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Can we do an anesthetic without
narcotics?

Bold or Crazy Question?
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Clinical practice improvement
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Perception: opioids,
alphaz-agonists, TCAsSs, SSRIs,
SINRIis

) ’ Modulation: TCAS,
) . Descending SSRIs, SNRIis
Ascending input modulation
Spinothalamic Transmission: LAs, X
tract alpha, -agonists ’

Dorsal rcoot

anglion
( S Transmission: LAs,
opioids ’

Transduction: LAs, capsaicin,
anticonvulsants, NSAIDs,
AS A, acetaminophen, nitrate

Dorsal
hom

Peripheral

Peripheral
nociceptors
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Pain Targets < o )

TCAs / SSRIs / SNRIs ‘2//
a, adrenergic antag / Descending fibres S e
'rramdol Oxycodon CR / | methorphan |
g rd
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vel 1] )——f AR —
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Topiramate/ Pregabalin

basmez I

Gabapentin/ Carbamazepine ca;op.,a,:,'::‘ i
TCAs / Insulin / Lamotrigine Pregabalin
Gabapentin
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Godmother of Pain
Margo McCaffery RN 1968

Pain is a unpleasant sensory and emotional experience
associated with actual or potential tissue damage.

Pain in whatever the experiencing person says it is
May not be directly proportional to amount of tissue injury

Highly subjective, leading to under treatment
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Goal of Pain -
IN reiier
Management...

Reduction of pain and suffering with consequent
improvement in function.

Seems like a very straight forward goal?

Can we do it without Narcotics?

y C cxtificd
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Pain is all consuming

Pain drives everything.....
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THE (5 KINDS OF PAIN
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Multimodal

A combination regimen using two or more
medications or interventions

Synergisti effects

Pre-emptive Anesthesia!

This action enhances the analgesic effects

of each drug

Using different drugs decreases the dose of each and
decreases potential side efects and limits the ceiling

The preparation for
Post-Operative
Analgesia should start in
the Pre-Operative -

Multimodal Treatment

‘MK“W
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The Joint Commission Sentinel Event Alert

Joint Commission Sentinel Event Alert Entitled “Safe use of opioids in hospitals” (08-Aug-12)

Recommendations include advising clinicians who prescribe pain medications to use both non-
pharmacologic and pharmacologic alternatives

Non-pharmacologic therapies: physical therapy, acupuncture, manipulation or
massage, ice, etc.

Pharmacologic treatment: non-opioid analgesics, such as acetaminophen, NSAIDs,
antidepressants, anticonvulsants, and muscle relaxants, can be used before prescribing
an opioid

When used in combination with opioids, these non-opioid pharmacologic treatments
may reduce the dose of opioids required to effectively manage pain

The Joint Commission Sentinel Event Alert. Safe use of opioids in hospitals. Issue 49;

August 8, 2012. Available at: http://www.jointcommission.org. - e
o=t L
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Music

Music interventions have been suggested as a nonpharmacological intervention to alleviate
pain and anxiety during surgical treatment.

Most of the studies found in the literature involve passive music listening via headphones. The
data suggest that researcher-selected music 1s most effective in reducing anxiety, primarily
because it incorporates evidence-based parameters such as consistent tempo and dynamics,
stable rhythms, and smooth melodic lines. Finally, the literature suggests that music therapists
can serve as experts to help medical personnel identify effective implementation strategies.

43 &
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Video Games?

Video games may help relieve pain?

Emory University—Nadine Kaslow

The next time you habitually search your bathroom cabinet for some pain medication, you may want to consider
playing a video game first. Research has shown that psychology plays an important part in how we experience both
acute and chronic pain -- and that painful sensations can be manipulated by what we think and feel.

Such approaches to pain relief are looking increasingly promising thanks to rapid advances in technology. Virtual
reality games are already showing promise in tackling acute pain, seemingly by simply helping us focus on other
things. Now a new study has shed some light on how this might work and how it could be improved in the future.
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Oculus Rift and Google Glass Augment Surgery
at Spanish Hospital

Doctors have found a novel use for the Oculus Rift
virtual reality headset as a means of easing patient
anxiety during surgery. 7/11/14

http://www.mddionline.com/article/oculus-rift-and-
google-glass-augment-surgery-spanish-
hospital-140711
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CDC Statement — Worst EVER?

A 'civil war' over pain medication separates the medical

community
“There’s a civil war 1o Lie pain commmunity,” said Dr, Duel B, Carr, president ol
Public Comment the American Academy of Pain Medicine. “One gronp believes the primary gnal of

Rt‘g ulations. gov pain trearment is currailing apinid preseribhing. The other group Tnaks ar rhe

T — disabiliry, the human suffering, the expense of chronic pain.®
COCS dram Guicavine 1or Prascribing Opk

for Chronic Peip, 2016 ‘s now available o
Regulations gov for public comment,

[Dockat FLOC2015-011L2)

Loptomber 26, X116

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

Or Twillman extensively emphasized the fact that these CDC quidelines are expert-based and not

evidence-based. In addition, most of these experts are strongly biased, as indicated by thelr
affiliations to, for example, ant-opioid advocacy groups.
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New Field of Study

Terms to know:

Multi-Modal, Pre-emptive, and Synergy
Sound familiar?

Dr Mackey 2017, 1 BILLION people world wide have chrogi BN, oeroe
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What 1s the most Prescribed Med in America?

Think about it?

Pain and Pain management is critical and has great financial impacts.

Americans Consume ! “America consumes 80% of s

Eighty Percent of the the world’s opioid pain

World's Pain Pills as relievers and 99% of the |
Prescription Drug Abuse world’s l\ydrocodone. i

Epidemic Explodes
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Hydrocodone

(combined with acetaminophen)
131.2 million prescriptions

http://www.webmd.com/news/20110420/the-10-most-prescribed-drugs

FDA & Washington Alerts & rrin

FDA Issues Enhanced Warnings for Opioids

S =516

Cabfonach Z7_ 200G T LS Tisxl zoxl Kaong &cirminishalooo (TR cannimnsn>d =l gerneod wesrnings on
Immedizie rel=3ze opold paln MaCikcatons. A pan of acontnuing 2T 10 educate pre<cribsrs and patlents
Aaul ine poesiedl ks cetele! D aaon! axe: Ih= FDA = regquinng @ new boxed warmang >l e Ses s
rk=s of mzuss. ztucse, 3addclion, IvSroocss 3N de31h. 'n 3add ticn o the tooted w=ming. FDA KIS also requiring
FRVYErA aTdio Ny Satety Iabaling CNAanNges O oS ST MLSUnplon Qo prodacs Lo Tuude aukd wunsz
Intormatinn on "he rick af these Madiralions This B p3T of Ine ajanoy's averall 2T tn help Infnnr prescribars
Auaeul e mmipor iz e ol Daaanirgg e SCHous 1285 o opnoeds AU thon roke 11 fIRINEqn sy pan
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Acute Perioperative Pain S ity Pain =

Overall Pain After Surgery
ol |
s

Perioperative pain

Approximately 46 million inpatient procedures and 35 million outpatient surgeries
were performed in the US in 2006

Despite new treatment standards, guidelines, and educational efforts, acute
postoperative pain continues to be undertreated, with up to 75% of patients in the

