
neuromuscular block. Br J Anaesth 2008;100:420.
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Many "Nanomoedicines”™ are already i routine clinical use
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Recent article: @ H P
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Nano anesthesia: A Novel, Intravenous Approach to Ankle Block in the Rat by
Magnet-Directed Concentration of Ropivacaine-Associated Nanoparticles

Anesthesia and Analgesia: April 2014
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Exparel

 EXPAREL is a local analgesic that utilizes bupivacaine in
combination with the proven product delivery platform,
DepoFoam®. A single intraoperative injection given at the close

of surgery delivers postsurgical pain control with reduced opioid
requirements for up to 72 hours

 Following its release from the DepoFoam® particles, the rate of

systemic absorption of bupivacaine 1s dependent upon the total
ose of drug administered, the route of administration, and the
vascularity of the administration site

a pivotal soft tissue trial of EXPAREL versus placebo, patients
experienced a 30% reduction in cumulative pain scores and a
45% reduction 1n opioid consumption
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DEPARTYENT OF HEAL'TH & KUMAN SERVICES Pl Mkt Sarecs

Foud any Ongg Admintaindoe
SaarBpving MD 20000

TRANSMITTED BY FACSIMILE

Dave Stack

Fresidatt ang CEQ

Facra Pharmacaulicals, Ing.
& 8yvan ‘Way

Parsippany NJ 07054

RE:  NDA # 022496

EXPAREL® (bupiraiains iposame mpctabic suapension)
MAY 63

WARNING LETTER
Daer M:, Steck

Aa pant of its "outne monitaring and surveliancs program, the OfEcs of Prescription Divg
Promotion (OP0P) of ire U.S. Focd and Orug Administration (FDA) has reviewed
acucaticnal techaique flashcards (EXP-AP.0124-201209 & EXPAP-0134-201210)
(Rdminfgiralion guides) and & jeumal ad (EXP-AP-0039-201302) for EXPAREL® (oupivacsine
lipesans injaclatia suspansion) (Exparcl) submbtted by Pacia Phamacsuticals, Ing (Pacis)
under caver of Form FDAZ252. The joumal ad was lso submined as = complaint 4o the
OPOP Bad Ag Program  Tha adminiatration guides provide svidance st Expars! 15 infended
for new uses for whieh it lacka approval, a0d Sor which s abeling doas mof provide adeguate
diractions for uss, which randans Expars] misbrandad within tha meating of the Fedetal
Food, Drug, and Ceamate At {FOSC Act). and make its slstribution violative, Sa2 21 U.S.C,
355(a), 352(f; 331w}, (€), 21 CFR_ 2015, 201.100; 201.115; 201.128. In acdiion, the joumal

v 2 133 MM
Mg &8O Momil  dUIaEnbhdgdantmeg - B
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Potential for Wrong Route Errors with
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Posidur

e New product just like Exparel

« Except Clear.... Could this be trouble?
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e 20% lipid solution

« 1.5 ml/kg over 1 minute

 Follow immediately by a infusion at rate of 0.25ml/kg/min
(17.5 ml/min for a 70 kg adult)

« Repeat dose if no improvement — and double the infusion
rate

e Max of 10 ml/kg???
o« www.lipidrescue.org

o ACLS------ limit epi----Weinberg work!

« What about Propofol? (Propofol is 1%)

LipidRescue™
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http://www.lipidrescue.org/
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e Ask the question.... What about other treatments?

« What did Larry Say?
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e Wellbutrin 7.95 gms, Lamotrigine 4 grams

« Wellbutrin 100mg/TID
« Lamotrigine 300mg/QD
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Na channels

e L.ocal anesthetics “LIPID RESCUE" FOR TRICYCLIC ANTIDEPRESSANT CARDIOTOXICITY

Michael Stephen Blaber, vecre.” Jamal Nasir Khan, wice, T Judith Anne Brabner, macr §

* General anesthetics and Rachet McColm, v

DOt of Cloooogy, Sandwall & Wat Bemrngrnm HOspias NG Tt Bemngram, UK, 1Oseamwnt of Candokogy
Urowr sty Hospal of Nor Ssftordetve, Newcaste. Stose-on- Tasrt. UK, $Dopartmert of Flasor sory Madone, Sandwal & West

i Ca— Channel blOCkerS Bemingham Hospt sl NS Trust. Bemngnam, U and S0e0artment of Emir porey Mediore, Hereford Hoopase NHS Trua

COourty Foots,. Memhong, X

Roprrt Addess Jarmgl Naar Man, wor, Departreet of Cardaogy, Cly Gorerdd Hosptal, Unirsty Mompal of North SUforas e,

L az agonists Nowcato Foad, Sickeon Trert ST4 100, LK

* Tricyclic antidepressants cavrion wezoror
low. But some resist

* Substance P antagonists romauing s warming.

