Acel

Pharmaceuticals, Inc.

A Phase 2 Multicenter, Randomized, Placebo-Controlled Study to Evaluate the Clinical Efficacy, Safety, and
Tolerability of Sublingual Sufentanil NanoTab™ in Patients Following Major Abdominal Surgery

'Neil K. Singla, MD; “Roman J. Skowronski, MD, PhD; “‘Pamela P. Palmer, MD, PhD . 'Lotus Clinical Research, Pasadena, CA, USA; 2AcelRx Pharmaceuticals, Redwood City, CA, USA

Abstract Methodology Discontinuation Due to Inadequate Analgesia Safety Results

e Statistically significant differences between each Sufentanil NanoTab group and placebo group for proportion e No significant differences among treatment groups for overall incidence of adverse events or any specitic
Introduction: Intravenous patient-controlled analgesia (IV PCA) with morphine is the standard ot care in many * 92 patients following major abdominal surgery randomized to receive placebo, 10 mcg or 15 mcg doses of of subjects who discontinued study due to inadequate analgesia (p<0.001) adverse event, with the exception of pruritus, which was more frequent in 15 mcg group than in other groups
hospitals for the management of acute post-operative pain. However, IV PCA is associated with several limitations, Sufentanil NanoTabs , , , , , , ,

e 21 (70.0%) patients in placebo group discontinued due to inadequate analgesia e No serious adverse events related to study drug

including, the risk ot PCA pump programming errors, reduced patient mobility secondary to the requisite IV line,
and increased risk of analgesic gaps due to infiltrated and dislodged IV catheters or pump malfunction. Further-
more, while morphine is the most commonly used analgesic in this treatment modality, it can produce many

e Study drug nurse-administered sublingually as needed to treat pain at patient's request, with 20-minute

minimum re-dosing interval o / (24.1%) and 3 (10.3%) patients, respectively, in 10 and 15 mcg groups (Figure 2) * No reports of oral mucosa irritation

e Kaplan-Meier analysis of cumulative event-free rates for time to termination due to inadequate analgesia

