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Learning Objectives

After the completion of this activity, the participant will be able to:

» explain how remifentanil alters the pain sensation process leading

to RIH,

describe the underlying mechanisms of hyperalgesia and its health

implications,

»> identify the multimodal analgesia alternatives that can be used to
decrease RIH,

» Outline current recommendations for analgesic administration to
manage RIH, and

» evaluate the risks and benefits of each multimodal analgesic
medication as a preventive intervention for RIH.
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= Hyperalgesia is a heightened response to stimuli at the injury site,
creating a more robust perception of nociception.

+ Uncontrolled postoperative pain can lead to increased opioid use,
prolonged hospital stay, increased morbidity, decreased functional
and quality of life, increased health care cost, chronic pain, and
adverse health implications. *

2 e_qunil induced hyperalgesia

V)
* inflammmatory

mecators
* Aralgnse

Research Question

P4 #0uLL patierts WEO B el emdentand st

TMC Health Sciences
Resource Center

* EMBASE, PubMed, and
The Cochrane Libeary

>| doak 1he wwe of 4 i o at Sdatad
C (CUTRaeet 1 00 s g,
()T ————
T tha Tt 24 Bours poet meniunteni s
Literature Search

Filtered

* 20042024 and Type of
Stuay

Keywords

* ‘remfentanil
‘nyparaigesia,’ ana
‘analgemcs’

* Boolean oporator AND

Selected Articles

* Snowbalting method
* 11 ransomized controlled
trinls

Grading the Evidence

Level of Evidence *

A

Level I: mets-analysis

Leved I1: experimental (18)

Level IV: non-experimental
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» Speacified surgical procedure

* ASA physical status -l

* Ages 18-75
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Exclusion Criteria

* Inability to make informed
decisions

= History of substance and
drug use

* Significant medical disorder

* Allergy to medications used

* Current use of analgesics

= Psychiatric disorder

* Chronic pain

* Underweight

* Pregnancy

* Obesity

A Multimodal Analgesic Approach to Attenuate Remifentanil-Induced Hyperalgesia (RIH)

Synthesis of Evidence
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Recommendations for Practice

»Dexmedetomidine:
< Bolus dose: 0.2 - 1 mcg/kg over 10 minutes given before
remifentanil
<Continuous infusion dose: 0.2 - 0.7 mcg/kg/hr started before
giving remifentanil
<Bolus can be given with infusion; infusion should be stopped at
procedure completion
< Avoid in hemodynamically unstable patients
»Ketamine:
<»Bolus dose: 0.5 mg/kg given before remifentanil
< Continuous infusion dose: 5 mcg/kg/min (start after bolus has
been given; stop at skin closure)
< Avoid in patients allergic to ketamine and patients with
underlying conditions that can be exacerbated with ketamine
(aortic dissection, aneurysms, uncontrolled hypertension, and
myocardial infarction).
< Use with caution in patients with schizophrenia, hemodynamic
instability, intracranial hypertension, and a history of
emergence delirium.
»>Flurbiprofen:
“Bolus dose: 0.5 - 1.5 mg/kg given before remifentanil
<+Avoid in patients with an allergy to NSAIDs or aspirin, have
gastrointestinal bleeding, peptic ulcer disease, cerebrovascular
bleeding, hemostatic dysfunction, pregnancy, and renal
impairment.
»Parecoxib
“»Bolus dose: 40 mg infused over 10 minutes given before
remifentanil
<+Avoid in patients with an allergy to NSAIDs, aspirin, or sulfa,
and or have renal impairment.
>Partial Opioid Agonists
< Butorphanol bolus: 20 mcg/kg given before remifentanil
< Nalbuphine bolus: 0.1 - 0.2 mg/kg given before remifentanil
< Buprenorphine infusion: 25 mcg/hr started before
remi anil and stopped 24 hours post-op
< Avoid in patients with an allergy to butorphanol, nalbuphine,
and buprenorphine and in patients with opioid addiction.

» Limited number of articles for each drug

» Moderate level of evid: ; need for meta lysi:
and systematic reviews

> Small sample sizes in some of the articles
7 Variations in drug administration and timing
> Variations in hyperalgesia measurement techniques
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Background

80% of surgical patients experience postoperative pain
88% of these patients experience moderate to severe pain
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Current practice includes administering intermittent boluses or
infusions of short acting opioids which can have the following effects:
Fluctuating blood level concentrations > respiratory depression,

deep sedation, inadequate pain relief

Opioid induced hyperalgesia = increased sensitivity to painful
stimuli due to a lower pain threshold

Acute toleronce = larger doses of opioids needed postoperatively

Properties of Methadone

N-methyl-d- norepinephrine
poten':‘:u aspartate and serotonin
e antagonist reuptake inhibitor
Metabolism:
N-demethylation
by CYP2B6 Rapid Equilibration:

Elimination Half-Life:
24-36 hours

4 minutes

fits of NMDA Antagonism:

* Opioid Induced Hyperalgesia

+ Opioid Tolerance

* Chronic Postsurgical Pain =lhn
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Literature Search

Texas Medical Center Library: Medline Ovid, PubMed, Embase
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Filters: English language, Peer reviewed, 2010-2024, Human subjects
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Intraoperative Methadone and Postoperative Pain Management in the Adult and Pediatric Population
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Synthesis of Evidence

Of 13 articles, 12 showed less
postoperative opioid use in patients who
received methadone versus those who
received shorter acting opioids.

The administration of an intravenous methadone bolus during induction
of general anesthesia resulted in:
statistically

sigreficont
decrecses in

HOSLOPErative 0peoed
requirernents at 48
and 72 hours*

No significant difference in
opioid related side effects™
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Recommendations for Practice

Adult Population:

Arweteia

Pediatric Population:

Methadone may allow for decreased opioid mnsm;!ion inthe |
pediatric population.

However, due to limited randomized prospective studies, strong
recommendations for introoperative methadone use in the
pediotric population cannot be made.

Study Limitations

Heterogeneity in
comparison drug
of choice

Retrospective
study designs in

Emergent cases

not included pediatric

population

Future Research

Larger sample

sizes

Consistent dosing
regimens
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® Decrease in SBP = 208 from baseline®

* SBP < 80 mmHg!
* BAAP < B5 mmHg for > 1 minute?

= 313 million surgeries woldwide annually™
= Frequency of intraoperative hypotension is 335%°

= Brief episodes increase risk of acute kidney injury, myoacardial injury, and mortality™
» Major cerabrovascular ar cardiac svents amplified by depth and duration of I0H%®
= $1.2-84.6 million in annual ssvings™

Monitoring Equipment

Mon-invasive blood pressure cuff

= Based on oscillometry
= An indirect blood pressure measurement

= Systolic and diastolic pressures are calculated from point of maxi

Invasive arterial line

= Pressure transduced as harmonic waveform through incompressible fluid-filled tobing
= Pressure is then coupled with a Wheatstone bridge cincuit

= & direct blood pressure measurement

The Hypotension Prediction Index (HP

= A cammercially available machine le
= Prevides wnitless number from O to 100

= High priority alarm triggerad when > 85

= Predicts hypotension 15 minutes before event™
= Sensitivity and specificity — B1% at 15 minutest!

= Improves to B8% and B7% within 5 minutes'?

RE \ sy,
Acumen I Cuff Acumen |0 Sensar ClearSight Cuff
SHPL ; “HEL i =HPI i

it s s echaands comfealt hoare professionals/products servoesthemodyn am | comonitarning.

Research Question

In adults undergoing general anasthesia,

does the utilization of machine learning-derived early warming
systems for the management of intraoperstive hypotension,

compared to standard gozl-directed care,

decrease the depth and duration of hypotension

during the intraoperative period?

