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Acute Pain Management

Nonpharmacologic
interventions

Goal: enhance outcomes and patient experience
Balance analgesia with functional goals

.. . . . : : Multimodal
Individualize based on pain etiology Regional Techniques Treatment
Reduce opioid consumption
Focus today is on peripheral nociception and voltage
gated sodium channels expressed on DRG

Opioid Analgesics

Nonopioid Analgesics



Presenter Notes
Presentation Notes
-   	The primary goals of acute pain management aim to enhance outcomes and patient experience. This often translates into balancing analgesia with functional goals for the patient and overall avoiding preventable complications
-   	Multimodal analgesia is emphasized in our approach to acute pain to reduce opioid dependence and associated side effects
-   	Individualizing multimodal analgesia based on pain etiology and patient factors can improve acute pain management and reduce opioid consumption, to avoid significant short-term and long-term adverse effects, like potential opioid misuse.

One avenue focused on is the pathophysiology of nociception and its relationship with voltage gated sodium channels.


VX-548: an oral, highly-selective small-
molecule inhibitor of NaV1.8

< Preclinical Development

> In-Vitro pharmacologic studies

> Potency and Selectivity metrics (peak current change)

¢ Clinical Development

> Pharmacodynamics
> Pharmacokinetics

DRG
NEURON
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-   	Nociception is the process by which the body perceives pain through the activation of peripheral and central neuronal signaling, with sodium channels playing a significant role in regulating this neuronal excitability.
-   	the role of voltage-gated sodium channels like NaV1.7 and NaV1.8 in human pain sensation has been understood since the cloning of the NaV channels in the 1980s, though no one has successfully developed a small-molecule treatment that selectively targets these mechanisms to treat pain
-   	The voltage-gated sodium channel NaV 1.8 is a therapeutic target for pain because of its role in transmitting nociceptive signals and its selective expression in peripheral nociceptive neurons of the dorsal-root ganglia.
- VX-548 is an oral, highly selective small molecule inhibitor of NaV1.8.

For its Preclinical Development:
In vitro pharmacology studies were carried out and utilized manual and automated electrophysiology methods to evaluate the inhibition of NaV currents in primary human dorsal root ganglia (DRG) neurons from post-mortem donors.
VX-548 potency and selectivity on recombinant voltage gated sodium channel subtypes were evaluated through established electrophysiological protocols
Investigators used channel-specific voltage protocols (NaV specific) to measure the peak current change before and after VX-548 compound addition at indicated concentrations.

For its Clinical Development:
Appropriate pharmacodynamic and pharmacokinetic studies were done in both healthy patients and study participants in the Phase 2 acute pain trial. 



A Abdominoplasty

48-Hr Treatment Period

Request for pain relief : 48-hr
(pain assessed on VRS and NPRS); }/):[548'11130-;33 lerrfigy ‘igs:' assessments;
randomization RSN T discharge
VX-548, 60-mg loading dose,
followed by 30 mg every 12 hr
Start of Safety
scregnl(;]g bd Ad,m'sT'Qn; HB-APAP, 5 mg of hydrocodone bitartrate f°”‘,’"‘{'“P
perio abdominoplasty and 325 mg of acetaminophen every 6 hr visit
<4 Placebo
hr
b e e e S =1 T T T T T T T T T T T L 1
Day Day 1 ay 3 14+2 Days
-28 (morning) after
Last Dose
B Bunionectomy
48-Hr Treatment Period
. Request for pain relief o 48-hr
(pain assessed on VRS and NPRS); el MLIH lleelelial elees, assessments;
randomization followed by 50 mg every 12 hr discharge
VX-548, 60-mg loading dose,
Start of Safety
screening Admission; Popliteal followed by 0im s cverlalhy follow-up
period bunionectomy block removal . visit
VX-548, 20-mg loading dose,
followed by 10 mg every 12 hr
HB-APAP, 5 mg of hydrocodone bitartrate
and 325 mg of acetaminophen every 6 hr
Placebo
<9hr y \
T T T--177 " r | N B R B B R R R — — s Dt St 1
Day Day -1 Day 1 Day 3 14+2 Days
-28  (morning) (morning) after
Last Dose

The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812

AUGUST 3, 2023 VOL. 389 NO.5

Selective Inhibition of Na 1.8 with VX-548 for Acute Pain
J. Jones, D.J. Correll, S.M. Lechner, I. Jazic, X. Miao, D. Shaw, C. Simard, J.D. Osteen, B. Hare, A. Beaton,