US still failing to receive adequate postoperative pain relief

11 % severe pain

DeFrances CJ, et al. Natl Health Stat Report. 2008 Jul 30;(5):1-20. Cullen KA, et al. Natl Health
Stat Report. 2009 Jan 28;(11):1-25. Wu CL, et al. Lancet. 2011;377:2215-2225. Phillips DM. D S

JAMA. 2000; 284(4):428-429 C cxtifica
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Pain assessment

Each person brings unique perspective of pain.
Listen to patient—most indicators very nonspecific

Many factors influence patient pain experience:

& Culture
<& Previous pain experience(s)

<> Religion/spirituality

& Current medications UNIVERSAL PAIN ASSESSMENT TOOL
<> Coping skills " e o e o g ey o stctn e

<> Physical aspects 0
~— —~—
o ’;—5\)
) Wins \v _w
- Thaave x ‘5

& Behavior
L cxgifica
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First Step.. Do we really do a good Pre-op related to pain

Discuss the history of acute and chronic pain
|dentify the history of pain and their meds

Ask “what had worked” People want to get rid of
pain, not the cause of the

pain itself.

How long have they been on meds?

- Ruben Paplan

=
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Allergies?

Discuss pain management —sound familiar??

Standard is a bad term....

ASK direct questions>>> talk about the pain.... Don’t avoid the subject.
Talk about the post operative pain control plan

=
L cxtifica
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Pain management before OR

When we treat the pain the OR.... The receptors and the transmitters are
already being fired..... Why not treat prior to that?

The study of Pain is a new issue... we have only really cared for the last few
years... why should YOU care?

Cost.. Money and patient satisfaction...

“Patients who are pretreated with pain meds, anxiolytic or NSAIDS prior to
surgery” —="have a greater decrease in postoperative pain” --- “decrease in

postoperative anxiety”

=2 m' -\—
» Olurunto 2006; Managing the spectrum of Surgical Pain. c cxtificd
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“You shouldn’t have that much pain?”

“Pain doesn’t raise your blood pressure”
“You should feel this way”

III

“This won’t be that painfu

“Do you have any pain?

verse how do you feel?”

c«:r‘iﬂed
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Oxytocin is also thought to modulate inflammation by
decreasing certain cytokines. Thus, the increased release ‘
in oxytocin following positive social interactions has the -
potential to improve wound healing. '

KEEP

CALM

AMND

RELEASE
OXYTOCIN

Marazziti D, Dell'Osso B, Baroni S, Mungai F, Catena M, Rucci P, Albanese F, Giannaccini G, Betti

L, Fabbrini L, Italiani P, Del Debbio A, Lucacchini A, Dell'Osso L (2006). "A relationship between vmw

oxytocin and anxiety of romantic attachment"”. Clinical Practice and Epidemiology in Mental L cxgifica
Health 2 (1): 28. doi:10.1186/1745-0179-2-28. PMC 1621060. PMID 17034623. MRegistexca
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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://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

Acute )
Acute pain serves the
evolutionarny function

Immediate . 4
, of warning for fissue
Serves as a warning , A :
damage, but chronic pain
Typically easier to treat does fittle except fo annoy

and somefimes immobilize

Typically has a end
our ailing population.

Less 3-6 months and
subsides once the healing process is accomplished.
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Chronic Pain

Involves complex processes and pathology. Usuzlly involves altered anatomy and neural pathways. It is constant and
prolonged, lasting longer than 6 months and sometimes for life.

Last Longer than 3-6 months

Serves NO purpose

Typically can not identify a cause

Leads to pai? b[ehaviors: Negative emotions, anxiety, depress on, sleep deprivation, Mzy lead tc the patient seeking
aclive end of life.

Very difficult to treat
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Nonspecific I _ ow Back Pain and Return
to Work

=3 o PRINT ] cCOoOmMMENTS SHARE - =3

TRANG H. NGUYEN., MDD, and DAVID C.O RANDOIL PH. MDD, IViIiPH . Uniiversity of Cincinnat Colltege
OF Miedicine, Miltorag, Ohnio

Arry FOrm FPhhySsSician. 2007 Now 1S 7se(10y- 14971502

90 % of chronic pain patients choose to work
They feel psychologically better

Chronic pain is the number one cause of adult disability in the United States. Approximately
50 million Americans live with chronic pain today. ® Chronic pain costs society more than
$100 billion each year.

Nearly a third of Americans will experience chronic pain at some point in their lives

Seventy to 85 percent of adults in the Unitec States have back pain at scme point in their
lives.

American Chronic Pain Association (ACPA) http://www.theacpa.org/pu_main_02.asp b G
http://www.webmd.com/content/Article/57/66051.htm?pagenumber=2 e s g

http://www.theacpa.org/documents/ToolKit_Older%20Adults.pdf € cxvifica
http://wo-pub2.med.cornell.edu/cgibin/WebObjects/PublicA.woa/9/wa/viewHContent? Registerca
website=nyp&contentlD=1152&wosid=y5xn3abTI3vbrToTa2b5Gg Narse
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http://www.theacpa.org/pu_main_02.asp
http://www.webmd.com/content/Article/57/66051.htm?pagenumber=2
http://www.theacpa.org/documents/ToolKit_Older%20Adults.pdf

The Historical Acute Pain Paradigm

Severe Pain

Moderate Pain

Mild Pain

Aubrun et al., 20031

Opioid analgesics rank among the drugs most frequently associated with adverse drug events

Aubrun F, et al. Anesthesiology. 2003;98(6):1415-1421. The Joint Commission Sentinel Event = T

Alert. Safe use of opioids in hospitals. Issue 49; August 8, 2012. Available at: http:// < S cxgifica
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Yeful T Tata '] Sl R ¥l % Fixad time interval comparad with on-demand oral

analgeaia protocols for post-cassarean pain: a randemised controlled trial [publishcd
onine Fatraary &% 2017, 8J0%. e 047411471 0028 11540

Severe Pain

Higher doses of opioid?

STEP 2
STEP 1

: o}
MOderate Pa|n Low dos:gof opioids
STEP 1
. . Acetaminophen, NSAIDs, or COXIBs
Mild Pain and

Local/regional anesthesia

Crews JC. JAMA. 2002;288:629-632. World Health Organization. Pain relief ladder. http://www.who.int. % Tl s

Accessed November 21, 2011. Ventafridda V, et al. Cancer. 1987;59:850-856. ASA Task Force. R" ~ 'e e

Anesthesiology. 2004;100:1573-1581. Nes stewe
myTasas
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So Why Should we Treat Pain?

Dozens of physiological needs to treat pain....

Increased hospital stay and cost

Decrease patient satisfaction

Increased Catecholamine; tachycardia, hypertension, increased cardiac
workload, increased myocardial oxygen consumption.

