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B ackg round Results Table 2: ITC Analysis Results [l oo
Treat (NNT)
* Indirect treatment comparisons (ITCs) are used to compare treatments when there * In studies where oliceridine, fentanyl, and hydromorphone were compared to Oliceridine vs hydromorphone
. . . . A . 1 . . . . . . Orthopedic surgery vs Chang 2006° 23.03% 5.95%; 40.12% .008 434 2.49;16.82 |.008
is no or insufficient evidence from head-to-head clinical trials. morphine, the only common AE was nausea and vomiting, with similar endpoints Plastic surgery vs Chang 20065 9.98% 6.49%, 26.45% | 235
* ITCs compare effects of treatments vs. a common comparator, often placebo.! and sufficient incidence to be compared. Combined vs Chang 2006° 16.55% 236% 3074% 022 |6.04 3254184 |02
. . . L. . . . R R R . . . Orthopedic surgery vs Shanthanna 2019° (vomiting) | 22.10% 8.18%; 36.03% .002 4.52 2.77;12.22 |.002
* Unbiased ITCs require homogeneity, study similarity, and consistency of evidence.! ¢ Patients treated with oliceridine were less likely to develop nausea and vomitin Plastic surgery vs 2019 (vomiting) __|9.05% 411% 22.21% | 178
y p g
. o . : H e " . Combined vs 2019° (vomiting) 15.62% 5.47%; 25.77% .003 6.40 3.88;18.28 |.003
Treatment fOl' pOSt Operatlve acute paln manag?ment c0mm0n|y |nC|UdeS OpIOIdS than patlents treated Wlth hydromorphone or fentanyl' Orthopedic surgery vs 2019° (nausea) |20.43% 5.72%; 35.14% .006 4.89 2.85;17.48 |.006
(e.g., morphine, hydromorphone, fentanyl), which have adverse effects (AEs) suchas  « The NNT analysis showed oliceridine’s NNT was a low number (<10) compared to Plastic surgery vs Shanthanna 2019° (nausea) __|7.38% 660% 2137% | 301
nausea and VOmitin _2 |n |ate 2020 Oliceridine was a rOVed fOl' use in the Combined vs Shanthanna 20195 (nausea) 13.95% 2.75%; 25.16% 015 7.17 3.97;36.36 |.015
8- ' > was app el ! fentanyl and hydromorphone. Olcerdine vs fentany?
treatment of acute pain severe enough to require an intravenous opioid analgesic Orthopedic surgery vs Claxton 19978 8% 15.9% 32.0% 511
and for whom alternative treatments are inadequate. . . . . : s : Orthopedic surgery vs Fleischman 20107 24.15% 9.97% 3831% |.001 |4.14 261;,10.03 |.001
> treat q ) Table 1: Baseline demographics and clinical characteristics of populations Platic surgery vs Flfschrman 20107 10w 36 20550 105
* The effects and AEs of oliceridine, fentanyl, and hydromorphone have been directly Study and characteristics Comparators Combined vs Fleischman 20107 17.66% 7.17% 28.16% |.001 | 5.66 355,13.95 |.001
compared to morphine in clinical trials. Plastic Surgery (Singla 2019)¢ Oliceridine (0.35mg), =80 | Oliceridine (0.5mg), n=80 | Morphine (1.0mg), n=83
.. . . . T Mean age (SD) 42.0 (10.0) 40.4 (10.0) 40.4 (10.4) M
* No clinical trials have directly compared oliceridine to fentanyl or hydromorphone. Famale, N (%) 2 [1000) 2 1000) 1076 CO“CIUSlonS
basel i .4 (1. .5 (1. .3 (1. . . . . .
Mean baseline pain score (50) 7408 756 7309 + When AEs were compared in an adjusted ITC analysis using morphine as the
= o Pain responder rates 48h post-surgery* 76.3% 70.0% 78.3% . . .
Objectlves _ ___ common comparator, oliceridine was found to significantly reduce the
Orthopedic Surgery (Viscusi 2019)* n=79 n=79 n=76 . . . . . . .
if T i Mean age (SD) 436 (13.9) 46 (13.8) 433 (14) incidence of nausea and/or vomiting or the need for antiemetics in orthopedic
. . X .
