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Obijectives

Critically evaluate recent (2021-2025) clinical trials and guidelines in regional
anesthesia and acute pain medicine, including the updated ASRA
anticoagulation and infection control guidelines.

ASRA Anticoagulation Guidelines
Identify regional anesthesia techniques (“blocks that matter”) that (5th Edition, 2025)
have demonstrated significant patient-centered outcome improvements and

Jistinguish them from procedures with limited or inconclusive evidence (*hype vs.
evidence”).

Regional anesthesia in the patient receiving
antithrombotic or thrombolytic therapy: American
Society of Regional Anesthesia and Pain Medicine
Evidence-Based Guidelines (fifth edition)

Sandra L Kopp " Erik Vandermeulen,” Robert D McBane, Anahi Perlas '
Lisa Leffert © *Terese Horlocker"

KoppSL. et al. Reg Anesth Pain Med 2025:0:1-29. doi:10.1136/rapm-2024- 105766 /

Translate recent literature and guideline updates into practical strategies for
perioperative pain management and regional block selection.

w
I

ANTICORGULATION E“IEE[INE; | Why We Care

= i~ % Spinal /epidural or deep plexus hematoma
" is rare but potentially catastrophic

Guidelines are written from a hemorrhage-
erspe:

5th edition is shorter, reorganized, and
more operationally focused than prior
editions

Authors explicitly state a conservative
("antihemorrhagic”) stance relative to
thrombosis-focused guidelines




Evolution of the Guidelines

+ Original ASRA Guidelines.
+ In response fo rise of o with rollout of
”’;gog"d « Focused on nevraxial blocks and surgical patients

+ Added comments on deep plexus blocks and peripheral fechniques

* Described growing literature about VTE prevention and hemorrhagic risk in parturients.
i latic

risk for i ional pain and pregnant
Great discussion of pharmacokinetics of anficoagulants.

+ Current published guidelines

€€ €L
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BREAKING

NEWS

10,000 ft View:
Changes vs 2018 (4th Edition)

« Terminology shift:
+ “Prophylactic/therapeutic” — “low dose /high dose”

+ Aligns with other guidelines and accounts for patient characteristics

Major expansion and clarification of DOAC sections

+ Introduction of acceptable residual drug level thresholds for
selected situations

+ New monitoring modalities with expansion of anti-Xa level testing

New concept: in selected situations,
neuraxial/deep blocks may proceed based on
measured residual anticoagulant activity

Lab Monitoring
Changes:

For several DOACs, guideline now specifies
acceptable residual levels

Drug-Level— - DOAC level < 30 ng/mL OR
+ Anti-Xa activity < 0.1 IU/mL
Based "Off-
This is not a mandate to measure levels — it
"
RClmPS provides a safety target when levels are
checked

More explicit renal-function-based pathways

« Deep plexus/deep peripheral blocks continue to follow
neuraxial-style precautions (unchanged)

0o

Drug Low Dose (Prophylaxis) High Dose (Therapeutic)
2.5 mg BID 5 mg BID (or 2.5 mg BID if dose-reduced by criteria)
Apixaben + Post-THA/TKA prophylais « AF stroke prevention
 Extended VTE prevention * DVT/PE treatment
60 mg daily
Edoxaban N/A o

30 mg daily if: (1) CrCl 15-50 (2) wt <60 kg or (3) P-
p inhibitor

10 mg daily (VTE prophylaxis) 20 mg daly (CrCl 250)

(o]

2.5 mg BID + aspirin (CAD/PAD) 15 mg daily (CrCl 30-50)
(THA prophylaxis) 75 mg BID if CrCl 15-30)
" 40 mg once daily or 30 mg q12h 1 mg/kg q12h or 1.5 mg/kg daily
Enoxaparin (Lovenox) « VTE prophylaxis « Treatment dosing / bridging

Terminology: Low Dose vs High Dose
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Dabigatran:
Clearer Low-Dose vs High-Dose Pathways

— R L 0

« Hold at least ~48h before neuraxial/deep block (or check level if shorter)
« Avoid neuraxial/deep block in CrCl <30 unless level confirms minimal activity

e High-dose dabigatran -

* CrCl 250: hold ~72h (or check level if shorter)

* CrCl 30—49: hold ~120h (or check level if shorter)

« CrCl <30: generally avoid neuraxial /deep block unless level confirms minimal activity
* Postoperative restart timing is also more conservative for high-dose regimens

Addresses real-world problem:
anticoagulant administered with neuraxial
catheter in situ \'

Rivaroxaban:

