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Background: Many patients experience inadequate pain control due to limited options that are both efficacious and safe for treating 
moderate-to-severe acute pain; therefore, opioids are still frequently prescribed for their effectiveness despite known tolerability issues 
and safety concerns. Suzetrigine, an oral, non-opioid, offers a promising alternative by selectively inhibiting the voltage-gated sodium 
channel 1.8 (NaV1.8), a novel therapeutic target for pain management. Given the high selectivity of suzetrigine for NaV1.8 (does not 
bind to other sodium channels/receptors with CNS activity), suzetrigine does not have CNS side effects or addictive potential 
associated with opioids. In the largest randomized, controlled phase 3 trials in established acute pain models, suzetrigine monotherapy 
demonstrated statistically significant and clinically meaningful reduction in moderate-to-severe acute pain compared to placebo.
Methods: To evaluate the safety and effectiveness of suzetrigine for the treatment of moderate-to-severe-acute surgical and non- 
surgical pain conditions, we conducted a phase 3, single-arm study in adults with moderate or severe acute pain on the verbal 
categorical rating scale and ≥4 on the numeric pain rating scale following surgical procedures or after presenting to a medical facility 
with moderate or severe acute pain of new origin. Participants received suzetrigine (100mg then 50mg every 12hrs) for 14 days or pain 
resolution, whichever came first. The primary endpoint was safety. The secondary endpoint was participant perception of suzetrigine’s 
effectiveness in treating acute pain at the end of treatment using a patient global assessment.
Results: Suzetrigine was generally safe and well-tolerated in participants (N=256) with a range of surgical and non-surgical acute pain 
conditions; the maximum severity for most participants who had adverse events was mild (71 participants; 27.7%) or moderate (21 
participants; 8.2%). Most participants (213 participants; 83.2%) rated suzetrigine’s effectiveness for treating pain on a patient global 
assessment as good, very good, or excellent.
Conclusion: Suzetrigine provides a safe and effective non-opioid, non-addictive treatment with broad applicability for moderate-to- 
severe acute pain.
Clinicaltrials.gov Registration: NCT05661734.
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Introduction
There are limited therapeutic options for moderate-to-severe acute pain that are both efficacious and safe. As a result, 
patients and clinicians often rely on opioids for effective pain management despite known tolerability issues and safety 
concerns, including addictive potential.1 Suzetrigine (VX-548) is an oral, small molecule, non-opioid pain signal inhibitor 
with potential to overcome the shortcomings of current standard-of-care based on its mechanism of action. Suzetrigine 
selectively and potently inhibits the voltage gated sodium channel 1.8 (NaV1.8),2 a novel therapeutic target for pain. NaV 

1.8 has a critical role in transmitting nociceptive signals, has selective expression on nociceptors within peripheral sensory 
nerves and dorsal root ganglia, and is not present in the human brain.3–6 In addition, there is no evidence that suzetrigine has 
addictive potential based on its mechanism of action, preclinical in vivo data, and clinical adverse event data from 
participants with moderate-to-severe acute pain.2,7 In two Phase 2 and two phase 3, randomized, active- and placebo- 
controlled trials, suzetrigine demonstrated statistically significant and clinically meaningful reductions in pain following 
abdominoplasty and bunionectomy, established models of acute pain.8,9 In the two phase 3 trials, the primary endpoint of 
the least squares mean difference in the time-weighted sum of the pain intensity difference for suzetrigine compared to 
placebo from 0 to 48 hours (SPID48) was 48.4 (95% CI: 33.6, 63.1; P<0.0001) after abdominoplasty and 29.3 (95% CI: 
14.0, 44.6; P=0.0002) after bunionectomy.8,9 Suzetrigine was safe and well tolerated; there were no serious adverse events 
considered by the investigators to be related to suzetrigine. Based on these findings, we hypothesized that suzetrigine may 
offer broad applicability to treat acute pain. To expand on these findings, we evaluated the safety and effectiveness of 
suzetrigine in moderate-to-severe acute pain resulting from a variety of surgical and non-surgical conditions.