- Texas Medical Center Library Online Portal
- Databases
> CINAHL, EMBASE, PubMed
= Filters
* Peer-reviewed, English language, 2018-2024, articls, full text, available anline
- Key & MeSH Terms
»* Machine learning, intraoperative hypotension, hypotension prediction, hypatension
general anssthesia, naninvasive, clearsight, samputational intelligence, computer
reasaning, artificial intelligence &, intrasperative complicatian ¢, pericperative
complication, machine intelligence, HP1 hypatension prediction index
- Aides
> TMC Librarian censultation, Yale MeSH anakeer, Baolean aparators ['AND, ‘OR,’

Duplicates excluded
Reviewed for relewan se
Snawballing techniqus

Levels & Grades of Evidence

Oxford Centre fior Evidence
Based Medicine®

United 5tates Preventive
Services Task Force'*

= Strangly recommend
Meta-analysis * Substantial bensfit

- Highly recammend
RCT * Maoderate benefit

= Selectively recommend
Ouasi-swperimental = Small nat benefit

- Recommend against

Mon-experimental HNo net benefit

m Feas et

Lewel ll: 7 articles
Lavel [I: 9 articles

Insufficient evidence
Evidence lacking ar poor quality

Grade A: 10 articles
Grade B: & articles

Population Characteristics

Inclusion Criteria

= = 18 years old™20

= Significant cardiac dysrhythmias®®
» 2 45 years old¥® 10.1%,24, 38,28

= General anesthesial®-30 = Coagulation disorders?538-2-22
= Intracperative MAP = B5 mmHgi® = Usze of regional anesthesia™
* ASA physical status 1-1VEE=0 = Sevens sortic stenosis!s 212205

o HIABIRIBIINI0 g g2 g pyISaT18 = Cardiac defects or shunts3 17101224

. H-Eas » Patients raquiring
* Surgical duration > 2 hris3 hemadialysis?® 8103222829

* Emergency sunge ryl 182121205

When compared to standard goal-directed care with invasive or non-invasive
blood pressure monitoring, the machine learming-derived early warning

systems had:
Primary Outcomes

Fawer incidences of
i rative

ntraope|
hypotension®15.17-24.26.28

*p< 08

Secondary Outcomes

MAP < 60 mmHg MAP < 55 mmHg MAP < 50 mmHg

= Decreased time-weighted = Mo difference in time-
weighted averages®
1= = Decreased number of
hypotensive events=1728

= Mo difference in number of

- Decreased time-weighted
average

- Mo difference in 6
weighted averag

average*??

- Mo difference in time-
weighted sverags™

hiypotensive svents?™

* pe D5
Intraoperative Fluids
Colloids Packed red blood cells

= Mo difference® =52 o

2438,39

= Mo difference®
* Increased totsl volyme S

Intraoperstive Vasopressors
Phenylephrine

= No difference® 21282

= Increaced dose®?

= Incressad cumulative

w13

doss

* pe D5
L ypemsmsn |
MAPF = 100 mmHg MAP > 110 mmHg MAP = 130 mmHg
= Incresse in time-weighted
average s
= Increased incidence of
hypertension®!s

= Increase in time-weighted
average
- Inereased incidence of

=11

= Mo difference in time-
weighted averags®

- Mo difference in incidence’®
hypertensian

= Mo difference in time-
weighted sverage

= Mo difference in incidence™

* pe D5

Exploratory Outcomes

Intensive Care Hospital
= Mo difference in length of shay 52022 « Decreased bength af stay=al
- Ma difference in length of stay0325329

* pe . D5

Aeute Kidney Injury

= Mo difference o

Cer Event

= Mo difference’™ =

= Significant increased cost difference of 5307 for HPl equipment™
= Mo difference in hospital stay or ICU admissions??
= Mo difference in total cost™™

¥
= Mo differenoe?® =539

* pa 05

Applications of Machine Learning for Reduction in Intraoperative Hypotension
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Recommendations

= Adult patients
= ASA -1V

= Anticipated procedure duration = 2 hrs
= Non-cardiac procedures

= Begin monitoring 10 minutes before induction |
= Intervention consistency

Future Research
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Neuraxial Dexmedetomidine in Labor Analgesia

College of Disclosure: The use of dexmedetomidine via neuraxial route is considered “off-label”.
Medicine
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Neuraxial dexmedetomidine results in: Y Trancs, : ) i oo . . Dexmedetomidine Dosage
Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice — Nurse Anesthesia |
#  alonger duration of action of analgesia.
¥ aquicker onset of analgesia. ) . L. W ¥ No statistically
% decreased maternal pruritis, Grading the Evidence Study Characteristics oe significant (p>0.05)
#  no worse maternal nausea and vomiting, increase in seconda
#  no adverse fetal/neonatal outcomes. Strength of Evidence Outcomes Measured outcomes with ¥
* Substantial net bepefi s : - 18 rs ol
s 6 | | | 2P Dwdonctanagesia e 0,10 Smeg/miiss
= Simgle uterine pregnancy
Omnset of .
Background " Motwus et [ I D t '“'l"'i' ? ot psmctaon 7 ¥ Motor blockade
. ommende ternal bradveardia * Heal us L0+ T T T T T T 1 -
Stages of Labor D B hvpom;i.nn B * Active labor 00 01 02 03 04 05 06 07 occurred with dosages
- ] » Standird vignal dellviry Epidural dexmedetomidine dose (pgimL) :0.75mcgf'm|“5'
Small net benefit
Visceral pain = not © Somatic Pain = well u . n:.m-l.',.,,end",,lumur ] D Degree of motor blockade « ASAL ol
well localized localized - Exclusion
g g * Monet benefie D Nasea & 11 Z % Level of sedation higher
Y hdu"”, "ache” l— .Shﬂl'lf + Recommend against * Does not meet inclusion criteria ! B!
Y » Progt * Maternl OV disease with 5mcg compared to
 Cervical dilation, ap Compression and Y= © Fealabnonmaiies 2.5meg (p<0.001)
O stretching of lower (G stretching pelvic floor, « Ewidence lacking or conflicted I ) Fetal WNeonztzl outcomes : ::':':’n' ::"::““"""‘ ta neural
S uterine segment ﬁ perineum, and vagina - ASAN or IV » Secondary outcomes
™ T10-L1 spinal ts g . were not significantly
el 52- 54 spinal segments X . (p>0.05) different with
sUnmyelinated C +Pudendal nerves Synthesis of Evidence 2.5, 5, or 10meg
dexmedetomidine 1%
Dexmedetomidine i
Duration and Onset of Analgesia Hypotension and Bradycardia (+457.0.11.46 - -
Selective alpha-2-adrenergle agonit Fetal/Neonatal Outcomes Recommendations for Practice

wration of Analgesia in Minwtes
= inhibits remase of neespisephrine Burat Analg, Mimu

= No statistically significant differences in Meuraxial administration safe for we in:

fetal/necnatal cutcomes groups (30870l

* ASAlarll
= Minimal phatestal transbun = Qutcomes measured varied between studies » >18 years cld
= Including bradycardiz, APGAR scores, = Mo maternal cardiovascular hiatory

[rp— oxygenation, and acidosis = Healthy, full term fetus
v
—— Aded dexmedetomidine to epidural or intrathecsl space for labaring parturient

]
Nausea and Vnnitlng + Can be in place of or in addition ta opioids
. . Bupivacaine or Ropivacaine dosage should be made on an individusl patient basis
- Five studis compared nausea and vomiig [Sctne o hpracs e s bomasem vt gttt |

setveen e dmesetomiane 145508

groups G-46510
» Imtrathecal 1.5 meg for vtandard vaginel deliver (SVD) or 10 meg for cesarean section (C5)

Cytachrome PAS0 metsbollam

* All studies found less nausea and vomiting = Epidural 0.3 meg/mi for SVD or 0.75 meg/mi for CS
L Mo i g wes oy e
F  Identification of a clinical need and research question: significant [ﬁ‘D.OSJr: ane nu;v o Future Research
In adule patients iving ial analgesia for labor, does the addition of ¥ ASA I & IV
d ! idine to a local tic, ipared to opioids, shorten the ¥ Cardiovascular issues
onset and lengthen the duration of action of analgesia? _ ¥ Comparienn of nearaxial technique utilized
¥ Healtheare databases accessed using the Texas Medical Center Health « Four studies assessed for pruritis 4 1 : ;“ "”‘:’;"‘ml“idi"_’ for cesarean section
Sciences Resource Center (library.tme.edu). = Two studies found insignificant differences 5% » ,_—_:,‘:g::mn o fentany] vs sufentand vs dexmedetomidine
¥ Using Boolean operators and snowballing, terms searched included = Two studies found statistically significant ¥ Mubi-gestaional pregnancics
‘dexmedetomidine,” ‘labor, obstetrics,” ‘epidural,’ ‘spinal; ‘labor analgesia,” e e F o Feslmomdis Refe
‘epidura],’ and ‘neuraxial.’ 1. feng i al, 2010 2. Diclish ez al, 2008; 3 Fom e, 0% & F:f:f:fﬂ al, BN, 5. Gupta et al., 200 b Haman, HI21; 7. Jain
¥ After filtering results, the search yielded 11 relevant articles. S — o, 000, 1 o, 03,8 Db & b, 3015, 1, i oL 2021, 11 e D, 006, 12, Sl & g, 016 13,

e
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Learning Objectives » i o tomical Variation and Cricoid Pressure

MR scans show !ipliﬁcam wariation:

Upeon completion of this activity, the participant will be able to:

Position: Supine or Semi-fowlers

® 52.6% of patients have Lateral displacement before CE* Probe: Lincas 17-5 Milz or Hackey Stick Probe 15 -7 MHz*
. . . N Placement: Left side of the nech: axial or sapittal plane
Identify complications of cricoid pressure, o Exopagus deviates to left before Co (p= 008)* Target: Esophagus