If low-dose rivaroxaban already given: \

Delay catheter removal >24h (>30h if

New Guidance for oo

Unanticipated

Confirm residual level < ~30 ng/mL or
anti-Xa < ~0.1 1U/mL before removal

Dosing

11

More structured response to medication
errors or communication failures

12
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Low Molecular Weight Heparin (LMWH):
What's Not Changed — And Why it’s Discussed More

> Most core timing r | from prior editions

> Single-daily low-dose LMWH: similar catheter placement /removal intervals as before

» High-dose LMWH: catheter out before first postoperative dose; delay first dose after
placement

» What's expanded: discussion that anti-Xa activity may persist longer than expected
in some patients

Implication: timing rules remain conservative by design

GETdREADY TO

LET’S
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Controversy #1:
Conservative vs Thrombosis-Focused Guidelines

ASRA explicitly states these are hemorrhage-avoidance guidelines

This leads to more conservative timing than many thrombosis-prevention or
perioperative medicine guidelines

Core Tension:
Delay of surgery / interruption of anticoagulation / VTE
vs

Extremely rare but catastrophic neuraxial bleeding

Practical takeaway: a agulation planning must include both bleeding and
thrombosis perspectives

Controversy #2:
The "<30 ng/mL" and "anti-Xa <0.1 IU/mL"
Thresholds

+ Not all hospitals have rapid or reliable access to calibrated DOAC or anti-Xa
assays

Turnaround time may limit real-world usefulness

Exact correlation between measured residual level and neuraxial bleeding risk
is not definitively proven

Guideline acknowledges uncertainty, especially after use of reversal agents

Aligns with emerging European guidance and provides a rational safety target
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Controversy #3:
Low Dose vs High Dose — Simpler, But Potentially
Confusing

= Pros:

- Better reflects that dose, indication, and patient factors change
pharmacokinetics

- Harmonizes with European (ESAIC/ESRA) approach
« Cons:

- Clinicians may misclassify common "reduced dose" or renal-adjusted
regimens

Practical solution: each institution should correlate common regimens to "low" vs
"high" categories

Controversy #4: Deep Blocks Treated Like
Neuraxial

o ASRA continues to recommend neuraxial-style precautions for deep
plexus/deep peripheral blocks

Some clinicians argue ultrasound guidance and site compressibility should allow
more flexibility

Other interventional societies (e.g. interventional have different

for deep blocks or

Guideline remains conservative because bleeding in these sites can be occult
and catastrophic

This remains an area of practice variation and debate

17 18



Intravenaus heparin
Discontinus heparin infusion for a mininum of 4-6hours and
coaglation status be assessed and normal prior 1o nearasial
block or deep plesusiperipheral block (srade 1A)

Remkssher i o chang n i esommeeltin.
Delay intravenous dministration fo & minimum of 1
bk e el e rado A

Rearks: there is wo change in this recammendation.

It is not recommended o mamntain ncuraxial of deep plexus
catheters in the sctting of continous intravenous heparin

recommend monitoring the patient with an indwelling catheter
to allow for carly deteetion of motor deficits and eonsider use

Controversy #5:  [itmem oo ol mes o b oy

January 2025

Renarks: there is mo change i this reccmmendation.
Abhough the occusrence of a bloody or difficul neuraxial needle

IV Heparin

tion with the surgron and a specific risk-benefie decision about
pocceding in cach case is resommended (grade 1A}

Remarks: there is no change in this recommendation.

It is ot rcommended t0 maintan esraxia or deep plesus
A ful

inthe
candiac surgery. If wnanticipated heparinization occurs,

Pt Posapiire it o desiogid e il
comsider use of minimal conseniration of local ancsthetics 1o

enhance carly detection of neuraxial hematama (grade H1C)

Remarks: there is w0 change in this recommendation.
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Deviation from st ions or r dation:

contained in this document may be acceptable based

on the judgment of the responsible anesthesiologist.

The recommendations are designed to encourage

safe and quality patient care but cannot guarantee

a specific outcome. They are also subject to timely

revision as justified by evolution of information and practice.

. pecialariicie]
Regional anesthesia in the patient receiving
antithrombotic or thrombolytic therapy: American
Society of Regional Anesthesia and Pain Medicine
Evidence-Based Guidelines (fifth edition)

Sandra LKopp ' Erk Vandermeulen? Robert D MicBane? Araki Pels ¢
UsaLefiert & *Terese Horlocker’

Research

Common interventional procedures for chronic non-cancer spine pain: a systematic
review and network meta-analysis of randomised trials

BM/ 2025 ;388 doi: https//doi.org/10.1136/bmj-2024-079971 (Published 19 February 2025)
Cite this as: BM/ 2025,388:¢079971
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Totavenaus heparin
Discontinue heparin infasion for 2 minimum of 4 hoars and
coaulation statas be assessed and normal priot to Beursxial

biock ar deep plexaw/peripheral black (grade IA)

Remaris: ther i s change i s secommendation.