Psychological: FEAR, ANXIETY, INSOMNIA<<<< fear of healthcare
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The Safety of Perioperative Esmolol: A Systematic Review and
Meta-Analysis of Randomized Controlled Trials
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Can you do a anesthetic without narcotics?

o~

- S — - TG 8 VT M B i m—

e e ———— e ———— e — R s
ESMOLOL HCI INUECTION

FOem P useE

= (200 =orio ma
» = =

< -
| — —

| Empe W

AvtiBasiaard aralpeia I )3T 0 Feoruany MM

LT SN ST JFE ST ST RS S ST

g <A R VRS B S LARS |

LECATIATT MAOMITMI. MO A AN ICOL "TEES IUTF ITEL SORD0E UL 4T ALIT AN

s

Thse wibel af g i pe albue wxconnle! oo waly coxlopaalive seie A
yotomotia revicw and meta-analys s

Treard Wt | Vivhowae ThWeanreats non  Maw - Conve 4!, rocwe P oscamoe | Pactel L voem Ve’
IR O SAUTAL (T Tl ~STMTE AADLE TS LU NI L 1RSI ET S0 TN
i s [P vanmdy o Ll ome Ll SO Sl mman

The Safety of Perioperative Esmolol: A Systematic
neview and Wera-Analysis of Randamized Controllad

0 0 Beala

whwiry A

Ezma.ol versus ketamina-ramifenzznil sambieation for
eacly postoparative analzesia efter kaparsoopts
chevecystesomy: a rncomiad conteatled bra

L cxgifica
MRegisterca
Narse

A onesthetist



Number one consumed psychoactive drug

PDE inhibitor

Monroe- Kellie Prnnciple
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http://www.google.com/url?sa=i&rct=j&q=caffeine&source=images&cd=&cad=rja&docid=DIbhI_yak0WDeM&tbnid=hUS4Mi4n0FHCAM:&ved=0CAUQjRw&url=http://www.extremetech.com/extreme/147721-caffeine-the-science-of-why-were-all-hooked/2&ei=Mc6OUcnqD4iA9gSav4DgCA&psig=AFQjCNE-7AEmisffINyyRXjKIqYLGh1zHg&ust=1368399790043924
http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=yJDv4pgkgMk-nM&tbnid=BnEWRc_kT6CRcM:&ved=0CAUQjRw&url=http://www.cvs.com/shop/product-detail/CVS-Caffeine-Tablets?skuId%3D984401&ei=TDGyUYmwEsjB0gGIzIDgCg&bvm=bv.47534661,d.dmQ&psig=AFQjCNEif7-vIwq01cHl7djdzXEIogfT_w&ust=1370718878456918
http://www.google.com/url?sa=i&rct=j&q=&source=images&cd=&cad=rja&docid=BJQGygeCqmSuuM&tbnid=v7fVU6Yzz2oCvM:&ved=0CAUQjRw&url=http://thethinkid.blogspot.com/2012/05/supplements-2-pre-workout.html&ei=NzGyUZjVBaaO0QGv7YGQBQ&bvm=bv.47534661,d.dmQ&psig=AFQjCNEif7-vIwq01cHl7djdzXEIogfT_w&ust=1370718878456918

Mnesth Fan Med. 200E M ar 36;513) e33153. do: 10.55" Yz3pm.3d193. eColector 2016,

The Role of Caffeine in Pain Management: A Brief Literature Review.
Baallvs A, Rouhipunt A Foiouzar lar VN, Sa'ani ST, A M* Negiva AY.

) Authar Infermatien

Abstract

CONTEXT: Caffelr= la th= maat rommnny us=d paychoarsive [2gal d-ig In the world Caffe ne's rle In ~ontrol Ing paln has rerelven leas attentian
rthe paat vet & being increzsinn v ennsiderad This artde hnafly reviewed the lerature tn clanfy the ral= ~f caffeine as = drig for prin enntenl
=nc afiract nvestigators i this 17 pie

EVIDENCE ACQUISITION: The d=tz an Cafiein= 23 an & uven® therapy or 23 a mzin enmpanent fnr nzin modilatian haa haen namativaly
aviewsd.

RESULTS: Caffzine plays =n important mie in nain mad: lafinn thronugh th=ir actinn on adannsine receptors which are invalves in nncieestion The
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Pain Control with a Old Drug?

Phantom pain... Calcitonin

Calcitonin is a 32 amino acid peptide hormone which regulates calcium homeostasis in vertebrates. It
also has analgesic properties, primarily through receptor mediated modulation of serotonergic pain
pathways in the central nervous system

A meta-analysis concluded that calcitonin was effective in the treatment of complex regional pain
syndrome and systematic reviews reported benefit in the treatment of acute vertebral fracture pain. A
randomized controlled trial (RCT) showed calcitonin was effective in the treatment of acute phantom
limb pain, however a Cochrane review did not support its use in the treatment of metastatic bone pain
although individual RCTs suggested benefit.
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Use of calcitonin in recalditrant phanton limb pein complcated by heterotepic essification. n
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Back Pain

Valium for Spasm.... Preop for Anxiety and Pain

Muscle Relaxants

A combination of nonsteroidal anti-inflammatory drugs and muscle relaxants -- such as
cyclobenzaprine (Flexeril), diazepam (Valium), carisoprodol (Soma), or methocarbamol
(Robaxin) -- are sometimes used for patients with acute low back pain. Evidence has shown
that they can help relieve non-specific low back pain, but some experts warn that these
drugs should be used cautiously, since they target the brain, not the muscles. Patients who
take muscle relaxants may experience a number of central nervous system side effects,
such as drowsiness. The muscle relaxant Soma can be addictive and does little more than
induce sleep.

walicsrm™
Diazcepraarnm
s g

| B0 comprirmiaidos

S— - B = = & cxsifica
= i .
2 = = = in MRegistezca
— .« Naorse
> o>

A onesthetist



B '
‘R l“_)H»/‘f:'.]i’c' 1ES! H'/

|‘— |

- -t

1 —_— L

Acetaminophen _,\_%;}

acetaminoephen

Nfcf)t considered a ‘true’ NSAID because it lacks significant anti-inflammatory
effects

No gastric irritation, platelet problems

Hepatic necrosis and death may accompany a single dose of acetaminophen
> 15 g. At doses > 49, hepatotoxicity may occur (especially with ETOH use).

Remember that toxicity/necrosis occurs because of glutathione depletion.

Acetylcysteine increases glutathione stores and is most effective when given

within 8 hours of ingestion
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Acetaminophen
NOW AVAILABLE IN THE US>>> OFIKMEV-- Cadence

Very limited side effects (hepaticin high doses) ARETAMINORHEY. .

NO antiplatelet effects

NO gastric damage to the mucosa (high doses can get Gl

upset) w
) € muom e
NO effecton wound healing or bones

U T e e
wanamea rany nesk \ "'

& oes not affect major organs in small doses

NO real reason why it works?? Mechanism of action is
poorly understood - It may be working on a COX—3 route

This is a safe weak to moderate analgesic
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OFIRMEV 1000mg Bottle

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

Minimum dosing interval is every 4 hours

No change when going from IV to Oral

Administer over 15 min.....well....?7?9??
® www.ofirmev.com

Do not exceed max daily doses.. Adult 1s 4 grams per day
Pediatric 1s dosed at 15mg/kg with max of 75 mg/kg/day

CHEAPPPPPPPP ---- WELL NOT ANYMORE D
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Study in Major Orthopedic Surgery
(Sinatra et al., 2005), cont.
: B IV acetaminophen 1 g q6h 1+ PCA morphine (n=49)

Placebo q6h ' PCA morph ne (n=52)