Landmarks: Thyroid, vertebral body, Sternocleidomastoid, Cricoid Cartilage

demonstrate an understanding of pertinent US Anatomy,

examine the differences between cricoid and paratracheal pressure, ® Lateralization increased to 90.3% after CF (p = o13)°

* Prevents closure against vertebral bodies* Serith ot al , ang Wi e L g
ot ke s

compare paratracheal pressure to cricoid pressure,

Y ¥ ¥ ¥ Y

evaluate the benefits of paratracheal pressure in pulmonary

aspiration prevention, and (= pressure ix ineffective in 50% of patients when the esophagus is left of the

¥ formulate plants to incorporate paratracheal pressure into current :
practice. {Is it time for a left shift? .
| [FRT—
R o ro i Paratracheal pressure allows for complete " -

esophageal ¢ i e
+ Applied cephalad to the left clavicle™

¢ Thumb or ultrasound probe applies foree!!
* Compresses the esophagus direct] I:u.'luu ericoid level™

- - h = » Quantitively view esophageal clo u
I Wiar bl Susgm i b  Cuantitasive Esop - Hased om the u‘s‘n- e Services Task Foros (UPSTF) Grading s & W :? Lary )
o — i In Total, 28 Articles met the |ncll||s|on and Review Criteria How is my v during THETCORY-
|:.u...|u|...| b b YT ———— X
el pros thon sl T ” ’ AFYTIZC spr 1,0
> Bars K sisricsas asisse al )ln“m_!’:lm““” e e ta * Does not compress Iypopharyngenl space
(= i cricnad pressure e . .
—— T#Jl“ o erxctuerpsl sl ot Studjr Desl.gns Less s'l.l-sc:q)t'lhll. to external laryngeal msampn].nlmj )
* Increased e \plrarul'l. tiddal volume during mask ventilation
(P = 00 )F
Mlajor Variables: » X ~ O nd Hons
Research Qlleﬂtll)ﬂ = Age, BMI ASA status, Mallampati score, presence of full stomach, NPO Status Is Paratracheal Pressure protective against .
+ Patients undergoing general anesthesia with rapid sequence induction Guastric Insufflation? !
I 0 st puatisenits egsing v jui s [rerE—— . . . . 3 ry rp— .
e A1 rasperiin Fupld sispmance insbuceion } ] * Presence of a nasogastric tube befare induction * Early air detection in esophagus and gastric antrum® e
(Batoryemetor) ovs the applicitun of garatrcteal s |—| * Risk factors for aspiration: Gastroparesis, GERD, Hernia, ileus, Diabetes Mellitus + Real-time assessment allows modification of maneuever® | moplogal chess |
* Decreased gastric insufflation risk (p < 001; p < 001)*

- (Compariesy) commpared %o cricakd peossiire } | Inclusion and exclusion criteria: :

PR oo i W Brwehchati ol ol rrarnay et ol gt e ¥ Incusen: Male or fiemale patients 15-75 years of age, ASA -1 How many Newtons do | need?

e ¥ Ercusion: Patient refusal, pregnancy, pediatrics, patients with predicted difficule : USG-Paratraches]

| (T i) o b fines ot e — | airway, & emergency procedures * 30 Newtons{N) of force with thumb or US profwe*24 Pressare
| | « Measurement of esophageal AP Diameter!
al compression

Literature Search Method

Paratracheal Pressure V.S. Cricoid Pressure

o crvzie ] gz
wrai stz

DATABASES SEARCHED:
¥ TMC Library, PubMed CINHAL, Cochirane Library, Clindcal Key, Medline
Acceried vz Teeas Modicsl Conter Library Feaits Rearce Center

ASA L0 By e e i P“P“‘m""“‘—m “'P‘"""’

P(]Ij;::_it T,HIZ:I:::;]::-M Adjuncts for Pulmonary Aspiration Prevention
'S SAUTE - -

= . Omit pre-curarization dose of NDNMB in RSI
#  May prevent protective increase in Lower esophageal tone with Succinylcholines'

-

Fublication Requirements:
* FPublished within the last 15 years
¥ Articles must be published in English

Miosii T ey Terms Trclosion Criteria Utilize pre-operative Gastrie Pocus in high-risk individuals
& “lntubation # Sellick mareuver B Adults aged 12— 75 B Full stamach with =15 ml/kg of fluid or solid in gastric antrum™
* ‘Intratracheal’ * Cricoid pressure % Perioperative setting
> 'Ragiid scquence » Left parntrachesl » Surgery requiring "“*‘*’Pefa“"‘? nasogastric tube placement
induction’ pressure General i — 4 L
¥ *Cricoid Cartilage’ * Rapid sequence induction| | * Anesthesia (GA) ) . -
* ‘spiration’ # Pulmonary aspiration ¥ Rapid sequence induction
- 'ﬁd‘::t’ T RS0 e Hlovw does Crionhil pressire n-plug-l Intubation® Refemnces
* Humar 3 - PHigher Cormack-Lehane Grade dur lizatic
¥ ‘Hespiratory aspiration of ' 2 ssnaces rage AR
[astric contents” ¥ Articles gathered fram Exclusion Criteria 1. Achar & Skotty, 202, 3
citations of meta-analysis | | 50 0 L PE——— Eham & Markham, 055,
and reviews ;,E_m.t’c’?"m‘m'm‘ o ; P b, 20, 1. S o1
. al 2. 0. Farsn & 2018, 21, Salem st
Boolean Operators ¥ settings, ie., ICU ar ER 008, 22 Salem ot al., 55 st al, 2005, 25 Frgmmphs ot ol., 2008, 30 Fhappa ok al. 3083
¥ "ANIF to narrow the 7 Yor e Puree st 2l 515, 29, Vi et al. 0E1. 82, Yakerpn at al., 005

search
¥ OR 1o expand search
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Local Anesthetics (LAs)
= Mechanism of Action:
@ Uncharged LA diffuses acress the lipid bilayen
@ Charged LA binds 1o eyteplasmic Mo+ che

el
# Depolarization (open state) promotes binding®
& Prevention of further Nao+ activity®
= Avoid LAST [perioral numbness, tinnitus, seizures, CV collapse)=r
= Treatment: 20% lipid emulsion
& Boluss: l.wmmm;"lin
= Mechanism of Action:
% Alpha-2 adrenoreceptor agonist at lacus coeruleus:
+ Sympatholytic efects:
% Causes peripheral vassconstriction:
* Prolongs bleck duration and accelerates black ansers
= Adverse Effects:
& Bradyeardia, hypetension, hypertension, and drewsiness

ULTRASOUND

= Visualize structures te directly targat

Approoch
tascial planes between muscles
. TAR Black linecr
= LA spreads through fascial plane to
anesthetize surrounding nerve fiberss QL Black ourdlinaar

= Use an in-plane needling techniques

TAP BLOCKS

Targets pain pathways in the abdominal wallss

Clinically easier to places ==

Only blocks somatic pain=

= Leoves visceral pain receptors sensitized te
the effects of surgical manipulations

Three approaches:

= Chblique subcostal approach (TE - L1)
4 Pain above the umbilicuss:"

= Lateral appreach (T10 - T12)
4 Pain below the umbilicus™

= Posterior approach (T8 — T12)

QL BLOCKS

= A derivative of the TAP blecks:

= Blacks samatic pain and visceral pain receptars:

= Thersealumber faseia surrounds the quadratus lumbarum musebes
= Thersealumbar faseia contains many nociceptors::

& A-fibers, C-fibers, mechansreceptors:

Target
Merves!

Approoch Additiomal Contributicns

Amtarice | T10 - 13| Lumbasacrol merve plesus

Loterol Porovertebral dorsal rami
TE 1
jgei) sympathatic nere fibars
Posterior méddle and posterior
tarzy | ™5 | thoracolumiar fascial layerse:

BACKGROUND

80 years

dioes the administration of o OL block
wiojor abcaminal surgery

in comparison to TAP block & Spinod anesthes o=

reduce rescue onalgesio consumption P

during the first 24 howrs postoperatively? *

LITERATURE REVIEW

® Librorian consultotion

* Dotoboses: PubMed, Ermba
of Science

Texas Medical Center

MeSH & Key Terms

= General anesthesio (MeSH),
general onoesthessa

= TAP block, QL blodk

= Tronswersus Abdarminis Plane block

® Quadrotus Lumborum block

se, et

Bocleon Dperotors
= AND

= OR

= Asteriek (*)

Snowballing

GRADES AND LEVELS OF EVIDENCE

Systermtic meAsE
- et
Ramaomized, serntsalied
tricis

Filters
» English
= Within 10 years

‘Generol anesthesigss s s

Exclusion Criterio
Pathent refuso
Congulopathy or signs of infection
LA allergy

Pediatric patients

Chrankc pain, opioid tolenance, or

olcohod abuse

Iy e

wminophens-

- Ongubeiels ooy

* Ol Maclicrson only

Truncal Blocks: Effect on Postoperative Opioid Consumption -
Ashley M. Hamilton, B.S.N., S.R.N.A.; Jessica M. Gaines, D.N.P.,, CRNA

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program — Nurse Anesthesia, Houston, TX .