Dy intravenons dinisteation for a i of 1
seedle placement (grade IA)

Remark: there i mo change i s recommendation.

September 2025

el

aiter icar's coagal
wiatn); sehepasinize 1 hoar afce catbeter removal (grade A).

Revres thee 50 chrs bt st b’
s macdvertenly semoeed o his ecitio

Forpeairll o e iy Gk
ey Gceon of Pt

Controversy #5:

Remaris: There is o change o thi reccmmenLaion altbough it

IV Heparin e s e

Ao o sl ol o A0 ol el subt.
ol b,

e Y 4 s ks e sl A s
recommended (geade IA}

ing i c2ch cace i recommen

Remrks: chere i o change i s recommendation.

‘surgery, I umantcipated begarinization pecur, we suggest post-

i moiorng of syl st snd considr e
of minimal ancxthtics to eohance carly
ceeton ofaevaes ematos (e )

Revaarks: bis sggestion wflects & shange o avoid the wie of
meurazial ar daep plesur catheters o cardiae sargery patients

o the avarlability of ek imssive dlbernatives.

Strong recommendations
AGAINST

Al o neary il weitnformed peopie wausld Bkely not

want such imterverions Such intenventions should

therefore not be offered ourside of a clinical wial

Chronic axial spine pain

24
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[...] the substantial reimbursement

associated with these procedures may act as a perverse
incentive for their delivery as opposed to less well paying, and

more time-consuming, interventions that have evidence of

effectiveness (for example, cognitive functional therapy,

exercise therapy, pain reprocessing therapy).

RAPID RECOMMENDATIONS

Commonly used interventional procedures for non-cancer chronic

spine pain: a clinical practice guideline

Jason W Busse,

3 Stéphane Genevay, * Amav Aganwal, * Christopher | Standaert, ° Kevin Carmeiro,
Jason Friedrich, " Manuela Ferreira, * Hilde Verbeke, * Jens Ivar Brox, ™ Hong Xiao, *

Jasmeer Singh Virdee, " Janet Gunderson, * Gary Foster, “ Conrad Heegsma, * Caroline F Samer
Matteo Coen, ™ " Gordon H Guyatt, * Xiaoqin Wang, * Behnam Sadeghirad, - * Faheem Malam,
Dena Zeraatkar, +* Per O Vandvik, * Ting Zhou, “ Feng Xie, * Reed A C Siemieniuk, * Thomas Agoritsas”
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Multisociety Response to The BMJ Publications on Interventional Spine

Procedures for Chronic Back and Neck Pain

International Pain and Spine Intervention
Sodiety

American Academy of Pain Medicine
American College of Radiology

American Society of Neuroradiology
American Society of Pain and Neuroscience

American Society of Spine Radiology
ANOA (Arbeitsgemeinschaft der Nicht
Operativen Orthopéidischen)

Association of Pain Program Directors
Belgian Pain Society

Boston Pain Society

Dutch Society of Musculoskeletal Medicine
Eastern Pain Association

Flemish Anaesthesiology Association for
Pain Management

GIMDO (Gruppo ltaliano Multidisciplinare
Dolore Orofacciale)

(March 18, 2025)

IGOST (Interdisziplinre Gesellschaft fiir
Orthopéidische /Unfallchirurgische und
Allgemeine

Schmerztherapie)

Indian Society for Study of Pain

ISAL Foundation - Institute for Pain Researche

lialian Society of Pain
Korean Pain Society

Latin American Pain Society

North American Neuromodulation Society
North American Spine Society

Oregon Society of Interventional Pain
Physicians

PAIN, Dutch Chapter of the IASP

Pacific Spine and Pain Society (PSPS)
Pain Section of the Duich Society of
Anesthesiology

SIAARTI (Societé lialiana di Anestesia
Andlgesia Rianimazione e Terapia
Intensiva)

Sierra Spine Societ

Society of Interventional Radiology
Spanish Pain Society

Turkish Society of Physical Medicine and
Rehabilitation Specialists

World Academy of Pain Medicine United
World Institute of Pain
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We agree with Rittenberg and Shanthanna that further research is
warranted and acknowledged that additional evidence may alter
recommendations [....] However, such claims are not supported by the

current best e

procedures supported by moderate or low certainty evidence
provide little to no improvement in pain relief or physical functioning 1)
compared with sham procedures.

lence, which shows that all common interventional

2/19/2026

BREAKING

NEWS

Pain Management > Back Pain

Another Expert Group Throws Shade at Spinal Injections for Back Pain

— "No more effective than sham procedures,” evidence review finds

by Jahn Gever, Contributing Writer, MedPage Today
February 19, 2025 -5 min read
Last Updated March s, 2025

*Balanced Authorship

*Enhanced Study Design and Executio

*Broader Evidence Inclusion When RC
Data are Lacking

*Policy Implications Awareness

*The BMJ Clinical Practice Guideline

Retraction

The takeaway...