T. Bertoch, A. Buvanendran, A.S. Habib, L. Pizzi, R.A. Pollak, S.G. Weiner, C. Bozic, P. Negulescu, and P.F. White,
for the VX21-548-101 and VX21-548-102 Trial Groups*

End Points

< Efficacy Endpoint:
> Time-Weighted sum of the
pain-intensity difference
(SPID48)
> Pain Scores obtained at 19
time points within 48 hours
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< Pain Percentage reduction after
Loading dose
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Statistical Analysis
% analysis of covariance was used for
SPID48 values
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< Missing data imputations
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Phase 2 Trial:
-   	Now I would like to present the Phase 2 trial done on VX-548 for acute postoperative pain after abdominoplasty and bunionectomy
-   	This study was published in August 2023 in the New England Journal of Medicine
-   	The Primary authors were Dr. Jim Jones from Vertex Pharmaceutics and a variety of authors at different academic institutions across the country ranging from Brigham and Women’s to Cedars’s Sinai out on the west coast.
-   	This study was a combination of two phase 2, randomized, double-blind, placebo-controlled clinical trials
Population and Main question:
-   	The main question was to evaluate the efficacy and safety of VX-548  in study participants who had acute pain after abdominoplasty or bunionectomy.
-   	Abdominoplasty is considered as a model for acute soft-tissue mediated pain, while bunionectomy is considered to be a model of acute bone-mediated pain
Intervention
Abdominoplasty: Randomized 1:1:1:1 assignment
VX-548 high dose load + maintenance (100mg + 50mg q12hrs)
VX-548 middle dose load + maintenance (60mg + 30mg q12hrs)
Hydrocodone bitartrate-acetaminophen (5mg-325mg q6hrs)
Oral Placebo q6hrs
Bunionectomy: Randomized 2:2:1:2:2 assignment
VX-548 high dose load + maintenance
VX-548 middle dose load + maintenance
VX-548 low dose load + maintenance (20mg + 10mg q12hrs)
Hydrocodone bitartrate-acetaminophen q6hrs
Oral Placebo q6hrs
End Points
Efficacy Endpoint:
 Time-Weighted sum of the pain-intensity difference (SPID48), 
Pain Scores obtained at 19 time points within 48 hours. The higher the number of the SPID48 indicated the higher in pain intensity difference, and therefore higher efficacy.
SPID at 24 hrs
Pain Percentage reduction after Loading dose
Comparisons between VX-548, Hydrocodone, and Placebo 



Enrollment Characteristics

Table 1. Baseline Demographic and Clinical Characteristics of the Participants.*

Characteristic Abdominoplasty Trial Bunionectomy Trial

Hydrocodone Hydrocodone
High-Dose Middle-Dose Bitartrate— High-Dose Middle-Dose Low-Dose Bitartrate—
VX-548 VX-548 Acetaminophen Placebo VX-548 VX-548 VX-548 Acetaminophen Placebo
(N=76) (N=74) (N=76) (N=77) (N=60) (N=62) (N=33) (N=60) (N=59)
Age —yr 43.1+£9.7 41.5£9.2 45.4:10.7 42.6£9.5 47.6+13.7 48.3x13.1 47.8+15.5 50.0£12.5 47.8+13.6
Female sex — no. (%) 75 (99) 74 (100) 73 (96) 76 (99) 53 (38) 57 (92) 25 (76) 50 (83) 49 (83)
Race and ethnic group —
no. (%)t
White 57 (75) 57 (77) 53 (70) 57 (74) 42 (70) 44 (71) 22 (67) 44 (73) 41 (69)
Black 13 (17) 15 (20) 18 (24) 20 (26) 14 (23) 17 (27) 9 (27) 13 (22) 13 (22)
Other 6 (8) 2(3) 5(7) 0 4(7) 1Q2) 2 (6) 3 (5) 5(8)
BMIE 28.83+4.35 29.42+3.68 28.74+3.87 28.93+3.91 28.19+4.54 28.24+4.70 27.11+4.58 27.81+4.28 28.41+4.61
NPRS score at rest{ 7.2+1.7 7.4+1.8 7.3x1.8 7.4x1.6 6.7x1.7 6.6+1.8 6.9+1.8 6.9+1.9 6.9+1.7
VRS — no. (%)
Moderate 44 (58) 45 (61) 45 (59) 42 (55) 44 (73) 45 (73) 21 (64) 37 (62) 39 (66)
Severe 32 (42) 29 (39) 31(41) 35 (45) 16 (27) 17 (27) 12 (36) 23 (38) 20 (34)