Methods
We conducted a phase 3, single-arm study to evaluate the safety and effectiveness of suzetrigine in treating acute pain 
resulting from a wide range of surgical and non-surgical conditions between January 2023 and December 2023 across the 
United States (clinicaltrials.gov registration: NCT05661734, principal investigator Peter Winkle, first participant con-
sented on January 9, 2023, https://clinicaltrials.gov/study/NCT05661734). A list of investigators who enrolled partici-
pants in our study and their site’s location are provided in Supplementary Information 1. The study protocol was 
approved by a central institutional review board (ADVARRA, United States; ethics approval number 00023875) and 
conducted in accordance with the International Council for Harmonization Good Clinical Practice guidelines and the 
principles of the Declaration of Helsinki. All participants provided written informed consent before screening.

Study Design and Participants
An overview of the study design is provided in Supplementary Information 3 (Supplementary Figure 1). Our study eligibility 
criteria permitted enrollment of adults, 18 to 80 years of age, with moderate or severe acute pain on the verbal categorical 
rating scale (VRS) and ≥4 on the numeric pain rating scale (NPRS; range 0–10) following surgical procedures or after 
presenting to a medical facility with non-surgical pain of new origin (prior 48 hours; not related to a prior known condition). 
Detailed study eligibility criteria for our study are provided in Supplementary Information 2. Participants requesting study drug 
for pain relief received suzetrigine (100 mg first dose, then 50 mg every 12 hours) for 14 days or until their pain resolved, 
whichever occurred first. Participants were permitted to use concomitant acetaminophen (650 mg) and ibuprofen (400 mg) 
every 6 hours (termed rescue medication), as needed for additional pain relief, in line with standard multimodal therapy; no 
other analgesic medications (eg, NSAIDs other than ibuprofen, opioids) were permitted during study drug treatment.

Outcomes
The primary endpoint was safety and tolerability based on treatment-emergent adverse events, laboratory test results, 
vital signs, and electrocardiograms. During the conduct of the study, participants were queried at each study visit, using 
nonleading questions, about the occurrence of any adverse events. The investigator determined and recorded the severity 
and causality for all adverse events.
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The secondary endpoint was the participants’ perception of the effectiveness of suzetrigine in managing pain at the 
end of treatment assessed by the proportion of participants reporting good, very good, or excellent on a validated patient 
global assessment, using a 5-point Likert scale (poor, fair, good, very good, or excellent).10

Sample Size Calculation and Statistical Analysis
The probability of observing an adverse event with incidence r in at least one of n study participants was calculated as 1– 
(1–r)n. Approximately 250 participants were planned to be enrolled to provide a 92% probability of observing an adverse 
event in at least one participant if the true incidence was 1% and a 99% probability of observing an adverse event in at 
least one participant if the true incidence was 2%.

All analyses included participants who received at least one dose of suzetrigine. Safety and patient global assessment 
data were summarized descriptively. For the patient global assessment, the end of treatment was defined as either day 14 
or within 24 hours after the last dose for participants who completed or discontinued suzetrigine. Missing patient global 
assessments at the end of treatment were imputed using the previous patient global assessment. Participants with no 
previous patient global assessments available were considered non-responders.

Results
Participants
A total of 256 participants (mean age (SD) of 43.9 (14.1) years) received at least one dose of suzetrigine: 173 (67.6%) 
participants were female with a mean (SD) age of 43.9 (14.1) years and 83 (32.4%) were male with a mean (SD) age of 
44.0 (14.1) years (Table 1). Participants had pain at baseline that was either moderate (191 participants; 74.6%) or 
severe (65 participants; 25.4%) on the VRS with a mean NPRS score of 6.7. Most participants, 222 (86.7%) had pain 
from surgical procedures (Figure 1A) and the remaining 34 (13.3%) participants had non-surgical pain (Figure 1B). 
A total of 187 (73.0%) participants used multimodal therapy; use of (concomitant use of acetaminophen and ibuprofen) 

Table 1 Demographics and Baseline Clinical Characteristics

Suzetrigine N = 256

Age (years), mean (SD) 43.9 (14.1)

Male, n (%) 83 (32.4)

Age (years), mean (SD) 44.0 (14.1)

Female, n (%) 173 (67.6)

Age (years), mean (SD) 43.9 (14.1)

Race, n (%)

White 214 (83.6)

Black or African American 34 (13.3)

Asian 3 (1.2)

American Indian or Alaska Native 3 (1.2)

Native Hawaiian or other Pacific Islander 1 (0.4)

Multiracial 1 (0.4)

BMI (kg/m2), mean (SD) 29.29 (4.91)

NPRS, mean (SD) 6.7 (1.7)

(Continued)
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was higher for surgical participants (177 of 222 participants; 79.7%) than non-surgical participants (10 of 34 
participants; 29.4%).