We must publish what we are
doing if we want
recommendations/guidelines to
reflect actual practice.

30



MOVING ON

Serious infectious complications after regional anesthesia
are rare but potentially catastrophic

Spectrum includes: insertion-site inflammation, local
abscess, systemic infection, necrotizing fasciitis, and CNS
infection

Because events are rare, RCTs and databases often miss
. .

Blg Picture true risk factors; much evidence comes from case series
Delayed di is is
outcomes and death

I with worse logi

L bability, high. events — prevention
and vigilance matter more than statistics

Duration Matters
(Major Modifiable Risk Factor)

Insertion-site inflammation is more common than true infection (~5.3% vs 0.5%)
Infection risk increases with longer catheter duration
Epidural catheters: ~40% increased risk per additional day in situ
Peripheral nerve catheters: risk rises after ~2-4 days

Large multicenter study (24,103 PNB catheters): ~2.9% infection rate with max
duration 15 days

Simply: The longer a catheter stays in, the less likely it is to remain infection-free.

2/19/2026

Infection Control Guidelines
First Edition
(ASRA 2025)

ASRA Pain Medicine consensus practice infection
control guidelines for regional anesthesia and
pain medicine

David Anthony Provenzano @, Michael Hanes,” Christine Hunt ©

Honario T Benzon ©,%* Jay S Grider,® Kelly Cawcutt @, Tina L Doshi @ 241¢
Salim Hayek @ ,'""? Bryan Hoelzer,"* Rebecca L Johnson © ' Hari Kalagara,
Sandra Kopp ©,'® Randy W Loftus,"* Alan James Robert Macfarlane @ ,""®
Ameet S Nagpal ©,'® Stephanie A Neuman &, Amit Pawa 2122

Amy CS Pearson @, Julie Pilitsis,” Eellan Sivanesan © %
Rakesh V Sondekoppam © % Jan Van Zundert © "% Samer Narouze ©
Provenzano DA, et ai. Reg Anesth Pain Med 2025,0:1-50. doi: 10.1136/rapm-2024-10565 1
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Catheter Colonization vs True Infection

Colonization is common:

Epidural /intrathecal catheter colonization ~4—29%; intrathecal
anesthesia catheters ~7%

Peripheral nerve block (PNB) catheters: colonization ~6—46%

Colonization # infection; many positive cultures represent contamination
during removal

No reliable CFU threshold predicts clinical infection in RA catheters

Colonization is influenced by: (1) duration, (2) patient risk factors, (3)
tunneling, (4) dressing care, and (5) catheter manipulation

Key concept: colonization is common; true infection is rare; colonization is the
gateway.

ANESTHESIOLOGY

perat

ne | April 2018

~  Prolonged Catheter Use and Infection in Regional Anesthesia: A
~  Retrospective Registry Analysis

Hagen Bomberg, M.D; Ina Bayer, M.D.; Stefan Wagenpfeil, Ph.D.; Paul Kessler, M.D.; Hinnerk Wulf, M.O; etal

|+ AuthorNotes

= Anest

4 2018, Vol.128, 764-773. doi-hittps://doi.org/10.1097/ALN.0000000000002 105
< German Network for Regional Anesthesia (25 centers)
+ 44,555 patients who had surgery between 2007 and 2014

< Examined the relationship between catheter duration and probability of
infection-free catheter use

36



Catheter related infection

Peripheral catheter incidence: 0-7%; Epidural catheter incidence: 0.8-5%

Rates of infection vary wildly based on placement technique and post-op duration
US max duration usually 1-4 days
Switzerland 1.5-5 days

Australia 1-13 days

Germany 1-36 days

37
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Prolonged Catheter Use and
Infection in Regional Anesthesia

Retrospective Analysis of 44,555 Patients in 25 Centers
in the German Network for Regional Anesthesia

1,497 Infected Catheters Were
Indentified, 36 Were Left In Situ
Severe infections requiring
surgical intervention developed

38
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Tunneled vs Non-Tunneled Catheters

Tunneled catheters are associated with lower infection risk

Large series (22,411 thoracic epidurals): tunneling strongly
associated with fewer catheter-related infections

Subcutaneous ports: ~50% lower infection rate vs percutaneous
exit; no infections before day 70 in one study

Tunneled epidurals still have mechanical failures and infection risk
in long-term use

infection), tunnel the catheter.