* Plus—minus values are means +SD. Data on participants in any trial group who had undergone randomization and received at least one dose of active treatment (VX-548 or hydroco-
done bitartrate-acetaminophen) or placebo are shown. The high-dose VX-548 groups received a loading dose of 100 mg, followed by a maintenance dose of 50 mg every 12 hours; the
middle-dose VX-548 groups received a loading dose of 60 mg, followed by a maintenance dose of 30 mg every 12 hours; the low-dose VX-548 group (in the bunionectomy trial only)
received a loading dose of 20 mg, followed by a maintenance dose of 10 mg every 12 hours; and the hydrocodone bitartrate—acetaminophen groups received 5 mg of hydrocodone bitar-
trate and 325 mg of acetaminophen every 6 hours.

T Race and ethnic group were reported by the participants. The “other” category includes all other reported races and ethnic groups (see Table S2 in the Supplementary Appendix).

1 The body-mass index (BMI) is the weight in kilograms divided by the square of the height in meters.

§ Scores on the Numeric Pain Rating Scale (NPRS) range from 0 to 10, with higher scores indicating a greater level of pain.

9§ The Verbal Categorical Rating Scale (VRS) is a four-level scale that ranges from no pain to severe pain.



Presenter Notes
Presentation Notes
Baseline demographic and clinical characteristics were similar across the trial groups in each trial
This included their average pain scores in both abdominoplasty and bunionectomy trials
Notably, there was a higher percentage of females compared to males in the abdominoplasty trial

Participant Enrollment
Abdominoplasty: Aug 2021 - Nov 2021, 303 participants were enrolled and 81.5% completed the treatment period
Bunionectomy: July 2021 - Jan 2022, 274 participants were enrolled with a completion rate of 90.1%.
Inclusion Criteria
Before: Males and females aged 18-75 with BMI of 18.0-38.0.
Abdominoplasty: Scheduled for standard procedure, excluding certain incisions, may include drain placement and skin closure.
Bunionectomy: Scheduled for primary unilateral procedure with popliteal sciatic block 
After surgery: Participant must be lucid and comply with analgesic guidelines.
Abdominoplasty: Procedure ≤3 hours, reported pain ≥4 NPRS at rest, within 4 hours post-op
Bunionectomy: report pain ≥4 NPRS at rest within 9 hours after removal of regional block
Exclusion Criteria:
Before: Prior abdominopelvic surgery, history of cardiac dysrhythmias, or any surgery within 1 month.
After Surgery: Medical complications during abdominoplasty that, per investigator opinion, preclude randomization, and collateral procedures during abdominoplasty.
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Decreases in pain were indicated by decreases in NPRS scores shown on graphs of scores in the first hour of the treatment period in both the high-dose VX-548 and placebo groups;
In both trials, the reduction in pain over a 48-hour period was greater with the highest dose (but not with the lower doses) of VX-548 than with placebo.

.


Table 2. Primary and Secondary Efficacy End Points.*

End Point Abdominoplasty Trial Bunionectomy Trial

Hydrocodone Hydrocodone
High-Dose  Middle-Dose Bitartrate— High-Dose Middle-Dose Low-Dose Bitartrate—
VX-548 VX-548 Acetaminophen  Placebo VX-548 VX-548 VX-548 Acetaminophen Placebo
(N=76) (N=74) (N=76) (N=77) (N=60) (N=62) (N=33) (N=60) (N=59)

Primary efficacy end point:
SPID48

LSM

110.5+10.3

95.1+10.4 85.2+10.3

72.7£10.2 137.8+11.5

86.9+11.3 112.9£15.5 115.6+11.5 101.0+11.6

LSM difference vs. p\acebo 37.8+14.5 22.4x14.6 12.5+14.5 NA 36.8+16.3 -14.1x£16.2 11.9+19.4 14.7£16.3 NA
95% Cl of the LSM difference 9.2 to 66.4 -6.4t051.1 -16.1to 41.1 NA 4.6t069.0 -46.1to 17.9 -26.2 t0 50.1 -17.5t0 46.8 NA
Secondary efficacy end point:
SPID24
LSM 45.5+4.7 37.6x4.8 30.0+4.7 26.0+4.7 45.2+5.5 24.8+5.4 34.4x7.4 41.0+5.5 31.5+5.6
LSM difference from placebo 19.6+6.7 11.7+6.7 4.0£6.7 NA 13.7+7.8 -6.8+7.8 2.8:93 9.4+7.8 NA
95% Cl of the LSM difference  6.5t0 32.7 -1.5t024.9 -9.1to17.1 NA -1.8t029.1 -22.1t0 8.6 -155t021.1 -6.1t0249 NA