Disposition
A CONSORT diagram of study participation is provided in Supplementary Information 3 (Supplementary Figure 2). 
Most participants (242 participants; 94.5%) completed treatment with suzetrigine (Table 2); 137 (53.5%) before day 14 
due to pain resolution, and 105 (41.0%) completed on day 14. Five (2.0%) participants discontinued suzetrigine because 
of adverse events and four (1.6%) participants discontinued suzetrigine because of perceived lack of efficacy.

Safety
Suzetrigine was generally safe and well-tolerated with most adverse events being mild or moderate in severity (Table 3). 
The most common adverse events (at least 2% of participants) were headache, constipation, nausea, fall, and rash. The 
only adverse event occurring in at least 5% of participants was headache (18 participants; 7.0%). There were two (0.8%) 

A. Surgical Type                                                                                  B. Non-surgical Region

Figure 1 Study Participants. Includes participants who received at least one dose of suzetrigine. (A) shows surgical participants categorized by surgery type. (B) shows non- 
surgical participants categorized by region. 
Abbreviation: n, number of participants in specified category.

Table 1 (Continued). 

Suzetrigine N = 256

VRS, n (%)

Moderate 191 (74.6)

Severe 65 (25.4)

Surgical Status, n (%)

Surgical 222 (86.7)

Non-Surgical 34 (13.3)

Notes: Table includes participants who received at least one dose of suzetrigine. 
Abbreviations: BMI, body mass index; N, number of participants in the analysis set; n, number of participants; NPRS, 
Numeric Pain Rating Scale; SD, standard deviation; VRS, Verbal Categorical Rating Scale.
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Table 2 Disposition

Suzetrigine N = 256

Completed study drug, n (%)a 242 (94.5)

Reason for completion of study drug, n (%)

Pain resolution 137 (53.5)

Completed dosing until Day 14 105 (41.0)

Discontinued study drug, n (%)b 14 (5.5)

Reason for discontinuation from study drug, n (%)

Adverse eventc 5 (2.0)

Lack of efficacy 4 (1.6)

Sponsor decision 1 (0.4)

Other 4 (1.6)

Notes: Table includes participants who received at least one dose of suzetrigine. 
aParticipants had a mean of 9.8 days of exposure to suzetrigine. bParticipants had 
a mean of 5.7 days of exposure to suzetrigine. cAdverse events that led to treatment 
discontinuation in 5 participants were accidental overdose, arrhythmia, nausea, rash, and 
somnolence. All adverse events that led to treatment discontinuation were non-serious 
and occurred in a single participant each, and all but 1 (arrhythmia; verbatim term: 
exacerbation of pre-existing arrhythmia) resolved by the end of the study. The participant 
with the event of arrhythmia had a medical history of sinus arrhythmia and cardiac 
murmur. The participant with the event of accidental overdose consistently took two 
doses of suzetrigine instead of one dose from Day 1 through Day 7; the only other 
adverse event for this participant was mild dry mouth that started and ended on Day 9. 
Abbreviations: N, number of participants in the analysis set; n, number of participants.

Table 3 Summary of Adverse Events

Suzetrigine N = 256

Participants with any AEs 94 (36.7)

Participants with AEs by maximum severity, n (%)

Mild 71 (27.7)

Moderate 21 (8.2)

Severe 2 (0.8)

Participants with SAEs, n (%)a 2 (0.8)

Participants with AEs leading to treatment discontinuation, n (%) 5 (2.0)

AEs occurring in ≥2% of participants, n (%)

Headache 18 (7.0)

Constipation 9 (3.5)

Nausea 8 (3.1)

Fallb 6 (2.3)

Rash 5 (2.0)

Notes: Table includes participants who received at least one dose of suzetrigine. aSAEs included cellulitis (1 participant) and 
suicidal ideation (1 participant); both SAEs were considered not related to suzetrigine. bSix participants (2.3%) who had distal 
lower extremity, foot, and/or ankle surgeries had falls; these events were all non-serious, mild and considered by investigators 
as not related or unlikely related to suzetrigine. None of the participants had dizziness or syncope and all recovered. 
Abbreviations: AE, adverse event; N, number of participants in the analysis set; n, number of participants; SAE, serious 
adverse event.
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participants with serious adverse events, which were considered by the investigator as not related to suzetrigine: one 
participant had suicidal ideation, and one participant had cellulitis.