CNS Infections: Rare but Devastating

+ Incidence after neuraxial block ~1-5 per 100,000 (=8 per
million spinals; =11 per million epidurals)

+ Includes: epidural abscess, meningitis, discitis, osteomyelitis, sepsis,
death
« Outcomes are worse with delayed diagnosis or neurologic deficits
at presentation

Clinical pearl: fever + back pain + neurologic change after
neuraxial = emergency until proven otherwise
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Key Evidence-Based Recommendations (From
This Section)

Consider limiting duration of percutaneous tunneled catheters and
placing a subcutaneous port to minimize infection risk (Grade B)

Prolonged use of regional nerve block catheters (>4—5 days)
should be individualized with close monitoring (Grade C)

Avoid prolonged use (>2 weeks) of externalized intrathecal
catheters due to meningitis risk (Grade B)




Let’s talk ultrasounds...

Probe, Cable, and Gel:
Three potential problems

+  The ultrasound probe, cable, and gel can - Multiple outbreaks of bacterial
all act as vectors for pathogen
transmission

infection have been linked to
contaminated ultrasound gel

Probe covers significantly reduce (but do ) )
not eliminate) contamination of the probe Both multi-use and single-use gels
head have been implicated in outbreaks

- Microperforations in probe covers
occur and increase with:

Gel can support bacterial growth
and transmit organisms to the

« Longer procedures needle or catheter

- Probe manipulation and needle
contact

+ Therefore, sterile gel inside the
cover and skin antisepsis remain
critical

45

Probe, Cable, and Gel:

Three potential problems

iy,
UPDATE

Alert: Use Only Sterile Ultrasound Gel for
Percutaneous Procedures

~ TorEaryone

WHAT TO KNOW

- €oc of bacteriurs)
from multipte states from 2024-2025

+ Use of non-sterile [

« €DC is assisting with an engsing multstate investigation.
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How Contaminated Is Ultrasound Equipment?

- Multiple studies show frequent contamination of ultrasound probes and machines
- Reported contamination rates of ultrasound probes after clinical use:
+ 20-60% in various perioperative and ICU studies

- Common organisms: coagulase-negative Staph, Staph aureus, Enterococcus,
Gram-negative bacteria

- Contamination occurs even when probes appear visually clean

«  Implication: the ultrasound machine is @ major vector if not managed as part of
the sterile field
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Probe, Cable, and Gel:
Three potential problems

+  Multiple outbreaks of bacterial
infection have been linked to
contaminated ultrasound gel

Both multi-use and single-use gels

_
Y

have been implicated in outbreaks

Gel can support bacterial growth %

and transmit organisms to the

needle or catheter

- UPDATE
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Cleaning, Disinfection, and Sterilization:
Not the Same Thing

+ Cleaning: removes visible debris but does not reliably kill microorganisms
« Low-level disinfection: kills some bacteria and viruses, not spores or mycobacteria
High-level disinfection: kills bacteria, viruses, mycobacteria, and most fungi
Most ultrasound probes used for regional anesthesia require at least low- or

intermediate-level disinfection between patients

= Probes used for ial or deep
level disinfection policies when applicable

should follow institutional high-

48
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ASRA Recommendations:

Use sterile gel for neuraxial, deep blocks, and
catheter procedures

* Never reuse gel packets between patients

Suzetrigine: -‘
A Novel Analgesic Approach |
« Continuous catheter techniques \

 Use sterile gel inside the cover; non-sterile gel LIJ H HT ﬂ R E v [] U Slides adapted from Kenneth Hunt, MD
may be used on intact skin outside the sterile
field only if it does not contact the needle path

Use sterile probe covers for:
+ Nevuraxial procedures

- Deep plexus blocks

between patients per
manufacturer and infection control policy

Treat the probe, cable, and machine controls as part
of the sterile field during the procedure

Suzetrigine (Journavx)
“suzzette-tre-gene" (“jor-na-vix”)

Current State of Play \

Approved Jan 2025 for use in adults with
moderate fo severe pain

100 mg loading dose followed by 50 mg

<+ Opioids % Non-selective Sodium Chan Q12 forup fo 14 days
ols 1 First non-opioid analgesic approved in 25 years
2+ NSAIDs Inhibitors

* Highly selective NaV1.8 inhibitor

< Gabapentinoids | "
(31,000:1 selectivity)

o

% Acetaminophen
*» NMDA inhibitors

- Stabilizes the closed state of Na channel

% Alpha 2 Agonists

o

NaV1.8 is Expressed in peripheral sensory
neurons including dorsal root ganglion

°

- Expressed in infracardiac ganglia
i animals

agents

Does not appear o have addictive properties
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Suzetrigine —

Suzetrigine - Pharmacology
Gimme the data

Pharmacokinetics Contraindications and special

considerations
o Metabolized Via CYP3A and
is inducer of CYP3A

Two phase 3 clinical trials

Over 1000 patients in ecch trial

o Avoid strong CYP3A4 inhibitors

) ) Abdominoplasty and Bunionectomy
« Grapefruit juice, clarithromycin, azole

i : Excluded patients that had painful
o Has active but less potent antifungals hysical conditions, sensory abnormalities,
metabolite (M6-5UZ) © May interact with hormonal long term use of opioids or NSAIDs

contraceptives Randomization occurred post operatively

o Excretion: Comparators:

+ Use alternative contraceptives for 28
days after last dose Suzetrigine vs.