RESEARCH QUESTION

» 0 pdult potients wndergoing major abdomingl surgery, >

SYNTHESIS OF EVIDENCE

Inclusion Criteris

(=] ]
= By v ) e b insii TyyT——
= Rapivocaine- et

= Levo- Bupivacoine=

Exclusion
= Pediatrics

<S-

4s

artides

= seand
- Wit - b

e 0.3 — 3 Mg

Secondary Outcomes

OUTCOMES

< TAPE: 513
1% st
T Y

Mook Durogion

Sansony Dermaomal L
Ll > TA

S TAPE: § mgments
SMOLE: B cogments

Thme i et aralgeuh mogues:

*LAI LB > TAPE® s s

!

20 10

United Stotes

|

LA QLB » TAPE®
STAPE: 8
LB 1T
= Lk D GLE > TAPES= s
S TAPEE 14 b
SrOA B 31 b

4 i

“TLE > TAPRITITICSITE
SOUE: ML Lot e
STAPE: B stis!

Prewentive Services Tesk Fonce (USPSTF]

ips 05

-
%n".’cﬂ’”

Me ASA IV or V patients

Few publications assessed sensary levels

Ne dry needling as centrol group

Basal PCA infusions mesk block duratien

1 nittent rescue analgesia may mask interval pain scores

RECOMMENDATIONS FOR FUTURE PRACT!

= fge B0}
Patient Demographics = ASA—1N
=AM 15 - 40 kgdm?

Place wi
QL Block -
= Spinal: after surgical closure

ultrasound guidance:
&hA: alter induction and before surgieal incision

= Bupivacaine or replvacaine
Local Anesthatic(s) = Cencentration: 0.25 - 0.375%
= Volume: 20 mL

Dexmedetomidi

= 20 meg or 0.5 — 1 megfkg

= Use truncal blecks with ether multimodal therapies

Use dexmedewomidine to prolong block duration
= Integrate QLBS inte ERAS protocols

Is the
patient
pregnant?

Block ofter
closune

Block after
induction

FUTURE RESEARCH

®  Asaess QLB efficocy in ASA IV -V potients

QL1 v. QLZ on postoperative opioid consumption

- Dry needling to control for placebo effect

Assess dermatomal level recession during recovery
- Eliminate basal PCA opioid
- D
*  Compare different odditive effects on opioid consumg

nfugions

mriiree truneal blosk efficaey

& pediatric population
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Postoperative Nausea and Vomiting (PONV)

Definition: Nousea, retching, or voemiting within 24 hours postoperatively™

Literature Review

| The Texas Medical Center Library Health Sciences Resource Center

Control (0.9% normal saline) ing rec ko F;"_‘P_'u
ve use to prevent =

1
;

Datobases Search Terms and Filters

Incldences:

o Mo risk foctors: one-third of surgeries?®
o High-risk populations: T0-80% of surgeries?*2

Consequences:
o Potient dissatisfaction”

o Prolonged post-onesthesia care unit (PACU) stay®
o An increase in unexpected hospital admissions and costs™

@ | Female sex
@ History of metion ]
L0 | sickness ar POt

Hon-smoker

Dexmedetomidine

RISK OF PONV

HUMBER OF RISK FACTORS

| Mechanism of Action®

Highly selective centrally acting
alpho-2-odrenoreceptor agonist

b Anialytic
— Sedative
— Symipatholytic

= Mnalgesic

3 Anesthetic sparing

O Sedative effects
from locus coeruleus

O Minimal respiratory
depression

Adverse Effects™

O Hypotension

0O Bradycardia

O Transient hypertension
wiith looding dose

The anti-emetic mechanism of action of
dexmedetomidine is yet to be elucidated

The hypothesized mechanisms of action:
— Decreases use of inhaled anesthetic and opioids™

— Inhibition of locus coeruleus!®

— Decreased sympathetic tone™*s

esearch Question

PubMed
EMBASE .
Medline (Owvid) -
The Cochrane Library

MeSH terms:

“Dexmedetomidine"
“Postoperative nousea and

womiting”

Boolean Operators: “"AND" & “OR"
Filters:

English language

2013 - 2024

Peer-reviewsd

Adult population

Human subjects

Levels and Grades of Evidence

Agency for Healthcare
Research and Quality*

United States Preventive
Services Task Force™

|Level I: Meta-Analysis

|Gn:|de A: Strongly recommend

| 19 articles

|Leve| Il: Experimental

|Gmde B: Moderately recommend

|
| 1 article |
|
|

l 31 articles

| 13 articles

| Level 111: Quasi-E

| Grade C: Selectively recommend

| Level Iv: Non-Experimental

|Grnde D¢ Recommend against

|Leve| W: Case Reports |

|Gn:|de It Insufficient evidence |

Study Designs

Inclusion Criteria |

Exclusion Criteria |

Adult {18+ years oid)
undergoing generol anesthesia
B8 < 35 kgf/m*

+ Included > 35 kgfm? 3T
ASA physicol status I-11

= Included Asa 111257

Allergy to study medicatians

Severe argan dysfunction

Severe cardioc arrhythmias
Uncontrolled hypertension or diohetes
Drug or alcahal abuse

Pregnancy or lactatian

Precperative use of anti- hypertensive,
opiaid, ar anti-emetic medicatians

Surgery Types

I | Intervention Groups

LOpOrosCopic e S

Gynecological
Abdaminafisi?
Newrosurgenyisss

Ears, nose, thraot (ENT)8

Initiation Time

during the first 24 hours postoperatively?

Before induction®™ 30,20,35, 30 -~
With induction®ss= a6
After incLictinnd 6858481133, 50,30-38, 034,25

o Control (9% nonmiol soling] *4%
FFRTETE Ty
o Comporison drugs
2 Opicids

o Fentomy| =4

o Sufentanil’®

o Remifentonif.issies s

Desnmethosane ¢

Lidecaine™

Dexmedetomidine™

M of A

Total introvencus anesthesighti-1441-
£458,05-38

volatiles
Hitrous axide! #8218

Isadlurane 5481

o Single dose
3 0.2 = 1.0 pglkgiais
3 1 pgikgtieissie
o Continuous infusion
o With loading doge- 4t -
3028 14-35 17
Without loading doset-%47ama-e
Dase ranges: 0.2 - 1.0 pg/kg'h

Eearmecitoeritne v Centozt Patient Population

(S e

Laparoscopic
surgeries

| ‘”
|||_||I._.|Il__ I...I__I, u'mf-_ﬂl

- Sl Single Dose Continuous Infusion
= o 0.5 pglkg after induction o D.2-07 pafkg/hr with or without
Comparlson Drugs

o 1.0 pg'kg over 10-15 minutes loading dose used before, with

(> 18 years old)

before induction or after induction or after induction

[ Hemeodynamics***

[ Heart rate I[Bluodpressure1

PACU Length of Stay

T a systematic review and meta-analysis covering 33 RCT studies with a
total of 2,676 patients revealed that the postoperative recovery after
introoperative dexmedetomidine use in adults results in3:

PONY e clinically significant effect on:
Emergence agitatian o Length of PACU stay
Cough T/a Hypotension | Time to extubotion
Pain o Residual sedation
e e w s et o Shivering Bradycordia

Hetercgeneity of
the Kteroture

Summary of Findings

32 articles reviewed (100%)

Ditterances in

FRRrVONLIoN graups Sample size

24 grticles showed decreased incidences
of PONV [91%)

wariability in
timing and
administroticn

g TN NN
Lorger-scale (| ) Sensena cn \

Tirnin: i { h f
] Surgical Type Method f an ) e, | Assessmant |

contromea | | RG] | ieeetos
4 wrials L ki nateation b, :
o v : e
s Eameri=n
e

13 articles revealed
statistically significant
fewer incidences

Single-institution
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Key Points

*  NMBAs may be contraindicated in certain patient populations or cause
prolonged neuromuscular blockade following extubation

*  Remifentanil sidesteps risks associated with NMBAs

*  Remifentanil boluses produce adequate intubating conditions

Background

Remifentanil
*  Mu-opioid receptor agonist
*  l-minute onset of action
¢ 10-minute half-life
*  May cause bradycardia and hypotension

NMBAs
*  Depolarizing (succinylcholine) or non-depolarizing (rocuronium)
*  Ineffective in patients with neuromuscular conditions
*  May cause MH or anaphylaxis

Research Question

@ In patients requiring endotracheal intubation

d) does remifentanil,

@ compared to NMBAs,

@ produce adequate intubating conditions?