*7<0.05 vs placeb
**P<0.00" vs placebo

Mean Pain Relief Score

(=) pry Y gy
cNNHEENNBEE

0 2 i 4 5 C

IV Acetaminophen Placebo P value
Patient satisfaction: good ;0 excellent at 24 h 40.8% 23.1% 0.00412
Median time to first use of rescue 3.0h 0.8h 0.0001
Morphina consumption over 24 h* 38.3 mg (33%w) 574 mgz <0.01
Safety (adverse reactions) IV acetaminophen is comparab}er.at_o placebo
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Study of Acetaminophen Plasma Pharmacokinetics (Iv, PO, PR)
(Singla et al., 2012)

Mean (mcg/mL)

Randomized, 3-way, cross-over design in 6 healthy volunteers; efficacy was not assessed

30 - Mean Plasma Values

IV acetaminophen 1 g
A Oral acetaminophen 1 g

22.5 - @ Rectal acetaminophen 1 g

15 -

7.5 A

= The IV route produced a
/6% higher mean plasma
C. ..« (P =0.0004) than PO,

and 256% higher  (p <
0.0001) than PR

= Ihe median plasma T,

for the IV route was earlier
(0.25h) than PO (1.0h, p =
0.0018) or PR (2.5h, p =
(00]0245))

0 1_.5 Time &hours) 4i5

6

Note: PR acetaminophen data reflects standardization of the 1300 mg dose to 1000 mg (linear kinetics)

Modified from Singla N et al. Pain Pract. 2012 12(7):523-532.
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OFIRMEV NEW

Liver issues 1s 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.
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Figure ) Acetaminophen metabolism

Conjugation

Conjugation

Glucuronide -« Acetaminophen —— Sulfate
Moiely Mowety
(nontoxic) P-450 {nontoxic)

2E]}
NAPQI (toxic) NAC
-~

Glutathione

Cysteine and mercapturic acid
conugates (nontoxic)
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COX-3: the Acetaminophen Target Finally Revealed

[7 has been known for years that nor steroldal antl Inflamaratery drugs (NGAIDS) such 23 asplrin, lbupro®en, 2nd acetaminophen, provice
rclieed Toom deee, pweion, amtd infloresabon Dheongh [heie acddione oo ooy (20%) enspmess® Ton QO kosymies, COX=1 and =2, wie
flrst dentiAed In tha early 982 a5 the catalysts for an ‘mportant step ‘n prostaglandin blosyntkes 5.7 Although both anzymas kave siml ar
Tencliones, Thetie femporal cned spabiol expereseann peelleres e very dillesenl S O0X-1 it anslilulively aapresiasd o maeny soeeabico ol bypes ol
s considered 3 “housekeeping” enzyme with rales in such procassas as vascular hemostesis and gastroprotaction.® in contrast, LOX-2Z
sapmesrdon it preimanily e By Lachors ot as eondotoxins, cyloxioe, ane growdh o s COX-2 i expieresedd b sitess ol inllneeabon ane
produces prostaglandins that maciate infammatory and pair sansation responses.” CUX involvemant in ‘nflawmaticn, pain, and z variety of
diecesiies Do inspines] cessearehiees invesbgale The cedicns ol NEATD:S on Theva engpmmees, A ey acdvanness e e mode over ue
last 1V years in understarding the pain relief and anti-inf ammatory mechanisms of aspirin, ibuprefen, and the new LOX-2 irhibitors, the
machznism of azetam nophan zctlen has ramzlnec elushye.’:

Finally, isdenlilicalion of o oew iosyeme, C0%=3, suqoesls Vaal il s e Langed B awelbaminopaen.® 00%-3 wes disznvred by Notho analysis;
of cann2 cercorzl cortax KNA usng a CUX-1 cONA probe. The COX-1 probe unexpectecly illuminatec 2 band at 2.0 kb, labeling a transcript
e vontivened To fae QOX=3, arvallermale splioe variant ol COX=1 in whicyiehoen 1 eorelaines (Figuee 1), Tokeestiongly, ivleon 1@ ol only
prezant in caning, human, and murina varsions of CUX-3, but itis congarvad in angth ard sequenca n these species a5 well, While COX-3
rehaines alt el Theearmperlant caladylic aomd sboaedueal Teabuees of OOX=1 aed =200 i likely Thal infran 1 s resspeees bl Toe Pae devient eozyali

propertias of LUX-3 perhaps via subt'a alte-ations in structure, glycesylation state, and/or expreszicn.’
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COX 2 inhibitors

Lack of effects on platelet aggregation and bleeding is the primary advantage of COX 2

inhibitors vs nonselective NSAIDs

The first of the selective COX 2 inhibitors, celecoxib
(Celebrex) is approved by the FDA for the treatment
of osteoarthritis, rheumatoid arthritis, and psoriatic
arthritis. Dose is 100-200 mg daily

A second COX 2 inhibitor, rofecoxib (Vioxx), was
approved

Valdecoxib can be administered in a 40mg dose
about 1 hour before surgery and another 40 mg can
be given after surgery

Parecoxib is the only IV form of COX 2 inhibitor that
is converted to Valdecoxib in vivo. Dosing is the
same as Valdecoxib

Celecoxib (Celebrex)

Yas '8 the costration
for t109e with inflammualory
pore % jourt dimorders,. oo,

let"s Cretrate and have

a 300d time... Come onl
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CELEBREX. .
200myg CELECOXS

Celebrex

Analgesic and anti-inflammatory agent.

B g Ay A

Classified as a Cox-2

Action is in the periphery as well as the central nervous system

Stops pain at the site of transmission....noxious system.

200-400 mg

Contraindicated in renal insufficiency and a sulfa allergy -

€ cxgifica
MRegisterca
Nntco

’ A onesthetist



Ibuprofen-Caldolor $10

Shares the name.....

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*

Caldolor =3

(ibuprofen) Injection =
S00 mIB i ‘:::; e
(F?Jl? -971::-‘.%6315%);5. —_— c cxtificd
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Ketorolac (toradol)

[y
by tof
TROMETHANINE

VETOROLAC

NERRHM

NO evidence of unwanted sedation, absence of tolerance, reduction in opioid related
side effects.

Studies show use of Toradol with mild narcotics decreases hospital stay. Faster return
to bowel function.

Perioperative Single Dose Ketoraolac to Prevent

Postoperative Pain: A Meta-Analysis of Randomized Trials
De Qliveira, Gildasio 3. Jr. M2, M3CI Agarwal, Dz2epti MZ; Benzon, [ 1onorio T. MD

/ncsthesia & Analgesia: February 2012 Volume 114 Iscue 2 p 424 433
doi: 10.1213)ANE.Ob01323182334d6E
Anclgesia: Research Reports
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60 mg IM worked better than 30 mg




cltman Pharmaceuticals, Inc. TG S0P ain o - Ae
Gevena Toaser Y0reg

! NDC: 68387-440-30 g
Ketorolac Tromethamine 10mg woc_saueransde e
Gt T onmaut 200y Dot T Dot >
Do, T -

30 Tabtilets ar PSR Y Lep TN
g St -

Ketorolac

i o

.
RANEADST DY AR P e iy . ¥ s WS TRI23

Very effective analgesic, anti-inflammatory, and antipyretic actions

Available IM/IV doses are 15, 30 and 60 mg dose
30 mg of Ketorolac = 10 mg Morphine=100 mg Meperidine

After IM injection, peak plasma concentrations in 45-60 minutes

Half-life of about 6 hours

Contraindications: bronchospasm, angioedema, nasal polyps, concurrent use of other
NSAIDs, known allergy or intolerance to aspirin, history of Gl bleeding, renal
dysfunction, volume-depleted patient

& cntifica
MRegisterca

Nuvce
A onesthetist




Accounted for the original Glassman Study flaws
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Sprix-Nasal Ketorolac

Short Term use... Up to five days.