= Feces: 49.9%

. Dose adjustments needed for Hydrocodone /acetaminophen (5-325 q6)
vs.

= Urine: 44.0%

. RPN Child Pugh & Placebo
o Half life elimination: 23.6 o No dose adjustments for eGFR Outcomes: Reported pain on numeric rating
hours >15ml/min scale at 19 time points (0.5-48 hours)

= 33 hr for M6-SUZ

Tabls 2. Premey Encpost: SO Compared s iscata

Results Rudomiestrsty Eummrctomy

SustigeeN= 47 PacoboMs2  SumbignoNei  Pacebuil s 218

Outcomes

S ——————
Pris " « Suzetrigine vs. placebo e - NSNS e A - T
rimary outcome - e z oin o

\ - Abdominoplasty 48.4 (P ML‘.;_’:';mm_m “'”" o ““"’ "

+  Time-weighted sum of the pain intensity difference for suzetrigine | <0.0001) EEnzw’fmmm :E;: = :’Eh =

compared to placebo over 48 hours after first dose of study drug | - Bunionectomy 29.3 (P=0.0002) Smhesng - - -

(SPID48) \ iyl

\ e
Secondary outcomes \ « Suzetrigine vs. HB/APAP Table 3. At ey SeeocaryExpan: SPIAA Compires D HBAPAD
\

+  SPID48 for suzetrigine compared to hydrocodone-acetaminophen + Abdominoplasty 6.6 (p=0.278) —ee e

SuswgneN= 7 WAP NeM  SstoieNed28  MUAPAPN s &3

+ Time to 2 point or greater reduction in numeric pain rating scale from | Bunionectomy ~20.2 (P=

S ———
0.0016) reeey ez s asas v aas
aseline & T e rasmien - [ =
basel
. . . S Rttt e s s e
«  AKA: time to clinically meaningful pain relief T e sibais maea s
Ao cismin = =
o P e st = =

e Pty e ek o s 83 e

Results

+ Secondary Outcome:

Time to 2-point or greater reductionin ~ Tabied.

numeric pain rating scale

focomiecginty  Bemismectomy

SurstignsNe 467 PcoNZ2l  SumwignsNe S PlacsboMs 218

i e

Abdominoplasty < v " - " -
L . Ao wm - oram e

+ Suzetrigine 119 min Wl P vl - ) <000 - o -

o o e et e 5 ) ; = % 5

. [t . i ‘ !

+ Placebo 480 min o wig et arsam e

P et g ) oo % w0 g

P i P st i 72 s o ) MG,
e

. e £ o e e 2 B . i P ek
Bunionectomy [SEE SN —— - ——————

- Suzetrigine 240 min

+  Placebo 480 min

59 60
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Summary and Thoughts

- Novel therapeutic option for moderate to severe pain

Superior to placebo but similar to lower end of dosing with hydrocodone-
acetaminophen

- Time to clinically meaningful change to pain scores likely unacceptably long in
post operative setting

Encouraging safety profile

No changes to PR, QRS, or QTc was observed at twice max recommended dose

Not centrally acting
D d N/V d to hyd d

Does not appear fo be addictive in animal studies

- Expensive: ~ $550 for 14 day course vs ~ $25 for hydrocodone-acetaminophen

Pipeline of Future Nay 1.8 molecules
FORMULATION  RESEARCH
VK548 NAAS Inhibitor” - ACUTE  Oral
'VX-548 NA1LS inhibitor - DPN Oral
VX-548 NAALE inhibitor - LSR ol
VX-993 NA1L8 inhibitor - ACUTE Oral
VX-593 NA,LE inhibitor - DPN Oral
'VX-993 NA/LB inhibitor ™
'VX-973 NA,18 inhibitor Oral
‘Additional NA,1.8 inhibitors Oral and IV
NA17 inhibitors Oral
- isn S
Fes.