* Many nerve toxins
Benadryl

Droperidol ??7?

Mg Lot Drga Iher, 1963 Mov 20,1 U(24):U9-10L.
Innovar injection--a combination of droperidol and fentanyl.
|ho authors isted)]
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Blaber MS, Khan JN, Brebner JA, McColm R.J "Lipid Rescue" for Tricyclic Antidepressant Cardiotoxicity. Emerg Med. 2012 Jan 11.
[Epub ahead of print]

Jakkala-Saibaba R, Morgan PG, Morton GL. Treatment of cocaine overdose with lipid mulsion. Anaesthesia. 2011 Dec;66(12):
1168-70. doi: 10.1111/j.1365-2044.2011.06895 .x.

Liang CW, Diamond SJ, Hagg DS. Lipid rescue of massive verapamil overdose: a case report. ] Med Case Reports. 2011 Aug 20;5(1):
399

Jovic-Stosic J, Gligic B, Putic V, Brajkovic G, Spasic R. Severe propranolol and ethanol overdose with wide complex tachycardia
treated with intravenous lipid emulsion: a case report. Clin Toxicol (Phila). 2011 Jun;49(5):426-30.

Shih YH, Chen CH, Wang YM, Liu K. Successful reversal of bupivacaine and lidocaine-induced severe junctional bradycardia by
lipid emulsion following infraclavicular brachial plexus block in a uremic patient. Acta Anaesthesiol Taiwan. 2011 Jun;49(2):72-4.
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#* Alvimopan

W-Oplold antagonist that is restricted from
crossing the blood-brain barrier

Blocks peripheral gastrointestinal side effects
(eg, lleus, constipation) without compromising
CNS activity

‘,_'Mwm

Oral dosing

S faramopan) CEOSE Low sysiemic absorption
High p-receptor affindy
[Hossiiss st owy] ne Appropeiate for patients with chronic pain
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antacurium .
Phase 2 complete il e iie e na Roaa b

e Is this a new Generation being born of NMB?
« Based on amino acid pathway—olefinic

 This drug is chemically degraded by rapid adduction to L-cysteine and removes
Chlorine

e These two routes make it unavailable to bind to acetylcholine receptor
« Does not require Liver, Kidneys, Temperature or pH
« Two exciting analogs...

« There has always been a search for the new Suxx.....
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Gantacurium

« Dose: 0.5 mg/kg

 Fast acting with short duration
 Exciting new group of drugs!

e Key is: NO histamine release!
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CW002

e Same pathway as Gantacurium!
e This compound Lacks Chlorine

e Dose: 0.15mg/kg
 Fast acting Intermediate duration

» Key is: NO histamine release!
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CW 011

 This is the baby of this group...
e Lacks Chloride so slower to break down

e Dose: 0.10 mg/kg

« Fast acting more intermediate duration

e Key is: NO histamine release!
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LDISSOY/ citln concentratlon of 200mg/ml

* Antidote for New class of Muscle relaxants
* Olefinic isoquinolone Diester NMB

Only works with new group of NMB’s
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ANESTHESIOLOGY

Avestbestolocy SELATED ARTICLES
Rapid Chemical Antagonism of SV Ayt .':‘:'f
NMeesting Abstiacts by 1-Cysteine i RA s Y=
Adduction to and Inactivation of YA Aasniont
the Olefinic (Nouhle-honded) e i
Isaquinalininm Diester
- se , Com pounds Gantacurium ‘
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stel
uman tudles IV administration of exogenous L-Cysteine induced

faster recovery.

Dose in Studies: 5-50mg/kg
* (average dose 1s 10mg/kg)

Compared to Edrophonium reversal with atropine.
Did not need to give antimuscarinics agent.
Reversed in 1 minute

There are risks...High doses: (added to TPN) but 1-1.5 grams/kg can

cause neuro defects reported 1n infants
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FDA News Release

FDA approves Bridion to reverse effects of
neuromuscular blocking drugs used during

surgery
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The Development and Requlatory Mlistory of Sugammadex
In the United States
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Cyclodextrins are poly saccharide
compounds that were analyzed as
scavenging molecules for toxins
and additives for food materials
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Reglsto:.d

Narse
A onesthetist




Beta Cyclodextrins were
developed as vehicles for
long acting drugs

They have been tried as
solubilizing agents for
various drugs like

Propofol. bupivacaine,
sufentanil
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Forms a very tight water soluble complex with steroidal NDMR
i.e. ROC > VEC > PANC

It is biologically inactive, does not bind to plasma proteins
Does not rely on renal excretion

WE have always mis-used muscle relaxants (first reported 1979)