Some risk as IV or IM Ketorolac

Dose: 31.5mg or 15.75 mg each spray per nostril

Max daily dose is 63 mg
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Alkermes Pharm—Meloxicam IV

J Oral Maxillofac Surg. 2012 Jan;70(1):31-6. doi: 10.1016/j.joms.2011.03.039. Epub 2011 Jul 23.

Pre-emptive analgesic effectiveness of meloxicam versus tramadol after
mandibular third molar surgery: a pilot study.

Isiordia-Espinoza MA'. Sanchez-Prieto M, Tobias-Azua F, Reves-Garcia JG.

Egw ¥ ares PSrywess,. 2000 e 1S ANND) 3nen-Te.
Cyclooxygenase-z enXyme inhibitors: place imn thermapy.
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Lots of exciting information coming about
related to Meloxicam! More COX 2 than
previous thought e
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Prirmsary afferent

e Taror

Gabapentin and Pregabalin

This class of medications manage the spontaneous firing of
sensory neurons associated with neuropathic pain

Reduces pain with movement and can reduce chronic post
surgical pain syndromes by neuronal plasticity.
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Pregabalin-lyrica

Pregabalin is a new synthetic molecule and a structural derivative of the inhibitory
neurotransmitter y-aminobutyric acid.

It has analgesic, anticonvulsant, anxiolytic, and sleep-modulating activities. Pregabalin
binds potently to the a2-6 subunit of calcium channels, resulting in a reduction in the
release of several neurotransmitters, including glutamate, noradrenaline, serotonin,
dopamine, and substance P.

Anticonvulsants work to decrease the hyperalagesic response from the central nervous
system.

50, 75, 150 mg

wvesca=-o i

Dose dependent on procedure and weight

Mafheson e I NoLaclan A, . Trilof pregablinforaude and chroi e
st N EnglJ e 200731611420, dor 10 105GNE N 11429 ?ﬁ:‘;‘.‘ﬁ:‘“
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Gabapentin
ONCE-DAILY
Slcras-mainar A, Rejas-qutiemez J Perez-paramo M, Navarro-arieda R. Costofreamentof Gra h se’
peripheral newropathic pain with pregabaiin or gabapenti n ouine clinical pracice; mpact of (gubapentin) tablets
theross of excluswiy. J Eval Gin Pract 2016. dor 10.1111ep. 12634
Gabapentin is typically well tolerated in the correct does:
Doses range 300-1200 mg single does for anesthesia : max desa.ic
1200mg TID or max of 3600mg/day \%m—r =
e
*. - .oo m
Typically single small does (300-600) little problems I e
(gabapentin)

Keep in mind Half life of 5-7 hrs
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JCaln Bez 20016 S¢p 12 $E31-40 dcl: "0 2I4TWPR.ST12626. coolicelnn 2016,

Use of preoperative gabapentin significanily reduces posioperative opioid conaumption: a meta-analysia.

Jowwrmgen 81 1o OS2 Clornbeyliio RS?

) Auther informatien

Abstract

OBJEC IIVES: FTectlve nnataperative naln mananament I criclal r the cere o e ~al natlents Oplalds which are enmmanly n=2d In mananing
postoperative caln, have a potentlzl for toleranca and adelction, skerg with sedating slc2 effecis. Gskasentn 2 use s3 = mulimadsl enalgesic
reglmen to tr2at naurzsathlc paln h3s seen documentzd as hev ng fevorable slde efacts. Thls meta-sralysls examinad tha use of preoperative
gzbapentin and its imgact on so0stec2rstive opioid consumption.

MATERIALS AND METHODS: & comp-she~sivs libersiure searc- was conducted to ideiity ra~domized control frizls thal svaluatzd preoperative
yubupenlinn un poslepcrsive opivid consurmplbon  The sulcemes ol inlescosl were camulolve ogicic corsuimplion ollowing Ui suegery and e
inccsnes ¢ vomiling, sornwlsnce 4k Nauses

RESULI S: Mat=inf | 793 patinnte Invalend e 17 rindemiz2d cortral 1dals formed he final analveds far this c1udy Posteparative nplald
censumgzlon was reduczd when uslng aebapentn vAthin the initlel 24 hours falawlng surgery (sandard mear diferance -1.35, 059% conficznce
int2rval [CI] -1.95t0 -0.73; M<0.CC" ). Therz was a significant reduction in morg~ a2, fentanyl. and tramedol coraumption (P<0.05) While 3

gigr fica incraase in 20s1cparative somnolence inc dence was observed [~elatva risk 1 .20, 957% Cl: 1 10-7.541 =<0.05), thera wera no significant
effects on 20stca2rative vomitng and nauses.

CONCLUSION: The =dminisbabor ol provpsialive gabs pslin 1sduosd s consvimnpbon of opivids during the oiligl 249 hours | ollowing suigery
o azadonc Jioncioe poscopelive: epeaicks wilks preapesstioe gabomentio ooeeoed posoopeclive sormmekesc:, ol oo sigoilconb dilomeozes v
nhaarved 11 ngnzza and vam ting Incldenrea Tae reaults fram thi= 3sdy demanstrare that nehapentin Is mar= berffizlzl I mastactamy and aninal,
shidmvical s theeroid s Gabsapsoendin s o elazive sooaliprede acjooed ) arcl dioieisme: shookd censido 0w i oonallienon Bl Bcstonenl pliae
smong patlen= undrmnlnn elective snrqery
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Gabapentin not just for pain!
Pretreatment for Anxiety

Sum Fr Oometh Swc din, 2212 Ol 317700 0223 7. v 1010135 w20 2212.05.208. Epulb 2012 ' 6.

Effecta of a single 1200-mpg preoperative dose of gebepentin on anxiety end memary.
ACEm T, Dordenaes L Seszer O, Chauvi M

+ Author imrormation

Abstract
RACKGROUNI: Cabspentn hes anthypera geslc and cotential anxblyt = effacts. We therefors eveluatec the affacts of gabapentin pramedaeation

on anxlety. amneslz, and sedaticn We 1estad the primay hypothesls that 1200mg of orsl gabapentin 2 to 3h bsfore surgey raducas sreoparativa
enxety. Our 3econday moothes s was the: gabasentin adminlsration s sedstiva without causng preoperedve amnesla.

STHDY DISIGN: Prococclive, rardon iced and placebo comaolled Sludy

MEITHOUS: Surglcal patlents hawing general anaesthes @ were rancomly asslgnac to eithar 12003 oral gabapentn (n=132] oran lcarticaklocdng
plaraba (n=12) 2 ta dh befare anaazhasia Anvisty, sadabior and amnasiz wara quantitad kefars pravadicatian, ?h tharaaftar and
prrdezncnatively Preopesalivee oty weoss mizosoneel esineg e Spic iy e state: bl ani g inventang (ST stobe) seud thee visoe! ame: ongue seal
ensely (VAS)L Mzmuoy wes esgegsed w B Ue giclure s2call besl of Sacdgryss end Vandzrae U Hesuly ooz comnpered will L Mo -\hilney U or
Chl2) t=3ts as apprepriate, M<0.05 was conslderac statlstically slan Seant.