Secondary efficacy end point: re-
duction in NPRS score at
rest at 48 hr — no. (%)

Participants with =30% 46 (61) 44 (59) 41 (54) 37 (48) 50 (83) 39 (63) 25 (76) 41 (68) 40 (68)
reduction

Participants with =50% 34 (45) 32 (43) 32 (42) 26 (34) 40 (67) 35 (56) 24 (73) 37(62) 36 (61)
reduction

Participants with 270% 19 (25) 14 (19) 18 (24) 11 (14) 31(52) 24 (39) 17 (52) 30 (50) 24 (41)
reduction

* Plus—minus values are least-squares means (LSM) +SE. Data on participants in any trial group who had undergone randomization and received at least one dose of active treatment
(VX-548 or hydrocodone bitartrate—acetaminophen) or placebo are shown. As prespecified in the statistical analysis plan, the last observation carried forward was used to impute miss-
ing NPRS scores to compute the time-weighted sum of the pain-intensity difference (SPID) over a period of 48 hours (SPID48) in the NPRS score (the primary end point) for partici-
pants who discontinued VX-548, hydrocodone bitartrate—acetaminophen, or placebo, irrespective of reason, and for those who completed the 48-hour treatment period but had missing
data from a certain time point to 48 hours. In the abdominoplasty trial, last observation carried forward was applied for 6.2% of the total number of NPRS scores used to compute the

SPID for participants in the high-dose VX-548 group and 17.7% in the placebo group, and in the bunionectomy trial, last observation carried forward was applied for 2.8% of the total

number of NPRS scores in the high-dose VX-548 group and 6.7% in the placebo group. Windowed last observation carried forward (the last NPRS score carried forward 6 hours) was

used to handle the use of rescue medication, as prespecified in the statistical analysis plan; in the abdominoplasty trial, 26.2% of the total number of NPRS scores in the high-dose VX-

548 group were imputed, as compared with 34.1% in the placebo group, and in the bunionectomy trial, 28.0% of the total number of NPRS scores in the high-dose VX-548 group were

imputed, as compared with 29.8% in the placebo group. NA denotes not applicable, SPID48 the SPID over a period of 48 hours after the first dose of active treatment or placebo, and

SPID24 the SPID over a period of 24 hours after the first dose of active treatment or placebo.
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The LSM difference provides a way to quantify the treatment effect while accounting for potential variability in participant characteristics or other factors that could influence the outcome. The accompanying 95% confidence intervals of the LSM difference help to gauge the precision of these estimates.


Safety and Adverse Events

Mild to moderate events reported:
> Abdominoplasty trial: nausea, headache, constipation, dizziness, and vomiting
> Bunionectomy trial: nausea, headache
« Incidence of most adverse events was similar or lower in the VX-548 groups compared to the
placebo groups in the abdominoplasty trial, except for headache and constipation.
« Three serious adverse events reported (incisional cellulitis, sepsis, etc.) though site
investigators determined it unrelated to VX-548
« No significant safety findings were reported in laboratory assessments, vital signs, ECGs, or
physical examinations in either trial
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Adverse events in the abdominoplasty trial included nausea, headache, constipation, dizziness, and vomiting, and in the bunionectomy trial, they included nausea and headache.
Incidence of most adverse events was similar or lower in the VX-548 groups compared to the placebo groups in the abdominoplasty trial, except for headache and constipation.


Conclusions and Future

VX-548, as a potent and selective inhibitor of NaV1.8 in peripheral nociceptive neurons
> Demonstrated effectiveness in reducing acute postoperative pain over a 48-hour period in high-dose treatment,
as observed in the abdominoplasty and bunionectomy trials

> Low doses of VX-548 were not significant compared to placebo

< Favorable Safety Profile

> Adverse events such as headache and constipation were more commonly associated with VX-548 treatment than
with placebo

> No direct comparison between Hydrocodone (foreshadowing to Phase 3!)

< Trial is limited by female predominance and the lack of a consensus on a minimally clinically
meaningful effect size
Phase 3 trial underway
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