IV administration results in rapid removal of free drug from the plasma. This action
creates a concentration gradient favoring the movement of the NDMR molecules
from the NMJ back into the plasma, where they are encapsulated by free
Sugammadex molecules.
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« Does not affect SUXX or benzylisoquinoliniums;

e If after using Sugammadex and paralysis needs to be
achieved consider using these drugs

 SIDE EFFECTS: hypotension; coughing (was from a study
when given to awake patients) vomiting, nausea, dry
mouth, decreased temperature

e |s traditional Neuromuscular function monitoring
X
needEd? | P .-?.écr.ll’ied
MRegisterca
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Gastgofishugammadex
« 2mg/kg dose: 140mg, one 2mL vial = $84.93
« 4mg/kg dose: 280mg, one 5mL vial = $155.55
« 16mg/kg dose: 1120mg, two 5mL vials and one 2mL vial = $396.03

e Caveats
« Uncontracted prices from distributor

« Patient cost usually approximately 3x this cost

Dose examples: ROC 1.2mg.kg administered and three minutes later 16mg/kg of Sugammadex given, this provides

faster onset/offset profile than suxx
Will this change the face of anesthesia??
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Fig. 5. (A) Current Radiograph crystal structure of a rocuronium molecule and a sugamma-
dex molecule. (B) Synopsis encapsulation of rocuronium molecule (bfue) by a sugammadex
molecule (green) at 1:1 ratio. (From Cameron KS, Clark JK, Cooper A, et al. Modified gamma-
cyclodextrins and their rocuronium complexes. Org Lett 2002;4:3403-6 ©American Chemical
Society; with permission.)

Source: Full Prescribing Information, Bridion® (Sugammadex). 2015, Merck Sharp‘gDéﬁne@lpne-o a

Akha AS et al. Sugammadex: Cyclodextrins, Development of Selective Binding Agen harmaeelegy
Clinical Development, and Future Directions. Anesthesiology Clin 28 (2010) 691-708%% Amesthwetist



2014 Lit review identified 15 cases of hypersensitivity
reactions from sugammadex.

All within 5 minutes of administration.
Most common reactions rash and anaphylaxis.

11 patients skin tested, 10 positive
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Usg.of.ouganynadex

e Dose Depends on Depth — Single Bolus
o If 2 TOF twitches returned, 2mg/kg

o If 1-2 PTC and O TOF twitches, 4mg/kg
o If reversal needed as soon as 3 mins after 1.2mg/kg rocuronium dose,

16mg/kg
e Confirm reversal
. . 2™ twitch '1"
e Time = 1.5-3 minutes (mean)
Double Burst Stimulation | | 2 ]
7 Emergency use or
l PiC No response
4 3 2 1 | (mmwm;lw
TOF working
2 mg/kg 4mgl/kg 16 mg/kg
v of ENBS or 2t St Dol twti s of TOF Comt o proseat: fAner Jevpiy
Bl sty oot rosguing (o) DoTye stiorusbateont INvwe » dmpilyg
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Sugammadex — Adverse Reactions [ semes i

e Serious but rare: O it i+t v e

Bradycardis | Mype salaton
i Bronchospasm || Incrasasec bromchedl sucrstions

» Anaphylaxis e
e Bradycardia et

m

°> 1 O % Tt et et s s | SR )

e Nausea, Vomiting, Pain, Hypotension, Headache

e Signs of emergence (moving, sucking, chewing)

« Large meta-analysis with > 1500 patients = no significant
difference in side effects compared with neostigmine with
less residual paralysis

£
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In response to the FDA's requests, 4 additional studies were conducted examining
the impact of sugammadex on coagulation. These investigations demonstrated a
small increase in PT and aPTT that occurred within minutes of administration, but
resolved within an hour.

In addition, in a large study of patients undergoing hip or knee replacement
surgery, no increase in bleeding or transfusion requirements was observed in
patients randomized to receive sugammadex
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Sugammadex - Bleeding
e Increases PTT, PT/INR up to 25% for up to 1h in healthy volunteers

e In a study of patients with major lower extremity orthopedics
surgery, PTT and PT/INR increases < 10% were noted (did NOT

require transfusion)

e No difference in bleeding, anemia incidence

« Concomitant thromboprophylaxis in this study
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Cardiac

In order to address concerns related to cardiac arrhythmias, an analysis of phase 2
and 3 clinical studies was conducted, as well as an analysis of post-marketing data.