RESULTS: STAl 2tate aur primary autrama, dacraasad siqrifcantly in taa nahasancin groap, fram 37 212 0 0 2nd ramairad ninchanged o cha
plavxebe ggreapsy, o 383 o 30 S 00030 T he VAS seeoe bon s ody s decreasnd, bal val sigeilivas ' he, lann 283 1o 18 20 a B gabicendin
wior gnd lroen Z8.07 w 2E¢ 00 e placsbo group { =U.LES] No dillmence wirs voszived o i gnimesic eliec], non id B groog s Cilles in lennz o
recovyary ©Tas or s24stion Scores.

CONCLUSION: Gahapantin pramac cation 1200mq, aeavidad prasparat e anindyzis withain =3using sadasinn or inpainnn praoparativa mamany

?ﬁ. £ 1 -..??*7
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Gabapentin for PONV

Aran Cynconl Cootct 20D Maw 2253 15ETT-S0 oot 10.1007/900374-01 1-2023-5. Epus 2011 Aun S.

Effects of gebapentin on poatoperative pein, nauzea and vomiting after abdominal hysteractomy: a double
blind randomized clinical trial.

Ao L' Hecan L Megkeoxy=gd MM, sgi 2

@ Author Informadon

Abstract

PURKIPOSE: Gohaponen hon ceveantrated analgenin offzcts in 2ame stisdinn This dndhle Bind randamead clinical mial (RCT ) was candcrer
wor agbe woie bier U pre-canplive vse ol gessp=idn E0J my could redace pusopmzlive pain, nguzey aod vomiling, and neepeidine cunsaimslivn
i1 palivr be el hysler=cloony.

MEITHCUS: Netavcer 2005 and 2010 o rotcl of 70 pabictn who wers candicdies far abdeminel ypsorrncbamy wese anacsccd far 2l giai by 10 enter
tha study Thirty patients wars szchided for dfarsne reazans and 140 inclhudad parants wera “ancomly sszined 1o ana of ten omaps accardinn to
tha malhae of fezimant. gahaparin ce placsba, In 3 canhla-alnd marnes bafora hystarasiany Pastaparativaly, tha paln was assesaad oo 2
veau ndogue scale (VAS) ol 1, 22 2 aed J4 b al recl Mopuridine mbormicsoukoly was weod o Dol pusleoescbee pain oo VA soore une

pet oz dornornd. Tulad micpandine wosd s ermctic Crey cursurpbivn o Uiz @t 22 h ol surgory wos o eceecd. The giol iz wediswconed o

it - rumher IRCT2017 GTIELRPSNT

IESUL|'S: Fatlerts In the gabapantin group had slon ety lowe: VAS scores &t 2 tmeimervals. than thess In 1e slacess group. The 1o2al
weagivie 2 cermomee b o wsbasentin group was S guificantly kess than e e placcbe vrowp. Poslopuratve o and vooniing PONY) and
s rendiz d g eomeegiion aae e sicoe® iy ddoeeses <l in gabopentin rocn

CONCLUSION: Praampriva taa of qahapart 2 030 m arzly shwlfizardy decrassas pasteparativa naln and POV ard 5 sa rasnies ara gashe
and anll emet = drug requiremsrts 1 pater:is who uncarge atdomnsl s atarectcmy.
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Dyloject

LAKE FOREST, lll., 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.

administered more convenlentl ina small-volume mtravenous bolus over 15 seconds as opposed
to other injectable non-opioid analgesics that are formulated in large volumes or require dilution

~—L,  DYLOJECT
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http://www.hospira.com/
http://studio-5.financialcontent.com/prnews?Page=Quote&Ticker=HSP

WOV

Tramadol (1-3 mg/kg)
Single Pre-Operative Dose
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Tramadol Infusion for Postthoracotomy Pain Relief: A
Placebo-Controlled Comparison with Epidural Morphine

Biocth Mank BE. FCA (S Dy, Teboil A FCA (S&)Y, Huijke Sylviu A. F8A SA)T Jurmpes MNichael =, LDt
Aol ia & Aibopr i

A ZICY - Vol ona B - Issia < - e BO3R0H

dC! 10 10B7VACDCO0OS3S-20C 20300 0-0C0 D02

Zerdilocassiss Arestnesiat [Ressarch Fepor

J Meuresot KHural =ract 2017 Jan Man3(1r5s $9. dor 10 1100E: 5 37 4/. 183555,

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

llangavan V!, Vivakaran 7' Gunasekaran ° Devikala 17

Angsth Pain hed. 2016 Jul 26,6(3)£37775. eCollection 2016.

Combined Ketamine-Tramadol Subcutaneous Wound Infiltration for Multimodal Postoperative Analgesia: ~
A Double-Blinded, Randomized Controlled Trial after Renal Surgery. =g
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Not Everything is it appears?
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
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Is Nitrous Back? 2009

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 Gynecol 2002;186(5):S16-24.

Marmor TR,Krol DM. Labor pain management in the United States: Understanding patterns and the issue of choice. Am J Obstet

Gynecol 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 Gynecol 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 Oxide During Labor: Less Pain Relief, High Patient
Satisfaction

-

Desoety MOovenr repoertad eflecCtirvermess for labor
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Cannabinoids

Salivex
Ajulemic acid

Nabilone
Marinol
Cannadur
Cannabis

Hippocampus

Cerebeitum

As of 2013; 23 controlled studies looking at Cannabinoids for pain
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http://www.google.com/url?sa=i&rct=j&q=doan's+backache+pills&source=images&cd=&cad=rja&docid=l5fUj86kfYPxPM&tbnid=nhsIBkK0DozbJM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.soap.com%2Fp%2Fdoans-extra-strength-pain-reliever-for-back-pain-47022&ei=UcqOUeXTFoWg9QT3sYHoBg&bvm=bv.46340616,d.dmg&psig=AFQjCNH3QdferqfeYR90NpCCz_loN-jLQQ&ust=1368398795985203
http://www.google.com/url?sa=i&rct=j&q=ketamine&source=images&cd=&cad=rja&docid=PZ_SWj9Sz1MexM&tbnid=rzhEs3jybQ3_dM:&ved=0CAUQjRw&url=http%3A%2F%2Feztest.com%2Fketamine%2F&ei=j8qOUYCyN4y08ATPkICoAw&bvm=bv.46340616,d.dmg&psig=AFQjCNFMTc5KeNxC9Npqv7CtvQPtrRTNOQ&ust=1368398856839517
http://www.google.com/url?sa=i&rct=j&q=nitrous+oxidd&source=images&cd=&cad=rja&docid=XVCoIDDevF948M&tbnid=zOgGUJchW84HVM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.erowid.org%2Flibrary%2Fbooks%2Flaughing_gas.shtml&ei=LsuOUbC6BovG9gT8u4DICA&bvm=bv.46340616,d.dmg&psig=AFQjCNFCon45ag-2TCkGwwoJV5acpiTItg&ust=1368398973537978
http://www.google.com/url?sa=i&rct=j&q=xenon&source=images&cd=&cad=rja&docid=wZTcCjDWag9GRM&tbnid=DZyOm9GV6Wu6-M:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.bu.edu%2Fchemistry%2F2011%2F05%2F27%2Fchemistrys-new-periodic-table%2F&ei=g8uOUcXnHYOw8QTMoYHACQ&bvm=bv.46340616,d.dmg&psig=AFQjCNG6Cxj9h6Qbi36GjR5LO9tV170J-A&ust=1368399072993945
http://www.google.com/url?sa=i&rct=j&q=methadone&source=images&cd=&cad=rja&docid=OMvwIBwxv_NqKM&tbnid=CvCCNVL8ti5tFM:&ved=0CAUQjRw&url=http%3A%2F%2Fwww.pharmedium.com%2Fcompounding%2Fservice%2F61%2FMethadone%2F&ei=1suOUYq6GYWQ8wTFn4HIDA&bvm=bv.46340616,d.dmg&psig=AFQjCNGsRrwMYygT_47jqKkO-g4i1hZSmQ&ust=1368399161352914