Effectiveness
Overall, the proportion of participants with moderate-to-severe pain reporting good, very good, or excellent on the patient 
global assessment at the end of suzetrigine treatment was 83.2% (213 of 256 participants) (Figure 2A; Supplementary 
Information 4, Supplementary Table 1) with 82.0% reported among surgical participants (182 of 222 surgical participants) 
and 91.2% among non-surgical participants (31 of 34 non-surgical participants) (Figure 2B). The proportion of participants 
with moderate-to-severe pain reporting good, very good, or excellent on the patient global assessment at the end of suzetrigine 
treatment was similar between participants who took rescue medication (82.4%; 154 of 187 participants) and participants who 
did not take rescue medication (85.5%; 59 of 69 participants) (Supplementary Information 4, Supplementary Table 2).

Figure 2 Patient Global Assessment. Includes participants who received at least one dose of suzetrigine. (A) shows the proportion of participants reporting good, very 
good, or excellent on the PGA at the end of suzetrigine treatment and (B) shows these data separately for surgical and non-surgical participants. 
Abbreviations: N, number of participants in the analysis set; n, number of participants; PGA, patient global assessment.
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Discussion
As a potent and highly selective NaV1.8 inhibitor,2 suzetrigine targets a critical underlying pain signaling mechanism in 
the peripheral nervous system, and as such, does not have addictive potential. This innovation has the potential to address 
the unmet need in moderate-to-severe acute pain management with a non-opioid, non-addictive analgesic.

Our study demonstrates that suzetrigine is both safe and effective for the treatment of a wide range of surgical and 
non-surgical acute pain conditions. Suzetrigine was generally well-tolerated, with adverse events consistent with those 
observed in individuals experiencing acute pain from similar conditions evaluated in our study. Regardless of the type of 
acute pain, a high proportion of participants (213 participants; 83.2%) reported good, very good, or excellent on the 
patient global assessment at the end of suzetrigine treatment with only four (1.6%) discontinuing suzetrigine due to lack 
of efficacy. This level of satisfaction was independent of whether the acute pain was surgical or non-surgical and supports 
the use of suzetrigine across a broad range of moderate-to-severe acute pain conditions. For context, in an open-label 
study of a moderate opioid tramadol administered intravenously in the hospital, 95% of patients rated their treatment as 
good, very good, or excellent at 48 hours.11 Thus, we find the strong response of suzetrigine important given that 
suzetrigine was orally administered in an outpatient setting over 14 days.

Our study demonstrated how suzetrigine can be used as either a monotherapy or with acetaminophen/ibuprofen as 
part of multimodal therapy, as practiced in clinical medicine. Participants were permitted to take additional multimodal 
therapy for pain relief, as needed, starting any time after the first dose of suzetrigine. Consistent with expectations, most 
patients used permissible concomitant medications supporting the utility of suzetrigine as part of a standard multimodal 
therapy regimen; however, additional studies may be needed to further assess the effectiveness of suzetrigine as 
a multimodal therapy regimen.

The results from our study further support the findings from two phase 22 and two phase 38,9 trials (all designed as 
randomized, double-blind, active- and placebo-controlled trials) that demonstrated that suzetrigine leads to a statistically 
significant and clinically meaningful reduction in moderate-to-severe acute pain in established models of acute pain.8,9 

The totality of results across these five studies8,9 provides robust evidence of the effectiveness of suzetrigine for the 
treatment of broad acute pain conditions without addictive potential.2

Limitations
This was a single-arm study; therefore, the effectiveness of suzetrigine compared to placebo or an active control cannot 
be concluded. We did not conduct formal statistical hypothesis testing comparing suzetrigine effectiveness in surgical and 
non-surgical pain conditions; however, the results are generally consistent across these conditions and with findings from 
other suzetrigine acute pain trials.2,8,9

Conclusions
For the first time in over two decades, suzetrigine, a novel small molecule and highly selective NaV1.8 inhibitor, offers an 
effective and safe non-opioid, non-addictive treatment with broad applicability for the treatment of moderate-to-severe 
acute pain.
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