Literature Search

PubMed )
Cochrane Library NMBAs -O
OVID Remifentanil .
Trachesl Intubation

Pediatric

Tracheal Intubation Using Remifentanil Instead of Neuromuscular Blocking Agents

Nichole Maharaj B.S.N., S.R.N.A. and Megan Bullerwell, D.N.P., CRNA, CHSE
Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice — Nurse Anesthesia

Grading the Evidence
Strength of Evidence

Level of Evidence

Study Population

Level V: 1

Level II- 9

Adults 2 18 year Suspected difficult airwa

* Substanhol net benerit
LevelIl: 9 * Strongly recommended
‘ = Modergte nat benelt
* Recommended

\ * Small net oenefit
* Recommend selectively

Pediatrics < 18 year History of difficult intubatio

* NO net beneft

A
|  Levell: meta-analvses |
I - * Recommend ogainst

ental

* insufficient evidence

R =

ASAlor Cormack-Lehane grade = 2

Measured Outcomes

) Intubating conditions (primary )

) Hemodynamic Tolerance
E Asrwzy Trauma
) Muscle Rigidaty
Intubating Conditions®
Variables Acceptable Not acceptable
Excellent  Good Poor

Ease of laryngoscopy Easy Fair Difficuit

(jaw relaxation}

Vocal cord position Abducted  Intermediate  Closed

Vocal cord movement None Moving Closing

Airvaay reaction {coughing)  None Slight Sustained (>10 5)
Movemaent of the limbs None Shight Vigorous

Overall intubating conditions wero dofined as Excellont: AJ varisbles ure excellont

ood: One o varkble good, no quality poor, Poor: The presence of a single

variable listed under poor

Elective intubatio Reactive airway diseas

Vocal cord patholog

Induction Variations

o  Aviiclas d £ 1 bol
. CO' 4 1ot of fn]l —10,13-14,16

2 » sevof
*  NMBAs used as a rescue agent in cases of faled intubation®*'*!*
*  Remifentanil bol selded chinically zcceptzble intubating

conditions (9 < 05 )1—:.4-10 12-1517-19

-
*1 mg/kg’

s

* 0.5 meg/kg®

* 1 meg/kg* =4
*2 mg/kg®®
*1.25mcg/kg™

*2.5 mg/kg*>'®

1-24

14-58-9

=2 mcg/kg
*3mg/kg

*4 mg/kg*?

« 4 meg/kg™*1°

* 5 meg/ke®

1-24-1022-1517 ll'O(mﬁlS:OﬂS
19, or ketapune®

111,16

¢ Le.
Qoo Leary,
RS g

Additional Adjuncts

Benzodiarepines

Recommendations for Practice

*  Assess ASAstatus > 1-3

*  Assess surgery type = elective, requiring general anesthesia,
neuromuscular blockade not warranted

o P di with b di to prevent muscle rigidity

*  Perform tracheal intubation at peak effect of remifentanil

Aduit :
Bon: E
Remﬁenfcnil g\g Remifentanil

2-4 mecg/kg 3-4 meg/kg

Propofol 2 mg/kg Propofol 3 mg/kg

Limitations

*  Exclusion of ASA 4 or 5 patients

*  Unknown timing of Cormack-Lchane assessment

*  Unclear if propofol contributes to acceptable intubating
conditions more than remifentanil

Future Research

*  Examine cfficacy in obstetric patients

*  Cost cffectiveness of remifentanil versus NMBAs

*  Cost cffectiveness of remifentanil versus insufficient
neuromuscular blockade reversal

*  Dectermine suitability for suspected difficult airway

References
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Norepinephrine for Spinal Anesthesia-Induced Hypotension in Parturients
Maria May, B.S.N., S.R.N.A.; Jessica Gaines, D.N.P., CRNA

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program - Nurse Anesthesia, Houston, TX

Spinal Anesthesia-Induced Hypotension

* SNS predominates in pregnancy”
* SNS and PNS imbalance*

® Acute vasomotor blockade of sympathetic nerves
® Activation of cardioinhibitory receptors’~
® Pooling of up to 20% of blood volume?®

® SAIH incidence 7.4% to 74.1%*

R

Maternal and Neonatal Adverse Effects

serotonin release’

&

Oxypurines and lipid
peroxides found in
umbilical blood*

cardiac output!'#

e

=

Acidosis and
depressed
Apgar scores'

Decrsased placental
and fetal perfusion®

2018 International Consensus Statement

e

® PE is the drug of choice for SAIH
® More data is needed to recommend NE
® Infusions are superior to bolus injections’ #

’. ‘ b
Alered Splanchnic Decreased cerebral
consciousness and hypoperfusion leads perfusion and
decreased to emetogenic oxygenation

stimulate vomiting**

Norepinephrine vs. Phenylephrine

Norepinephrine

* Potent al-agonist’ * Potent al-agonist’?
* Mild g1-agonism” * Lacks g-agonism '’

* Oppose baroreflexive * No direct chronotropic
bradycardia and or inotropic effects
decreased CO ® Effects on cardiac output

® Cardiac index increases are complex'®

with limited increase in ® Dosing, volume status,

HR or MVO,* HR, sympathetic tone

C
= 5
o}

campared to intravenous phenylephrine infusions

affect SAIH and related adverse effects

Al during the intraoperative period?

Literature Review

Texas Medical Center Library Online Portal
+ PubMed, EMBASE, Cochrane Library, CINAHL, Ovid MEDLINE
+ Filters
*  2013-2024, Humans, English language,
randomized controlled trial, article
+ Aides
+ Boolean operator ‘AND," snowballing technique
+ MeSH* & Key Terms
* Norepinephrine*, phenylephrine*, hypotension*,
spinal anesthesia*, obstetrics*

Levels and Grades of Evidence

Oxford Centre for United States Preventive
Based Medici Services Task Force'

13

Evid.

High certaimy of

c ce
stematic revie |
Systesmn view net benefit

Benefitin
eligible patients

RCTs 15

No recommendation
for or against

Routine use not
recommended

Mechanism Insufficient evidence

based reasoning

Population
Inclusion Criteria
ASA score < [#eN15-37 Pre-eclampsia®™

Exclusion Criteria

218 years old**15=T Cardiovascular

diseases 1527

Tarmsais 1715212327 [N < 3D eoke!a2z

Coagulation

Twins®1nl1e disorders® 1527

Pre-eclampsiat-1153123.27

= No difference®8.1527

Local Anesthetic
® 7.5-15 mg of 0.5%

bupivacaine$ f.1:1820-27
* 12 mg of 0.5% ropivacaine

Drug Adjunces
® 2.5-5 mcg sufentanil'4'¥
* 100-200 mcg PF morphine'=7

* 10-25 mcg fentanylt 15252327
* No adjuncts 171822

Crystalloid Co-load
® 1020 ml TE20.I136
e 0.5- 7 L5 wIE?

NE-to-PE Potency
e 5.1 to 13:1%6 1219202227
® 15:1 1o 20: 18215172126
(Dose at which two differemt
drugs are equipotentf®

* 0.05 mca/kg/min NE vs. 0.1-0.75 mecg
® 2.5-6 mcg/min NE vs. £0-100 mcg/r
® Started at the time of spinal or immediately after® #7524

® Titration of drips® 4
® 50-100 mcg PE or 5-15 mg ephedrine based on HR'#2127
® 2.5-8 mcg NE vs. 25-100 mcg PE~#1%17-22

Outcomes

Hypotension rdia
No difference®2 15192326 « Higher in PE group*8.15.1822.24.26
Higher in PE group*'&.17.2% + No difference’t.17232527
Higher in NE group*'® * Rescue atropine requirements

Rescue bolus requirements » No difference® 151825
« No difference.15.1618.21.2327

* Higher in PE group*'7:#%

Reactive Hypertension Vomiting
No difference®18.19.21-23 « No difference®2.1626
* Higher in PE group*1527
Cardiac Output Sy ic V: lar Resi
No difference92027 * No difference%2027

Higher in NE group*?4 * Higher in PE group*?4
*p < .05

Driatal

Lactate Levels
« No difference4.18.20.24.26

Apgar Scores

Glucose Levels
* No difference420
= Higher in NE group*'8.24

Umbilical Artery Blood Gas
No difference in pH,

p()zl pco26,3.l 5,16,18,20,22-2¢

Base deficit higher in

NE group*2¢

*» < .05

Crystalloid Bolus

ED Y Potency
ED 507 137 mcg*#® 10 meg*# 13.1:11%
ED 903 90.9 mcg*3® 8 mcg*® 11.4:13°

Norepinephrine (mcg/kg)?
ED 50 ED 95

0.067 mcg/kg*

Norepinephrii

0.121 mcg/kg*
cg/kg/mi
ED 50 ED 80*/ED90*
0.042 mcg/kg/min*32
0.029 mcg/kg/min*33  0.080 mcg/kg/min**33
0.029 mcg/kg/min*3*  0.068 mcg/kg/min'*3* 0.105 mecg/kg/min*34
*95% Cl, SAIH during cesarean section
» Gravid patients without severe comorbidities® '5-21.23.27 A
+ NE and PE doses may not have been equipotent!®2227