What about the NMDA Receptor?

NMDA Receptor Activation
» Ketamine ~
» Magnesium /X
> Nitrous —{\ 7 ‘\;"';6 >
» Xenon = 4 \‘_g.i-*ff*"\ *
» Methadone o Magres /m",\/_
Menantine, Amantadine, -
Dextromethorphan R Cimeoea
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Ketamine

NMDA non-specific receptor antagonist

The only true single
anesthetic drug

Causes dissociative anesthesia

NMDA plays a important role in processing
pain via glutamate

20-30mg bolus with additional 8-16 mg/hr
infusion. First line for chronic narcotic
users... keep dose less than 0.75mg/kg
(90kg pt -67.5 mg)

Ketamine

L e ]

- ¥
Trassdocticon
Lavand'homme et al. \ 3

Anesthesiclogy
2005; 103: 813-820

-~ — -
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KETAMINE HO
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Ketamine

ll ’
fﬂ

ST

ia: T ENSm—n =
Analgesia; 0.1-0.2 mg/kg IV FE = g =
B e = —
!_‘ —-:——-;:— . t-T— - —
nd

At these low levels ; little 1f any side effects; (cardlovascular
psychological side effects)

At amnesia and analgesia doses; proper pretreatment with a benzo will help
eliminate the psychological effects if any....

Keeping doses less than 1 mg/kg with a benzo is the max benefit of both
drugs

. o
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Ketamine

Onset of action:
IV <30 seconds
IM-- 3 — 4 minutes

Peak effects:
IV 1 minute.
IM-- 5 — 20 minutes
PO 30 minutes

Duration of action:
IV 5 - 15minute
IM--12 — 25 minutes
Epidural 4 hours

Alpha and Beta Phase---- Alpha 15-45: Beta 2.5
ﬂours

REMIPHOL......
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Ketamine PCA

Acute Pain

Conti int infusi t 0.1:0.2 mg/kg/h | di binati ith
oo B S e R T B S o T o T T SR et oF o eE et ve s ot Ay
pain.

Commence ketamine infusion at (2- 4 mg / hr), (2mg/hr for elderly), and then titrate up according.

The, 11re}§:10mmended infusion rate is usually 2— 8 mg /hr and should only be prescribed by an anesthesia provider is
available.

Chronic Pain

Patients with intractable chronic pain may be admitted for administration of ketamine infusion with escalation of dose as
prescribed. This may be given by subcutdneous or infrequently by intravenous infusion.

The dose of ketamine may be increased and titrated by the pain medical officer as prescribed, according to analgesic
response and/or side effects.

i
KETAMINE | KETAMINE ~aBan
PCA = PGA -gzﬂiﬂed
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Magnesium

NMDA antagonist

Dose 1-2 grams in a normally healthy
patient diluted in 50-100 ccs given
over 30 minutes

Or: 30mg/kg bolus with 500mg/hr
infusion for the duration of the
case...

Blocks bradykinin release in the local
vasculature; works great as a
predosing agent in small doses for
propofol -- dose this in mmols

Pasint Modicane | laly 203

Perioperative Systemic
Magnestum to Minimize
Postoperative Pain: A Mcta-
analysis of Randomized
Controlled Trials

Vildasio 5. De Oliveira, Jr, MOy NS Lucas J, Castro-Alves, M.D. Jamil 5
kKhar. B.5.! Robert ). McCartay, Pharm.D

¥ Author AHtiliations & Notes

Argsthesiolagy O/ 2015, Yol.112, 1/5-150,
doi:10.1097/ALN.Ob0 1363132776304
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December 14, 2016

Intra-Axgticular Magnesium for Aryrthroscopic Surgery—
Related Pain

Reviewvw articlie

Peri-operative intravenous
administration of magnesium sulphate
and postoperative pain: a meta-analysis
E. Albrecht, K. R. Kirkham, S. S. Liu, R. Brull

First published: 1 November 2012 Full publication historny
DOI: 10.1T111/7j.1365-204948 2012.07335.x% Views/save citation
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roliway

300 mg Magnesium and 40 mg of Lidocaine

Clinical Therapeutics/Volume 38, Number 1, 2016

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

Jiehao Sun, MD; Riyong Zhou, MD; Wendong Lin, MD; Jiahao Zhou, MD; and
Weijan Wang, MD

Department of Anesthesiology, st Affiliated Hospital, Wenzhou Medical University, Wenzhou, China
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Nitrous Oxide

Very useful has NMDA receptor activity.
Rapid onset of analgesia and rapid recovery

In concentrations of 50% is as potent as 10mg of IM morphine.
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Methadone

Synthetic Opioid developed in Germany in 1937 | =5 Madedasa O L—i‘-»

Hydrochloride
Injection, USP A >

Cheap and long acting

10 g/l

Suwr Parwnterad LUse

IEPHARMA £
|
'd

Methadone
rpocton, LS

Half life 24-36 hours -- fat soluble i gri’."::: e

Mu-receptor with limited action on NMDA -

5-10 mg single dose decreases the intra and post operative opioid requirements

Additionally this drug does not have the euphoric effects that other narcotics have
and this may be of great benefit in those with addictive personalities.
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Pain

Clonidine works on what receptor?

A.Alpha-2
B.Mu-2
C.NK-1
D.TRVP-1

‘Q
NOREPINEPHMAINE v \ Clonidin
Doxmodotomldlno

~g= iAlih- roceptor
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RLVILW ARIICLL
Yeur - 2014 Volumee - & | Issue: 1 | Page : 92-3€

C I O n |d | n e Clonidina for management of chronic pain: A brief review of
the current evidences

Al kwnos, Sous b Moy, Buncel Khaoma, Ualicn kunae Buidya

Ceparom=t of Avyesthasia and Irt=nsve Cae, oMl Irca Irstibute oF Nac call Zoerces, Y ow Delhi, Irc 2

Alpha 2 agonist that works presynaptic centrally by inhibiting negative feedback and blocking
neurotransmitter communication

When administered orally can augment spinally mediated opioid analgesia.