These study findings indicated that QTc was not prolonged in patients given
sugammadex. The studies also indicated that arrhythmias did not occur with greater
frequency with sugammadex compared to neostigmine, although bradycardia can
occur with both agents.
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Sugammadex — Not For Use In

e Children < 18

» Some rat studies show possible decreased bone development in childhood

e Severe renal impairment (renal excretion)
* GFR< 30

« Elderly patients exhibit slower recovery
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Sugammadex - Bleeding
e Increases PTT, PT/INR up to 25% for up to 1h in healthy volunteers

e In a study of patients with major lower extremity orthopedics
surgery, PTT and PT/INR increases < 10% were noted

« No difference in bleeding, anemia incidence

e Concomitant thromboprophylaxis in this study
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Sugammadex — Drug Interactions

« Toremifene (SERM) may prolong NMBD recovery

e Other drugs could displace rocuronium

e Physically incompatible with: ondansetron, ranitidine, verapamil

C cxtifica
Source: Full Prescribing Information, Bridion® ( mﬂﬂ;%ﬁ'”‘d
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FDA Warns!

FDA also warned about the potential for marked bradycardia, and that some of these
cases have resulted in cardiac arrest, often within minutes of giving the drug.

Patients should be closely monitored for hemodynamic changes during and after reversal
of neuromuscular blockade, and physicians should give anticholinergic agents, such as
atropine, if they observe clinically significant bradycardia, the agency said.

Physicians should also advise women using hormonal contraceptives that the drug may
temporarily reduce contraceptive efficacy, so they should use an alternative method of
birth control for a period of time after getting the drug.

The most common adverse reactions with sugammadex included vomiting, hypotension,
pain, headache, and nausea.
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Recurarization Bottom Line

 (Except in magnesium case) No clinically significant recurarization has been
reported when sugammadex is used as labeled according to manufacturer
recommendations

e Recurarization can be seen if an inadequate dose is used!!
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Rackage insert

7.3 Interaction Potentially Affecting the Efficacy of Hormonal Contraceptives

In vitro binding studies indicate that BRIDION may bind to progestogen, thereby decreasing
progestogen exposure. Therefore, the administration of a bolus dose of BRIDION is
considered to be equivalent to missing dose(s) of oral contraceptives containing an
estrogen or progestogen. If an oral contraceptive is taken on the same day that BRIDION is
administered, the patient must use an additional, non-hormonal contraceptive method or
back-up method of contraception (such as condoms and spermicides) for the

next 7 days.

In case of non-oral hormonal contraceptives, the patient must use an additional, non-
hormonal contraceptive method or back-up method of contraception (such as condoms
and spermicides) for the next 7 days.

€ cxtifica
MRegisterca

Nurce
A onesthetist




Always Aware

Sugammadex and Hormonal Birth Control Interaction: Identifying and Educating Affected Patients
Automatically through Health Link

Sugammadex is a medication indicated for the rapid reversal of neuromuscular blockade induced by
rocuronium and Vecuronium. It was recently added to the formulary and is restricted to use in the OR and
ED. Sugammadex interacts with hormonal birth control, both oral and non-oral formulations, possibly
resulting in temporary loss of efficacy of the birth control for up to seven days.

Beginning September 13, 2016 documentation of sugammadex administration by the provider will generate
an automatic educational message for women of reproductive potential who are between the ages of 10
and 60 years old. The message informs them that they received sugammadex. It also provides
information about the nature of the interaction and the need for back-up birth control for seven days.
Condoms and spermicides are recommended.
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Acm&!\qwgrxﬁgegtgaI!:(@angQPFL%tJm&Qt!xc drc§at andexanet alfa, a U.S. Food and Drug

Administration (FDA)-designated breakthrough therapy, has been granted orphan drug designation by
the FDA's Office of Orphan Products Development for reversing the anticoagulant effect of direct or
indirect Factor Xa inhibitors in patients experiencing a serious uncontrolled bleeding event or who
require urgent or emergent surgery. Currently, there is no approved antidote for these patients.

Praxbind (idarucizumab) for use in patients who are taking the anticoagulant Pradaxa (dabigatran)
during emergency situations when there is a need to reverse Pradaxa’s blood-thinning effects.

Trial included 123 patients taking Pradaxa who received Praxbind due to uncontrolled
bleeding or because they required emergency surgery. In this ongoing trial, based on laboratory
testing, the anticoagulant effect of Pradaxa was fully reversed in 89 percent of patients within four
hours of receiving Praxbind. In this patient trial, the most common side effects were low potassium
(hypokalemia), confusion, constipation, fever and pneumonia.
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https://globenewswire.com/News/Listing?symbol=PTLA&exchange=2
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The Ultrasound Probe in the
Hands of the Anesthesiologist:
A Powerful New Tool for Airway Management

MicaeL Seurz Kristensen, MD
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Others that might impact Anesthesia

e JM-1232 New hynotic nonbenzo from Japan
e PFO-713 Variant of Propofol
« AZD-3043 Nonbarb hypnotic

Just FDA approved:

Idarucizumab to reverse pradaxa
Factor X concentrate
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Mechanism of action
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Thank youl!

Email me for the articles:
pstrube3000@yahoo.com
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