For adult parturients undergoing cesarean section requiring SA

ED 95
0.097 mecg/kg/min*32

+ Single-center studies®£1527 — difficult to generalize
» Elective cesarean section®'621.22:27

® Pre-load or co-load
* 500-1,000 mL

® 0.05 meg/kg/min or 2.5-3.5 mcg/min
® Titrate to SBP within 90-110% of baseline

® Time of SA injection
® Discontinue based on adequate BP

* Additional 3-10 meg NE boluses

Future Research

- ¢ : Application to
, Sl pllmm Q other surgeries
with pre-eclampsia iy SA

NE benefits in
non-gravid

Potency
equivalencies

al., 2023; 13. OCEBM Levels of Evidence Working Group, 2011;

Bajaj, 2023; 14, Belin et al,, 2023; 17. Berawala et al., 2021; 18. Chen et al, 2022; 19. Du et
al., 2022; 20. Feng et al, 2020; 21, Goel et al., 2021; 22. Guo et al., 2022; 23. Hasanin et al.,
2019; 24. Ngan Kee et al, 2015; 25. Pauline et al, 2023; 26. A. Singh et al., 2022; 27. Vallej
et al., 2017; 28. Tallaricks & Rafa, 2010; 29. Ngan Kee, 2017; 30. Guo

al., 2020; 32 Xu et al, 2021; 33. Fu 020; 34. Wei et al., 2020
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Learning Objectives

By the end of this presentation, the learner will be able to:
describe potential disadvantages of neuraxial anesthesia
induced shivering,
recall the pharmacology behind dexmedetomidine, tramadol,
and meperidine,
compare the effectiveness of dexmedetomidine to tramadal,
and meperidine based on current literature,
evaluate the risks and benefits of using dexmedetomidine as a
treatment for post neuraxial shivering, and
summarize recommendations for future research.

FDA Disclosures

Off label use of -
e Meperidine boxed

dexmedetomidine e ing

Neuraxial Shivering

Occurs in approsamatedy half of patients receiving neuraxial anesthesia®

Core hest is redistributed to peripheryi®

Impaired nmmichmﬁuﬁmmhdoimm-)
vasodilation heat redistribution®

Research Question

< In SOURt Patients URHErEoME NeUrtsl Bnesthesis

Can lead to increased cdygen requirements, CO, production, and candi

Patient discomfort and issues with wital sign monitoring
Pharmacology

Dexmedetomidine

= Centrally acting alpha-2 adrenergic sgonist™
= Possesses antihypertensive, analgesic, anxiclytic, and sedative properties
*Minimal effects on respirstory drive

= Decregses the shivering threshold through modulation of the central
tharmoregulatory systams

= Side effects: bradycardia and hypotension

Meperidine (Pethidine)

= Phemylpipendine synthebc opioid—
= Medulation of the central thermoregulatory system + Kappa agonism=

= Side effects: nauses, vomiting, somnolence, and respiratory
depressionil

Tramadol

» Synthetic opioid=®
=EBlocks the reuptake of serctonin and norepinephrines®
= Side effects: nauses and vomiting

Levels and Grades of Evidence

Oxford Centre for Evidence-Based Medicine!”

Recommended due to moderate
eertainty of net beneafit

|lectively recommends

Recommendead against the
Intervention
Inswuffi
recommendation

Intravenous Dexmedetomidine for the Treatment of Neuraxial Shivering
Lorin Salazar, B.S.N., S.R.N.A.; Aimee Langley, D.N.P., CRNA

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program— Nurse Anesthesia, Houston, TX

Synthesis of Literature

-BSL 11l
=2 15 yhird oF de
e Grmab et TR S S T s

= i e S ML T3S, S e, S

Outcomes

Primary Qutcome: Time for Cessation of Shivering

of Shivering
*The dexmedetamidine group
was significantly™ faster when
comparsd to ramadoll ¥5 12
22 48 1520 24 2304 3520
»The dexmedatomiding group
was significantly™ faster when
compared to meperding?
* Desmacstomiding S56s of 0.5
e v and 0.3 meg/eg
= The dexmedetomidine group

B4 mata

Response Rate: cessation of shivering within a certain time frame |

Dexmesstomidine vs. DEXMESSINMiItNE Vs,
Tremedsdl Control

- Bigeifistrily® Mghtr rihpnas nau in by i i 11 w

= S i Smncus o smaphrarians

- Faarias geace

[TSEr e Tr——

et oy L et
raten
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Results Recap

«» Significanthy* faster than tramadal by approximately 2 minutes
= Not inferior 1o meperidine

= Less nauses and womiting

» Less recumrence of shivering

 Higher sadation scores

= Higher incidencs of bradycardia and hypotension

Recommendations for Practice

Dexmedetomidine dose Adminisier over at least
026 - 008 mogsg & minutes
Administer once
neuraxial shivenng Adminisser after cond
I igetified clamping in the parturient
Caution in patients who
have bradycardes Sedation pros and cons
or Iypobension

Limitations

Exclusion of

patients with
seve

comorbidities

Variations in
dilution and
administration

Small sample sizes
0 - 120

Future Research

pRreval was met reguired for
& project_
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The Perioperative Use of Cefazolin in Patients with a Penicillin Allergy

College of Sabrina Schroeder, B.S.N., S.R.N.A.; Rachel Davis, D.N.P., CRNA, CHSE

Medicine

Background

+ Surgical site infections (551) make up 20% of healthcare acquired infections,
resulting in healthcare costs of $3 billion and a 3% mortality rate’.

« Prevention of SSI is one of The Joint Commission’s National Patient Safety
Goals®.

+ Prophylactic antibiotics vary by procedure type and are typically administered
by anesthesia providers to ensure timeliness®.

Cefazolin Penicillin
+ First-line antibiotic for a majority « First antibiotic discovered, part of
of surgical procedures® the beta-lactam family.
+ Beta-lactam and 1* generation * Most common drug allergy, 10% of
cephalosporin antibiotic* patients report penicillin allergy*.
+ Inhibition of cell wall synthesis * Allergy is over-reported, and
with coverage against common skin sensitivity is known to decrease
bacteria* over time*.

Penicillin Allergy Implications

Penicillin-allergic patients have worse outcomes than those without allergy.,
directly correlated to administration of second-line antibiotics

Historical Impact

.

Penicillin was discovered by in 1928 and widely in use by the mid-1940s.
Cross-reactivity concerns began in the 1960s when cephalosporins were
introduced, initially thought to be related to beta-lactam "™,
Penicillin-allergic patients were known to have increased reactivity to
structurally unrelated drugs’.

Theorized that early data showing increased cross-reactivity was secondary to
c ination of cephalosporins by penicillins®.

- = S | ;
\ ) o \

SO
Chemical Structure
+ IgE mediated cross-reactivity among beta-lactam antibiotics is determined by
R1 sidechain, not the beta-lactam ring®.

* Sidechains are not related to cephalosporin generation, common
misconception that all 1st generation cephalosporins are cross-reactive.

* Cefazolin has unique sidechain.

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program — Nurse Anesthesia, Houston, TX

Research Question

I 1" surgical patients with » documented penicillin allesgy,

Variables

how does the administration of cefaralin
compared to second-line antibiotics

N affect the incidence rate of hypersensitivity respoase

L within the perioperative period?

Any IgE-mediated HSR, including anaphylaxis

All other HSR, except type ll or I

History of type Il or Ill HSR to any beta-lactam antibiotic

Further evaluath of patient history as recommended by COC

Literature Search

Considerations

Two studies of patients with confirmed HSR to
cefazolin who underwent penicillin siin testing
and/or drug provocation testing found co-allergy
to penicillin rare or nonexistent™*

TR

Levels and Strength of Evidence

3,961 administrationy® 14141 11 MSRs (0.3%)

A review of all malpractice cases involving the
administration of beta-lactam antibiotics to
penicillin-allergic patients found no cases where
the defendant was found liable

2,749 adminlstrations® 11103 33 HSRs (1.2%)

Perioperative mortality secondary to anaphylaxis
was found to be 2% in = review of all case reports
from 2005-2014*

Kaiser Permanente Regional Comparison Study!?

* New antibiotic allergy higher in penicillin-allergic patients
* Penidillin allergy associated with higher morbidity and mortality

4,206,480 393,827 249,399
total = penicillin- » courses of -
patients abergic cephalosporing

Drug allergy 2022: Practice Parameter Update'”

A=
AT

Cwlard Cartre for tagence-Saund Mesiice, 2011

[IeT SW-Y Strongly recommended — Apply to practice

Recommended - Apply to peactice

Future Research

May be applicable in certain circumstances

Recommend against

Insufficient evidence

Unitnd State Provetive Sarvices Tk Fomcs, 2018

Study Design - S Routinely administer with
Y g Leidookn b3 Oy history of anaphyiaxis to

reactive cephalosporin .
Primary Outcome: HSR to antibiotic penicillin.