Can be administered anytime

Inhibits the release of substance P blocking pain reception
Half life 9-12 hours

Works great as a anxiolytic with minimal respiratory depression

= A AT e—=FTre—F s Ao rnaiist=s Ffaaox
NResmidiaorTiraoal A Adszsestihrheaeasia: A CTlizaxia=al1l
Rae~viaeasy ofF CTClaoaormidinye (1 9S9=—=2 —
A=)

Formres €. EiscaramcEi. IO Periar e Foe I<ooclka, PAIEDT Wi altes E<lisyasciz=, 1>

- Asasrhhor TNote= l

e sthhraesTicolamsy & A oS, Wol S5, SIS S oS =1 cfais
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Precedex (G)z Precedex:

(dexmedatomidine HCI higction)

Zhonghus i Xue Za Zhi. 2017 Jan 24,67(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 2J, Xiang OM, Zheng JW.

Alpha 2 Agonists Pathwayvs

Alpha, Agonists -

-

| =3 'y
\Cocndms P

[Cenin Do 'y
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Lidocaine Infusions

e —
Lidacame,

{4 vog /el ]

Half-life 8 minutes e
90% hepatic metabolism P450-1A2—renal 10% L == E‘_oj_-\_;:ff
Bolus 1-2.5 mg/kg Load \{:»-_:-“*:::‘—::—;:__‘E
Infusion 1-3 mg/min =
Stop infusion 60 minutes post skin closure
Opioid Sparing effect ‘
Improved pain scores—some studies showed this effect for 48-72 hrs.
Return to faster bowel function
Decreased length of stay
B C cruinica
Registezea
NMurse
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Anesthesiology. 2011;115:575-88
De Oliveira GS Jr, Almeida 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 abcve 0.2 mg/kg don’t getyou any more pain relief. An exception may be greater pain
relief with movement (e.g. early ambulztion in 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 mare than we do with

current PONV dcses. ==z ’:;Z
cxtificd
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The Effect of Single Low-Dose Dexamethasone on Blood
Glucose Concentrations in the Perioperative Period: A
Randomized, Placebo-Controlled Investigation in
Gynecologic Surgical Patients

Murphy, Glenn S. MD"; Szokol, Joseph W. MD"; Avram, Michael J. PhD; Greenberg, Steven B. MD';
Shear, Torin MD"; Vender, Jeffery S. MD"; Gray, Jayla BA"; Landry, Elizabeth BA'

Anesthesia & Analgesia:

June 2014 - Volume 118 - Issue 6 - p 1204-1212
doi: 10.1213/ANE.0Ob013e3182a53981
Ambulatory Anesthesiology: Research Report
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Regional Anesthesia

Blocks... Do we not use them enough?

Prime example...

DPM comes in for a “simple” procedure... why are we
not doing Blocks for this?

Thoughts?
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Regional Question?

Have we skipped intrathecal narcotics?

Have we forgot about locals and instilling
locals into wounds...
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Exparel

EXPAREL 1s 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
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Pulsbs Hoets Sovice

Food ond Ovuy Sdevitchulae
B¥Ivar Bpang, MD 20553

TRANSMITTED BY FACSIMALE

Baws Stack

Fresdent and CEQO

FPacira Pharmacsviicals, Inc.
S Syhvan Wizy

Pa=sipoany NJ C7CSa

Re: NDA & 022496
EX”:R;EL‘ (buphataine Iposcme IKColabic sUapension)
R PAE. 2

WARNING LETTER
Caar ¥5r. Stack:

Az pant o'ils reuine moniioring and survellsnce program, the Ofos of Prescription Drug
Fromotion [OPCF) of the U .S, Food and COrug Admirssaation (FDA) has revievsed

ec ucaticnal lachnicue flasheards (EXP-AP-0124-201208 & EXS-APLD134-201210)
(acministratcn guodes) and & jcumad ad (EXIF AP QO3 201302) for EXPARELT (bupivscsine
lipesoms injecladls susponsion) (Exparci) submiied by Pacira Pharmaceubcsis, Ing, (Pacira)
undaer cover of Formn SUA-Z2S3. Tha joural ad was aksa submtiad as a compleint ic tha
OFDF Sad Ad Program  The adgminisiration guides provide avigence that Expareal is niended
for mew uUsEs FOF afch It lacks approval, and for which its Rbeling does nat provide adacuais
droctions for e, which renders Exparal misbranded within the meanng of the Federss
Food, Drug. and Coemetc Act (FDET Act), and rmake ks disiribution viclative., Ses 21 US.C
3IS5S(a), ISZN); S31{a). (o), 21 CFR 201 5, 201.100; 201.115. 201.128_ in 20diton, tha jour~ai
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Lugal Briuls
Perindleals
News

Adverticing &
Spunsurship

Media
™ Memarkm
National CRNA Week

current Fuents

Convention Laily

AMERICAN ASSOCIATION OF NURSE ANESTHETISTS
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Potential for Wrong Route Errors with
Exparel
Thers 15 2 dangsrous potential for emrors in the administration ot twe Took-alike’

medicatians that are or will ke rommnn 'n anesthes'a practize n this caintry: propafa
and tha new hiplvacalne lipasomal =nspeasinn Fepared, mat meant far v

Aardminlctration. Both are mllky white suspensloas. and ancnise prannfal =a7 anen the
vnly such modicobon for many years, areal pelential Tor ciror caisle,
Expurc! v 2 locyl ancst]ictie Ul s miilrated o a surgicol wound Jutiny o suryical

procedure tc produce postsurgiczl analgesia. It is not niendzd for systemic vse. Wher
prepared in syringes, these products =ssentzlly look idartcal. If Lxperel is accidenta'ly
zriminlstered Intravennusly Instead of propofel, foxic Maod concentrations might
ronndt, and cardiac conductivity and oxcltahillty may he dopres<ed, which may
lead Lo alriovenlricular bluck, venlrivuiar arrhiylfnnias, and cardiav arres(.

Propato ic used as an anesthetic durng surq cal procecures ard as a sedative durng
procedures or for patients undergoino mechanical vertilation. |hus, Exparas! and
propcofol may be used 'n similar healthcare settings.
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Conclusions:

Sources of Postoperative Pain

Acute nociceptive pain from incision

Musculoskeletal pain from abnormal body positioning and
immobility during and after surgery

Neuropathic pain from excessive stretching or direct trauma to
peripheral nerves.
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Conclusions:

Not all patients are the same

Not all patients process and perceive pain the same wa

Pain is unique

Opioids are not always the best choice
Not all patient react the same way

Don’t be a cook book provider....

Opioids are the only group with no ceiling
All others have ceilings for use

—
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Additional Thoughts?

", Cymbalta®

Anti-depressants duloxetine HCI

Selective Serotonin reuptake inhibitors
<& (Celexa, Luvox, Prozac, Paxil)

Serotonin norepinephrine reuptake inhibitors
<& (Cymbalta, Effexor )

The important part of this is continuing

therapy through perioperative perLod!
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Pain and Pain Management

This is a evolving field, this is only the tip of the
iceberg. Keep learning.

€ cxgifica
MRegisterca

Nuvce
A onesthetist




Tl el

Can I be excused?

.. my brain is full |

=
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Questions

Thank youl!

Email me for the articles:
pstrube3000@yahoo.com
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