Neurogathic Pain (PHP)
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Safety \

Table 8. Summary of Adverse Events
«  Proportion of patients with AE's
. Aodomiapasty Barionectomy
after Abdominoplasty
Suzetrigine  HB/APAP  Placebo  Suzetrigine  ME/APAP  Placebo
Suzetrigine 50.0% NeddS  Nedil  NeZiz  Nadlh  Nedll  Hell
. Hydrocodone-acstaminophen i - meSID  mrEM)  MSEAD  Wme WM TeSD
60.7% e m@mn  wmy  nor oW e oosn
e Bty mmn  s@n  zey  aen  sew
Placebo 56.3% el fohi gman dey 1w g .
Oeamt ° ° bl 13 o o
P W s 00 " e ses o @ o
e LUV (T LT T v a o
. . A [Ty —
- Proportion of patients with AE's s sien  wms  wea  ses  mMe 2w
sen sua

after bunionectomy
* Suzetrigine 31.0%

+ Hydrocodone-acetaminophen

41.8%

Placebo 35.2%

The Future

+  Request to be added to Pipeline of Future Na, 1.8 molecules
formulary at our institution was s st
recently declined by pharmacy
and therapeutics i

« Starting to see some patients come
in with outpatient prescriptions
TJIA

Other active studies looking at

suzetrigine's utility in the setting of
diabetic peripheral neuropathy
and lumbosacral radiculopathy

Citations
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Let’s talk blocks

ERVE BLOCKS

4 ~

67

lliopsoas
muscle

Psoas
tendon

< A d
L e
iliopsoas notch

\
*  Motor sparing (theoretically) N

+ Useful for hip fracture and

\
PENG Block'\

analgesic block for medial \
and anterior hip capsule L}

THA analgesia

Lesson 1:

Spread
Patterns

Pocapuior nve 1o (NG bk what hove

st i e k5 e

1 v Lo #
iliopsoas notch

2/19/2026

Pericapsular nerve group (PENG) block: what have we

learned in the last 5 years?
Laura Girén-Arango @, Philip Peng ©

Girdn-Arango L, Peng P. Reg Anesth Pain Med 2025;50:402-409. doi:10.1136/rapm-2024-105427

Lesson 2:

Optimal
Volume

Pecapua v g FENG] bk wht v e
i et 5 peas?
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Lesson 2:

Optimal
Volume

Ve

Pain Med. 2024,

Lesson 2b:
Balancing act between:
(1) analgesic efficacy

and
(2) motor sparing

Lesson 2b: Distribution of the njectate per ares of nterestfor hp Joit
o S bocks

maigoia st 928
Optimal
Volume .

|| 0

Felvic Hip Capsule Intramuscular  Subpectineal/Obturator
foramen

Wumber of patients (%)

* Pelvic and Intramuscular spread: possible femoral nerve or lumbar plexus involvement
motor block

: ideal (intended) spread pattern

Lesson 2b:
What do we

mean by
“optimal”?

Lesson 2b:

Optimal
Volume

2/19/2026

20 mL volume (18 mL ropivacaine with 2 mL contrast)

Lesson 2b:

Opfimal
Volume

Cadaveric study investigating the femoral nerve-
sparing valume for pericapsular nerve group
{PENG) block.

* 32 cadaver

specimens — 45
randomized
blocks

* Dye injected

(0.1% methylene
blue)

* Volumes 2-22 mL

13



Lesson 2b:

Optimal
Volume

Cadaveric study investigating the femoral nerve-

sparing volume for pericapsular nerve group

(PENG) block

[—— L
e

Lesson 2b:

Optimal
Volume

Cadaveric study investigating the femoral nerve-
sparing volume for pericapsular nerve group
(PENG) block
P, Py e
s e et

Lesson 3:

Perioperative
applications:

Hip Fracture

Prccapnior nrve 1 (NG block: what hove e
s i e k5 e

s B 8 KB ¥

=

Methylene Blue Volume (mL)

0
Injection Number

Figure 5 The bias coin design up-and-down sequence for ultrasound-
guided pericapsular nerve group block. MEV90, maximum effective
volume of dye in 90% of cases.

Takeway: volumes of 15-20 mL seem
appropriate to balance analgesic efficacy
with motor sparing.

If we want to truly avoid motor block,
volumes should be decreased to around
10 mL

Lesson 2b:

Optimal
Volume

2/19/2026

Similar incidence of quadriceps
weakness WITH AND WITHOUT block...

Table 1 Motor weakness PENG block compared with no nerve black

Authors Comparator

Measurement

PENG Comparator

Bravo eral PAl

tineral Sha block
Huetaf" Sham block+LIA
hengetal Sham block+1A
Domagalska et a” Sham block
Kukreja et af'* Sharm block
Pascarella ef af'* Noblock.