Limitations

10 Wit EtrOECIIVE ncl PRESPECLive COMBOnATtS
* One systmmutic revsew of case reports'*

References

Retrospective.
observational
nature of
evidence

Cefazclin first-dne for procedure type™ Missing o uninterpeetable data™**

1. Conters for Diserase Cortrol, 2023 2. Agency for Hualthcare Susearch and Quatity, 2019
3. Bratzler wt al, 2013 4 Blumenthal et al, 2017 5. Macy ot &b, 2014 6. Vorobaichik ot al, 2018 7. Moelerieg & Swirts,
1976 3. Anstey et al, 2021 9. Beltran et al., 2015 10, Dorg ot &, 2003 11. Foinat o€ al, 2021 12 Macy et al, 2021 13.
Norvel et al, 2023 14 Macy & Ho, 2011 15. Grant et al., 2021 16. Haeper @t al, 2012 17. khan et al., 2022 18 Kahleo et
al, 2016 39 Pedersen ot al, 2024 20. Pipet v1 al, 2011 21 Jeflres ot i, 2018 22 Gonzaler-Estrada ot al, 2021

Documented penicillin allergy* #1481 Other antiblotic courses***!44

Aryy patient receiving antiiotic prophylaxis® | Antiblotics during study transition period*

Histary of anaphylaxists = Not enrolled In study4

Penicillin skin testing**

Primary cephatasporin allergy®




Bavior O-Mg: Perioperative Utility of Magnesium Sulfate

College of Blake Solomon, B.S.N., S.R.N.A.; Rachel Davis, D.N.P., CRNA, CHSE
Medicine Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program — Nurse Anesthesia, Houston, TX

Background Literature Review Opioid Consumption Recommendations
Afsdiza 24 -Hoar Opaoid prios (Mg of
= Medline OVID = Amalpesia = Publisked within the I' = e Avoid in patients with severe
- Cochrans Dambaze - Magnesium Sulfate fast 10 years | : a3 s ' renal or hepatic disease or
* Cumulative Index for * Intravenous * Randomized controlled T — e > > i
Nersing and Allied el 2l (RCTS) ] il _ I - - with high-degree heart block
Haealth Literarure - Opioid » Inmavenous o wa il H | Wl n
(CcDvAHL) - Pain magnasim vs. 20 T o b
- Pain, 2immitrnen Opioid Coasmmption: Other Meazures
PostoperativeDrug * Opioid consumption 24 i = In longer procedures (> 4 Consider in procedures where
Therspy TR B hours), consider magnesium avoiding hypertension is
- Swgery * Panents smdergoing -
geoeral mesthasia = I mfusion at 2-20 mg/kg/hr desirable (e.g., sinus surgery)
Results e e
S -t (3 faalie—rty —" e
Al Crtate Other Findings
~
All level IT evidence Inclusion criteria
-(Eég-\qnﬂt_vexpmdmgm - ASATIIO + Boluses from 20-50 mz kg over 10-30 minutes
) = Adul Patients * Infusions ranging from 2-20 mgk=hr
typically nﬁmtnﬁndm‘i‘m
Graded for strength according to Exclusion criteria
USPSTF criteria
- One article assigned Grade A Alaraaw
) ; o = renal or newromuscular disorders Significantly 05) dacreased postoperas
or - <.035 erauve
B Shawe * Three articles assigned Grade C  Ooplol i g it mma"nﬂ:duln

stracotute & = s * Raduces pain scores for 12-48 hours
OCOOOOOOO0OC DOOOOOOOO0 - Calcium chamnel blocker therapy

XOOOOOOOOC | DR B BB WD

Y R0PASST™

Limitations
(Wit et al., 2004)

PICOT Question

In adult patients undergoing general anesthesia, does the
administration of intravenous magnesium sulfate compared

to no administration of magnesium sulfate decrease opioid

-Nohamh;pummdm
= No adverse hemodynamic effects
-I‘Lupmuposwﬁnﬁvempirmyﬁncﬁm

]!

consumption in the perioperative period?




Neuromuscular Monitoring and Residual Neuromuscular Blockade

College of
ledicine

Background
Physiology

= Action potential travels from the nerve to muscle
= Increasad [Ce] leads to acetylcholine (Ach) exocylosis

= ACh interacis with postaynaptic nicotinic receptors
= Influx of Ma* iong = action potential in the muscke

= Acetylcholinesierase catabalizes ACH in the synaptic cleft

MNeuromuscular Blockade
Reversal Agents

Meuromuscular Blocking Agents

- Depolarizing? - Salective Relaxant Biding Agent®

= Buociylcholine = Sugammadesx
= Mos-Depolarizing? = Cholinesterase Inhibitors®

- Rocuroniem *  Meostigmine

= Vecuronium = Edrophonium

= Claatracuniurm = Pyridostigmine

=  Physostigmine
' - ]
L -
-
Uik Marvec Facial Nerve: Posterior Tibial Merve:

Adductar Palicis Orbicularis Ocudi, Flexor Hallucis Longus

Comugator Supgeccild

Quantitative Neuromuscular Monitoring

Apceleromyogragiy (AMGH

= Provides a train-of-four ratio (TOFR)

Use supported by:
= European Society of Anassthesiclogy and Intensive Care”
o American Society of Anesthesiologists?
= 2018 expert consensus slatamsant?

- Only 17% of providers use neuromuscular monktoring ™
= 11% of these providers use quantitative rmonitoring™

Low compliance attributed to:
= Cost, equipiment availabiity, and lack of provider education'’

Devices

TOF-Watch
Mast uged monitor in 20171

Datex-Ohmeda NMT
Only EMG available

wntil 2018

Avallable in 201872

Background
Qualitative Neuromuscular Monitoring

= Visual or tactile train-of-four stimulation's

« Chinical Assessment:'? - =
o Head §ft - T
» Hand grip strength
¢ Spontansous breathing

o Abdity to cough
= 4/d twitches may still represent:
o T5-80% receptor blockads™

e

Residual Neuromuscular Blockade (RNMB)

- RNME is defined as TOFR < 0.9'7

= Complications:™

= Associated with:"® * Upper respiratory cbetruction
+ Foor outcomas + Respiratory depression
+ Increased incidence of complications * Increased risk for aspiration

Research Question

®- For adult surgical patienis receiving a non-depolanizing neurcmuscular biocking agent
does the utilization of intracperative quantitative neuromuscular menitoring
in comparison 1o qualitative neursmuscuar monitaring

Q reduce the incidence of residual neuromuseular biockade

o in the first hour after tracheal extubsation?

Literature Search

Databases were accessed via the Texas Madical Center Library

PubMed EMEASE Cochrane CINAHL Medline (Owid)

Search Terms: Boaolean Operator:
Aesidual neuromuscular blockade = 'AND"

Aesidual neuromusaular curacizatian

Quantitative maniloring Filters:

Al Fapy = Last 10 years

Electromyograptny = Hurran

MeSH Terms: " B
~—

» Meuromuscular monitoring Snowballing Technique
= Delayed ermemence fram anesthesia

13 Articles

Levels and Grades of Evidence

Oxford Centre for Evidenoce-Based LS. Preventive Services

Medicine Guidelines'® Task Force (USFSTF
st ommended
m Systernatic reviews ar mala-analyses H:":'W"‘mdm " 7
[T™™ Fecommanded
mwwmsm = CR iccermo cortanty of not benate a

m Maon-random zed studies

H ‘Case-contml and case-sones studies

Insuficient evidence, poor quality

m Mochanism-based rasoning shudos Cod ==

Summary of Findings

Aguis (=18 yearsy - T
» Ages 18-60 years™
General aneathesia® =8

cardiae digaases™
Lack of access o

Administration of NOMMBA1-22

Pra-existing meuromuscular, renal, or

Christian Terrazas, B.S.N., S.R.N.A.; Jessica Gaines, D.N.P., CRNA, CHSE i

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program — Nurse Anesthesia, Houston, TX .