Identify potential opioid comparators and AEs of interest. Female, N (%) 65 (82.3) 66 (83.5) 65 (85.5) surgical procedures compared to hydromorphone or fentanyl. Results in plastic
+ Conduct an ITC between oliceridine vs. morphine clinical trials and studies Mean baseline pain score (60) £609) &2 0.7) 6709 ienificantly diff
luating f | and hvd h hi Pain responder rates 48h post-surgery* 62.0% 65.8% 71.1% surgery were not significantly different.
evaluating fentanyl and/or hydromorphone vs. morphine. T ) I 3 = D, « Given the consistent lack of difference in the incidence of nausea and vomiting
Mean age 42 4 between morphine and hydromorphone or fentanyl, and the two clinical trials
M et h od s Female, N (%) 62 (54) 61 (65)

for oliceridine vs morphine that show a difference in the incidence of nausea
and vomiting favoring oliceridine, the results of the ITC analysis appear

Baseline Pain Score, N (%)

i 6 5(5 6(6) . 5 . .
therzturj ISearch h lish d 4 : : "' ; consistent with published studies.
. i . i i - 7 2(2 10 (11} . . . _
Pu Me‘ Ite:.atur.z.searc es: paﬁe“ in SNE is ,hfl995 2322, Uslan hcjna a, X . e Py « The NNT analysis, comparing oliceridine to both fentanyl and hydromorphone,
comparing oficer! |n-e‘vs: morphine ar\ morphine vs-. entanyl or hydromorphone. 5 o ) showed a low number (<10), indicating a favorable Gl tolerability profile of
* Because data for opioid-induced respiratory depression (OIRD) was extremely - s e oliceridine versus fentanyl or hydromorphone.
limited, nausea and/or vomiting was selected as the AE of interest for the ITC. Pain Location, N (%) « Despite their limitations, ITCs can be useful for healthcare decision makers.
Adjusted ITC Analysis ‘Abdomen/pelvis 66(68) 68 (74) » Providers can use results to support use of oliceridine in patients at risk of
* Pooled data for oliceridine were obtained from two Phase 3 randomized placebo Mean Change Pain Score Baseline - 2h** 54 45 nausea and vomiting.
and active controlled trials [(APOLLO-1 (orthopedic surgery)]® and [APOLLO-1 Elective Day Surgery (Shanthanna 2019)¢ Hydromorphone, n=203 Morphine, n=199 » Payers may consider results for reimbursement and benefit design between
(plastic surgery)]?). Patients received demand doses of oliceridine (0.35mg or Mean age (SD) 47.1(14.0) 46.1(13.8) similar drugs in the class.
0.5mg) or morphine (1.0mg). Female, N (%) 126 (62) 132 (66) » The NNT results may be helpful in the peri-operative setting where vomiting
* Morphine-equivalent dosing used in the clinical trials in the ITC were similar. Preoperative pain in the operative area, N (%) |83 (41) 83(42) episodes can disrupt the healthcare team and decrease patient satisfaction.
* Aggregate data for hydromorphone vs. morphine were obtained from two Type of surgery, N (%)
randomized, double-blind clinical trials.> Laparoscopic 18501 194067) Limitati
. . . Mean Pain Score 24h post-surgery (SD)** 43(2.2) 4.1(2.2) I m I a I O n S
* Aggregate data for fentanyl vs. morphine were obtained from a retrospective .