Motor scale
Motorscale
Motor scale
Dynamometer

3 hours=25%; 6 hours=13% 3 hours=33%; 6 hours=23%
PACU=13%; day 1=20% PACU=20%; day 1=24%
Day 1=3.3 (34) Day 1=3.4 (3-4)

" uND!

Bhou fve=d? i

Unspecfied”

Day 1=1213 (75.3) Day 1=1040 (72.0)
No mtor block No motor block
it PA, pesiarti nerve group.

1A, intra-articular injection; LIA,

Pecapua e U PENG) bk whl e e
oaned i he Lt S yean?

Lesson 3:

Perioperative
applications:

Hip
Arthroplasty

Pecapua v g FENG] bk wht v e
i et 5 peas?

Lesson 3:

Perioperative applications: Hip Fracture

Table 2 Analgesic efficacy of PENG block in hip arthroplasty versus

other techniques

Authors.

Observations

Placebo or no block
Pascarela et af*
Domagalska ef al™

Suprainguinal fascia fiaca block
Alise ot af®
Carella etal®
Choi et "

Duan et af

Vamshi et al™

Compared with no block
Compares with sham block

40mL for suprainguinal 16
A0l for suprainguinal FIB

30mL for suprainguinal B
Continuous ansigesia through
atheter

30mL for both blocks/Clonidine as
adyuant

Plus LFCN block

I Compared with PAI
Added to LA
Added 10 LA
Added 1o 1A

i with P in

the RCT that reported

y Ts that
inferority of PENG blod:.
A,

intra-articular injection; LFCN,

nerve; LA,

. per

trial

FNB < Infra FIB << Supra FIB = PENG

Pecapua v g FENG] bk wht v e
i et 5 peas?
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A hip fracture 1. s s mosn notss st iy s Secadey Oces

Surgical Treatment and

H OR (5% C1) Paioe Adjssted OR (9% Cf) Pyale
aside...

e

‘e V91 54233 <o 330 a2-51) <0001

NESTHESIOLOGY' alemnn 1208 R12-1877) omi A2ram e

= Moot pais L1 a2 gy 2mpa-25m caoon

Pain as a Driver of Sarpon S0 A6 <o sonaa) <800

Qutame: Myocadal (tarsten (175 everss of 2,830 comgiess caes™

Myocardial Injury in Hip [rostepees 13 pss-0n arm szt ovar

Fracture Patients: A Hip Sewtga 2iinsamm osasr 2nnsam ooz
e

Fracture Accelerated e s it 188 {1 39-200 <0009 <o

Sove s saspwew <oom 20001

More pain > myocardial injury

improved end-organ outcomes

85

So maybe: less pain (via regional anesthesia) could lead to

External Oblique Intercostal (EOI) Fascial
Plane Block

(a) (b)

Lateral

I Laters cutareons
{, branen of sutcotn
nerve (712)

87

External Oblique Intercostal (EOI) [T ,'r;’:\'\
T '

Fascial Plane Block:

Dermatomal Coverage

it (3 Taks, T

2/19/2026

External Oblique Intercostal (EOI) Fascial
Plane Block

The External Oblique Intercostal Block: Anatomic Evaluation and
Case Series

Hesham Elsharkawy (3, MD, MBA, MSc, FASA,*" Sree Kolli, MD,* Loran Mounir Soliman, MD,*
John Seif, MD, MBA,* Richard L. Drake, PhD,* Edward R. Mariano (%, MD, MAS, FASA,' and
Kariem El-Boghdadly, MBBS, BSc (Hons), FRCA, EDRA, MSc/-+*

Pain Medicine, 22(11), 2021, 2436-2442

hitps /doi.org/10.1083(pm/pnab2es.

Advance Access Publication Date: 9 October 2021
Technical Note OXFORD
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External Oblique Intercostal (EOI) Fascial

Plane Block: Ultrasound View

Doty . (2025, Avgst 4 lrosound-Gud P e BABY BLOCKS BABY BLOCKS. sy by-blcks o lck-doto

External Oblique Intercostal (EOI) Fascial
Plane Block

Tatio 1. 15 0 EQI block.

Bilateral Thoracie Derrmatomal Sensory Corcrage”

Ameriarvo Postrior Axilary Lises  Midline

Number of Nember of

Age Sex EOITechuique Upper  Lower  Dermatomec  Upper Lower Dermatomes
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External Oblique Intercostal (EOI) Fascial
Plane Block

* Upper abdominal coverage from
midline to roughly midaxillary
line

* Open cholecystectomy
* Hepatic resection
¢ Bariatric surgery

* Similar coverage to subcostal TAP
block (dermatomal coverage
roughly 6-10)

* Can be single injection of
catheter techniques

When ye

I\ ybur

2/19/2026
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