- - - - - SNTRRE - - e No rescue analgesics allowed after tirst 30 minutes of 12-hour study period - patient pain intensity scores
unqleswable side effect§ due fo accumulation of.ac’uve metabphtes, especially in .elder y and rer.wally mpaired required to be g 4 betore study drug dosing started 7F " " ! showed significant difference between each Sufentanil NanoTab group and placebo group (p<0.001) Adverse Events Plafebo IV PCA 87
patients. The Sufentanil NanoTab PCA System is a novel patient-controlled sublingual analgesia (PCSA) product y n=30
cand@ate .Wlth 5 pre—prpgrammed patient lOCk._OUt feature that |s.deS|gneo| for > nospital settings to prowde * Patients allowed to drop out of study at any time Figure 2. Discontinuation Due to Inadequate Analgesia Nausea 14 (47%) 16 (55%) 19 (65%) 25 - 53%
effective, titratable, patlent-cor.wtrolled analgesia gnd rgduce the risk of programming errors. Thg Sufentaml. e Primary efficacy endpoint was Sum of Pain Intensity Difference SPID-12 00
NanoTab PCA System also avoids the IV-related limitations of IV PCA by being designed to provide convenient and . q dooints: ba of - 1 , € rudy d S . ) ) ) )
safe patient self-administration of Sufentanil NanoTabs sublingually for oral transmucosal absorption. The active eclon ary ent. p?{'nchS'prm relie scotresf, F}?rcentagsto lpatkl)glrj;ts tropzln? ?u;o study uhe tolmg equate 0 VRImIEng 2 (7%) 2 (7°%) 01(0%) A= S
drug, sufentanil, is a high therapeutic index opioid approved for intravenous and epidural administration. Although fenau?reesrfér?tz Iaennd ngraa Ssiiii—rgce)gino iitelcr\zjgly ANC TOISTabIiity at ST OT STUCY, average hOUrly Gosing 80 —— 0 000
the analgesic efficacy of sufentanil has been well established, its use has been limited due to its short IV plasma X | | S S | o | | | @ 70 —— e Pruritus 1 (3%) 2 (7%) 6 (21%) 15%
half-time. In the NanoTab oral transmucosal dosage form, sufentanil demonstrates a therapeutically appropriate * 33 patients total. rece.lved studly d.rug and mcl.ude.ol in intent-to-treat (ITT) population - patients reported pain % 60 —
oharmacokinetic profile for post-operative PCA usage and has the potential for improved patient tolerability over IV intensity and pain relief scores using electronic diary = 0 Somnolence 0 (0%) 0 (0%) 0 (0%) 56%
PCA morphine. The primary objective of this study was to evaluate the efficacy, safety and tolerability of Sublingual 2
Sufentanil NanoTabs in patients following major abdominal surgery. Results g 40 7~ Oxygen 0 (0%) 0 (0%) 0 (0%) 11.5%
: . . : . . £ 30 —— 24 10%* Desaturation
Methods: A total of 88 patients following major lower and upper abdominal surgery were randomized to receive -
lacebo, 10 mcg or 15 mcg doses of Sufentanil NanoTabs for post-operative pain after stabilization of pain levels in , , , , 20 T o % SNl % % % -1.9%
y J J OS TOT P P P P .~ ... SPID-12: Sum of Pain Intensity Difference over 12-Hour Study Period 10.30% Depression Vo) 0(0%) 0(0%) U2 = 2%
the post-operative care unit. Study drug was nurse administered sublingually as needed to treat pain at the patient’s 10 ——
request, with a minimum re-dosing interval of 20 minutes. Patients were allowed to drop out of the study at any e For ITT population, statistically significant difference between treatment groups and placebo for last 0
time. The primary efficacy endpoint was Sum of the Pain Intensity Difference SPID-12 (a cumulative measure of the observation carried forward (LOCF) SPID-12 scores (p<0.001) (Figure 1) Fnlazc%boc)) 10 r?ﬁg:Nfg)OTab 15 rrzr(]:g:Nzag)oTab Conclusions
difference in pain intensity over the 12-hour study compared to baseline) ® | east squares (LS) mean SPID-12 scores higher in both Sutentanil NanoTab groups compared to placebo " p < 0.001 vs. placebo
Results:Patients receiving 10 mcg or 15 mcg ot Sufentanil NanoTabs experienced a significant reduction in pain group; mean (SEM) SPID-12 scores were 22.4 (3.6), 27.6 (3.5), and 2.9 (3.5) in 10 mcg, 15 mcg, and placebo e Sufentanil NanoTab 10 mcg and 15 mcg were effective, safe, and well-tolerated for treatment of acute
intensity compared to placebo for the primary endpoint SPID-12 using the three alternative imputation methods groups, respectively Patient Global Evaluation of Pain Relief post-operative pain in patients after major abdominal surgery
last-LOCF, p<0.001 (1 1 line-BOCF, p=0.004 (1 <0.001 (1 t-WOCF . . - - - . . .
last-LOCF, p<0.001 (10 and 15 mgg), basg ne-BOCF, p=0.004 (10 mcg) and p<0.001 (15 mcg), and worst-WOCF, e | S mean difference statistically signiticant for both 10 and 15 mcg groups compared to placebo (p<0.001) * For ITT population, significant difterences among treatment groups for all responses on patient global e Both dosage strengths signiticantly more effective than placebo for all measures of pain intensity and
0<0.0071 (10 and 15 mcg) observation carried forward). Furthermore, both the 10 mcg and 15 mcg dose met a - . - _ . - , . , | oI
| | , | . . g . . evaluation of pain relief (p=0.005) and for proportion of patients who responded ‘very good’ or ‘excellent oain relief in this study
key secondary endpoint, lower percentage of patient dropouts due to inadequate analgesia compared to place- * Baseline observation carried forward (BOCF) and worst observation carried forward (WOCF) analyses of on patient global evaluation of pain relief (p<0.001)
bo (p<0.001). There were no significant differences among treatment groups for the overall incidence of adverse SPID-12 similar to LOCF analysis ] | | 'O | | | . , e Treatment with Sutentanil NanoTab was well tolerated - most common AE was nausea, but this occurred with
events, or any specific adverse event with the exception of pruritus, which was more frequent in 15 mcg group than * 18(62.0%) patients o 10 mcg group an.d 2 (72-4@ patients In 15 meg group respondgd ggod, very good similar frequency in all treatment groups
- N . . (Figure 3) ’ ’
Conclusions: This Phase 2 study demonstrates analgesic efficacy, safety and tolerability of the Sublingual Sutentanil e Statistically significant differences between Sufentanil NanoTab groups and placebo group tor LS mean SPID L . . . .
NanoTab in management of ac{Jte moderate—to-sevgere ost-o >érativey ain followin rzwa'or abdomingal surger scores at aﬁl ti?ne oints from 3 to 12 hours in 15 mcg dose rou9 ( =% 00/ ts <0 OO% anpd from 4 to 12 hours * Interdosing interval for Sutentanil NanoTabs that ranges between 100.7 - 118.9 minutes is longer than typica
_ I¢ . P Pe P . g maj . Iery- . P . -9 Iroup \P=H- O PsY ’ . Fiqure 3. Patient Global Evaluation of Pain Relief interdosing interval with IV PCA (calculated to be between 20-40 minutes'™""), and correlates well with Phase 1
-uture Phase 3 studies of the Sufentanil NanoTab PCA System will further delineate the safety and efticacy of this in 10 mcg dose group (p=0.048 to p<0.001), with higher mean SPID scores in active treatment groups than in 9 : sublingual pharmacokinetic profile for study drug
PCSA system. placebo group Proportion of Patients that responded ‘good, ‘very good’ or ‘excellent’ in Patient Global Evaluation of Pain Relief: Intent-to-treat Population
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e Sublingual route of delivery avoids IV-related complications =
S [ el —- -l i il
T ——
e Sufentanil: High therapeutic index opioid®, no active metabolites®, approved for IV and epidural L = il o e Median Time to First Re-Medication
administration 0 = | | | | | | | | | | | | | |
e For | opulation: 36 and 37 minutes in Sufentanil NanoTab 10 and 15 mcg groups, respectivel
e NanoTab: New oral transmucosal dosage form (3 mm in diameter) designed to minimize saliva response 15 30 45 1 2 3 4 S 6 7 8 J 10 11 12 Pop 79 )
e Demonstrates high bioavailability (~80%), blunted Cmax and longer plasma halt-time, which is more Time (Hour) Total Number of Doses Used and Inter-Dosing Interval for Completers
. . 15
appropriate for post-operative PCA usage compared to IV sufentanil * | S mean (range) total number ot doses used was 8.6 (2 —21) and 8.6 (1 —15) in 10 and 15 mcg groups, respectively
Obijective of the Study: Evaluate the efficacy, safety and tolerability of sublingually administered Sufentanil * Mean inter-dosing interval was 118.9 and 100.7 minutes in 10 and 15 mcg groups, respectively

NanoTabs in patients following major abdominal surgery