study” and a prospective randomized study.8 Outof-Hospital Analgesia (Fleischman 2010)7 | Fentanyl, n=363 Morphine, n=355 * Limited data availability for the ITC * Doses not always directly comparable
« Baseline population demographics and clinical characteristics were compared Age, Median (95% CI) 61 (59-63) 59 (56-61) * Limited sample sizes in groups studied * Differences in outcome definitions
Female, N (%) 230 (63.4) 205 (57.8)
) . N ) )
« A B}Jchgr Anchor-Based Indirect C‘om‘panson was used. Thls a-p)proa!ch partially Nean il Pain Scores (95% ) 36183 10984 F d_
maintains the strength of randomization and can be applied with minimal Chict Complaint, N (41 un |ng
information regarding the common comparator. Extremity and hip pain and burns 244 (67) 240 (68) JB, GO, and DB are principals of Millcreek Outcomes Group, LLC, which received a
* Because complete Gl response was not reported in the hydromorphone and Mean Decrease Pain Scores (95% CI)** 0.8(0.4-1.1) 09(051.2) grant from Trevena, Inc. to fund this project. TW is an employee of Trevena, Inc.
fentanyl studies, achievers of complete Gl response in the oliceridine group were painful Ambulatory Surgery (Claxton 1997)F | Fentany, n=29 Morphine, n=29
compared to no antiemetic use in the hydromorphone and fentanyl groups. Viean Age (SD) 34(10) 37011) Re‘fe rences
* The difference in risk differences (RD) for oliceridine vs. hydromorphone and Female, N (%) 14 (48.3) 8(27.6) 1. Hoaglin DC, Hawkins N, Jansen JP, et al. Conducting indirex omparison and ke lysis studies: report of the ISPOR
. . R . Task Force on Indirect Treatment Comparisons Good Research Practices: part 2. Value Health. 2011;14(4):429-437. 2. Garimella V, Cellini C.
oliceridine vs. fentanyl were calculated. RD can be readily translated into number Type of Surgery, N (%) pain control. Clin Colon Rectal Surg. 2013;26(3):191-196. 3. Viscusi ER, Skobieranda F, Soergel DG, Cook E, Burt DA, Singla N.
_ . . h y y APOLLO-1: a randomized placebo and active-controlled phase Ill study investigating oliceridine (TRV130), a G protein-biased ligand at the
needed to treat (NNT). RD = difference between the proportions of achievers of Arthroscopy 29 B3 micro-opioid recepto,for management of moderate-t-severe acute pai fllowing burionectomy. J Pain s 2019,12:927-543. 4 Singla K,
it : . H . Pain Scores 24h post-surgery, N (%) Skobieranda F, Soergel DG, et al. APOLLO-2: a placebo and acti lled phase 1l study igating oliceridine (TRV130), a G
complete Gl response within the pOPUIatlonS' Difference in RD was calculated by' wild 41) 5(17) protein-biased ligand at the mu-opioid receptor, for management of moderate to severe acute pain following abdominoplasty. Pain practice :
the official journal of World Institute of Pain. 2019;19(7):715-731. 5. Chang AK, Bijur PE, Meyer RH, Kenny MK, Solorzano C, Gallagher EJ. Safety
Moderate 22 (76) 15 (52) and efficacy of hydromorphone as an analgesic alternative to morphine in acute pain: a randomized clinical trial. Ann Emerg Med.
Difference in RD = (Complete GI Response oliceridine - Complete GI Response morphine) — Severe 300 261 2006;48(2):164-172. 6. Shanthanna H, Paul J, Lovrics P, et al. Satisfactory analgesia with minimal emesis in day surgeries: a randomised
N . . . . controlled trial of morphine versus hydromorphone. Br J Anaesth. 2019;122(6):e107-e113. 7. Fleischman RJ, Frazer DG, Daya M, Jui J, Newgard
(No Antiemetic Use hydromorphone ~ No Antiemetic Use morphine) CD. Efectiveness and safety of fentanyl compared with morphine for out-of-hospital analgesia. Prehosp Emerg Care, 2010:14(2)-167-175, 8.
**Not statistically significant Claxton AR, McGuire G, Chung F, Cruise C. Evaluation of morphine versus fentanyl for postoperative analgesia after ambulatory surgical
procedures. Anesthesia and analgesia. 1997;84(3):509-514. 9. Bucher HC, Guyatt GH, Griffith LE, Walter SD. The results of direct and indirect
treatment in lysis of controlled trials. J Clin Epidemiol. 1997;50(6):683-691.
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