-amzTam

uinar nerve? !S5

Elactive sungarys1-3 = Postoperative |CU admission® =78

ASA-PS [-llF1-3E - Emergency surgeny™
= BMI > 35 kgim= =1~

a8

amz7 3

Neuromuscular Blockade Reversal Methods

Aeversal method decided by providers? 122, =2
Standardized reversal method =78

Meostigmine onlys!s=asem s
Meoatigmine and sugammades syailabhe ™

FAeversal administered 1o all patients™ =25
Heneras) spant oot admi d 1y il puati

3242257 22

Measurements

= All monitored the adductor pollicis muscle

AMG21-2=.2728

EMG=*

» TOF-Wateh SX3F4253728 - Datax-Chineda ElectroSensor®

= Phillips iefue NMT Module
fintracperative) and TOF
Watch SX (PACU™

Residual Neuromuscular Blockade [RNMB)

= Incressed incidence o

= 0.858 to 088" =37

I RMRAE =" =T

= Incidence of ANMEB: 30.5% o B6.7%21 =12
- Mean TOFR on admission to PACU:

» Decreased incidence of RMMBE™123-5T
Quantitative - Incidence of AMME: 1.6% to 22 2%2-=m
= Mesn TOFA on admission 1o PACU!

= 0939 to O.OE2T

[ Factors Affecting RNMB and TOFR

)

Fernale Gender

Increasad incidence of RMMB™ 2+

Female: 29.B% to T6.0%% =4
Mala: 22 4% to 3537124

Lower TOFA on PACU admission™™

Lower incidence of ANME"=
Mo difference in incidancs of RNMB™

[ ‘Qualitative Neuromuscular Monitoring ]

. 0 i finical
for detecting RNMB; 2255
= Sustained head lift
= Hand grip strangth
= Ability to cough

Secondary Outcomes

+* RNMB increased the incidence of:
+ Critical respiratory events and reintubation ™12+

+ Critical respiratory events were associated with higher BMI*!

Incidence of Average
PAGU reintubation*™

Spld; on PACU
arrival®’

1.08% B1%

Without RNMB 0 DE%:

B < .05

Dhocuoe off N ursing Pracrice

= TOFA at extubation=*" = Mo significant difference in=="2
Quantitative montsrng: 084" o Amesthate duration
Qualitatve monitenng: 086" o Totsl doge of Frocunonium
o Freguency of rocuranium adrminsstration
o Titsl dosse of naostigmine

- AMG overestimates TOFR compared to EMG by 10% to 17.6%™
Sagnificantly rmore AMG TOFR values =1.0 (23%) compared to EMG (2%
= EMG relative intrasbearver varishiity ig lewer compared 1o AMG™=3

- EMG (2.0%) ve. AMG {3.2%)
= EMG devices are maore reliable and consistent than AMG=

= TOFHA of 1.0 uging AMG could not axclude AMNMEBE==
= AMG and EMG recordings of TOFR cannot be used interchangeably™

Practice Recommendations

Quantitative newomuscular monil should be used any time a NDNMBA |
administered to an adull sugical patient

EMG technology is prefered over AMG due to more reliable and consistent resuits
Meuromuscular blockade reversal should be guided by quantitative rmonitoring
Qualitative monitaring can be usad when quantitative monitors are not avaiiable

nmhling Conditions
a

TOF count =

AN ianed b mabsnag
RRawsrESIe 1ed Sl wbon

Limitations

Small sample ][ Lack of ][ Single center ]
sizes randomization sludies

[

= Ewaluste new EMG technology and Tatn
+ Research and development for new technalogy to be usad at the orbicukaris

ocull and corrugator swpannl muasles
= Explore ressons fof |ow quantitative monitor utllization

References
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Health care costs
Hospital length of stay
Hospital re-admission

Affects one-third of :
the surgical >

population .

. .!- 1.4 PON\

0 10%
1 20%
History of

2 40%

3 60%

24 80%

Diabetes Mellitus (DM)
Pancreatic
beta cell frastin
destruction dependence
Most vl

prevolent resistance

Dexamethasone

« Family of steroid hormones

Pharmacology™®

« Most potent glucocorticoid
- Onset: 10-30 minutes

rypergycema

Insubin Res stance
- Duration of oction: 34-72 hours
+ Typical Adult Dosing: 4-10 mg IV

Most common uses'®

. ic b Yy
Anti-emetic?®:

Fatients diagnosed with

D8 af highese riske”

e Bt a st s

In odult diabetic patients undergoing genesal anesthesia,

does the administration of introoperative dexamethasone,
{
G compared 10 no dexamethasone administrotion,

Increase blood glucose levels,

T during the first 22-hours of the postoperative period?

* Texas Medical Center Library Health Research Center

* Databases: PubMed, Medline (OVID), CINAHL

* MeSH Terms: “Dexomethasone” and “Diabetes”

* Key terms: “postoperative nausea and vomiting”, “diabetic hyperglycemia®,
“intraoperative dexamethasone”, “efficacy”, and “dose comparison™

* Boolean operator: “AND™

* Snowballing technique

Grades and Levels Evidence

Agency for Healthcare
Research & Quality?

Level 2: Experimental Grad Moderately recommend
Level 3: Quasi-Experimental |__crade c: Recommend selectively |

United States Preventive
Services Task Force??

No dexaometh
admini

Dexamethasone Dose:
+ 4 mgtratariszais

+ 8mghisinin

+ 10 mg®i41s

* Not specified?*2*
Route:

* Intravenous (IV)

Primary Outcomes

+ Incidence of postoperative
hyperglycemia

+ Postoperative insulin administration

+ Low-dose dexamethasone efficacy

e——

Fostoperative serum
glucose testing

Number of units of nsulin
administered postoperatively

Visual Analogue Scale
(nousea)sritaean

ne ‘ﬁ\ B
n

Dexamethasone and Diabetes: The Current Evidence
David Yznaga, B.S.N., S.R.N.A.; Jessica Gaines, D.N.P., CRNA

Baylor College of Medicine, School of Health Professions, Doctor of Nursing Practice Program — Nurse Anes

Dose and drug

Dexomethasone 1

Timing of Administration

Intraoperative period
- Pre-incision
Preoperative period**

Timing of Assessment

End of surgery
24 hours postoperatively

Secondary Outcomes

- Postoperative pain

* PONV

« Postoperative surgical site infection
+ Postoperative hospital readmission

Numericol Rating Scole (NRS)

{pain)it-2e

Visual Analogue Scale
(pain)s stz

Electronic Medical Record®**

Findings

d in:

[ Level 4: Non-Experimental ] [ Grade C: Recommend against ]

[Level 5: Case Study/Clinical Expertise | Grade I: Insufficient evidence

Level I: 1 Grade A: 11

S Grade B: 5
Level lIi: 8 Grade 11 1

Synthesis of Literature

= 18 yeors old <18 years okt

Active diognosis of dlabetes mellitus (DM) ASA class V
* Type-2 DM A eiiasitine Receiving preoperative steroid theropy

+ Receiving treatment for D522 *  Received precperative insulints -2
ASA class 1-IV * Multiple dexamethasone doses* * 145
Undergoing elective surgery Allergic to dexamethascne
* General anesthesia Undergoing emergent surgery

Postop hospital stay of > 24 hoursh (3t shaess Missing baseline or postoperative values™

* Not statisticolly significant? 311,265

< 200 mg/dL ittt tha-ss

Postoperative Hyperglycemia: | lucndmum 24-hour postoperctive glucose levei:

- differences M ik is-ie

> 200 mg/diLs3¢

Insulin
* No significant increase in number of units:**
«_Significont increaze in number of units+At4::

Low-dose dexamethasone efficacy:
*  Prevention of PONV AL

= ing soverity of poins’ |

Incidence of Hyperglycemia: Lab data
+ Elevated baseline Hghal ¢ Athsesaad
. BERAASIR

Elevated baseline serum glucoze levels

Incidence of PONV:»3&34

Severity of Postoperative Pain:»* 555 24

+ Improvement in NRS pain scores

* 4vs. 6 in controftt
Site

TECTTROT

* No significant increase in incidence
Hospital Readmissions:*¢

4 mg of Dexamethasone
Postoperative Findings

8 mg of Dexamethasone
Postoperative Findings

Serum gluccse increase — 20 mg/dL**
* 174 mg/dL maximum zerum glicose!*
+ 4 incidence cf hyperglycemia#isicis

* 4 insulin odministration* A1

* 4.3 u of insulin* 1+

* Serum glucose increase - 20- 40 mg/dL****

* 191 mg/dL maximum serum ghucose™

. of 111018

* Increased insulin administrotion®4:s

* 9.2 uof insulin®4+

e ANCy
(o th
oY s,
@

hesia, Houston, TX

Veriability in sample
sive and dose
odministered

Cardioc and obstetric

coses not included

Recommendations

In adult diabetic patients:

» 4 mg aodministered intravenously

* The dose should be administered
introoperatively, prior to incision

Ideal Patient Population:

Avoid Use In:

« Age 2 18 yeors old
«ASAL -1V

* Preoperative findings:

* Hemoglobin A,_ : >65%

= Serum glucose > 180 mg/dL
= Allergic Hypersensitivity

= Preoperative steroid theropy

* i Type-2 diobetic:
* Tight preoperative glycemic control
» Hemoglobin Ay, < 6,5%

* Serum glucose < 180 ma/dL

Future Research
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