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Introduction

Table 1. COWS from Cebranopadol Phase 2 Studies Table 2. Pooled analysis of COWS from Phase 2 Studies

Cebranopadol is a novel, highly potent, and centrally active opioid receptor agonist GRT-MD-101 KF6005-03 KF6005-06 KF6005-04 KF6005-08 Cebranopadol Oxycodone CR | Tapentadol PR | Pregabalin Placebo
with high affinity for the y-opioid (MOP) receptors and nociceptin/orphanin FQ peptide Osteoarthritis of the | Osteoarthritis of the | Chronic Low Back Diabetic Diabetic Peripheral n (% (25-800 pg QD) (10-50 mg BID) | (200 mg BID) (225-300 mg BID)
(NOP) receptors and lesser affinity for k-opioid (KOP) receptors and &-opioid (DOP) PE"eez Pﬁ"eez P:a'“ ) P°'V::”r°|;athy Ni“hmpatzhy Total number of subjects 1068 155 126 65 404
. . . . . ase ase ase ase ase .
receptors. Agonism of the NOP receptor has been associated with a reduction in Safety population. ( — ) ( = ) ( = ) ( s ) ( v ) No Withdrawal 861 (80.6%) 127 (81.9%) 92 (73.0%) 58 (89.2%) 353 (87.4%)
adverse events related to the agonism of the MOP receptor including respiratory [TT/ FAS popul ati,on Y 618 o 635 19 319 Mild withdrawal 36 (3.4%) 6 (3.9%) 11(8.7%) 2 (3.1%) 8 (2.0%)
[ [ [ [ L] L] [ J - 0 o 0
depression, euphoria, sedation and physical dependence. Animal studies with Age, mean years 577 618 57 5 59 2 622 Moderate withdrawal 3 (0.3%) 1(0.6%) 4 (3.2%) 0 0
cebranopadol have demonstrated a limited potential for the development of physical Cebranopadol dose 200-400, 400-800 g ® 75, 200, 400 g 200, 400, 600 pg 25, 75, 200 pg 100, 300, 600 g ® m::::t;g SEVEre 0 0 0 0 1(0.2%)
dependence. Comparator study drug Placebo FEEE I Placebo S Withdrawal 0 0 0 0 0
, o , , , , Oxycodone CR 10-50 mg Placebo Tapentadol PR 200 mg Placebo Pregabalin 225-300 mg EYere TEhcrawe
During clinical trials, patients were monitored for the development of physical BID BID BID 168 (15.7%) 21 (13.5%) 19 (15.1%) 5 (7.7%) 42 (10.4%)
dependence and withdrawal. This descriptive analysis explores the development of Treatment Period 15 weeks 4 weeks 14 weeks ¢ 4 weeks 8 weeks Analysis only includes trials in which patients received at least 4 weeks of treatment.
. . . . . . . Subjects in the category 'missing' did not attend the Following-up Visit or did not assess the Clinical Opiate Withdrawal Scale.
phy3|cal dependence by evaluatlng the evidence of withdrawal in patlents foIIowmg COWS BID = twice daily; CR = controlled release; PR = prolonged release; N = number of subjects; % = percentage of subjects based on total number of
: : : ; ; - . 0 . 0 subjects in the treatment group; QD = once daily.
discontinuation of cebranopadol. Mild withdrawal (score 5-12) 200-400 ug: 2.6% 75 ug: 0% 388 :jg g'gé" 25 ug: 3.3% ;88 Eg; ;gé"
400-800 ug: 0% 200 ug: 6.5% D 75 ug: 0% o : :
Plocebor 13% 20 i 5.5 600 1g: 4.7% 2T o 6 600 pg: 4.0% Table 3. Frequency of reports of Drug withdrawal from Pooled Phase 2 Studies
Oxycodon.e' .3 9% PIacebIO' .0°/ FEED0E i Placebo.' 0% el
. . . . . . 0 A A . 0 @ Y “ - 0
Nine phase 2/3 clinical trials were conducted with cebranopadol across multiple pain ————— — Tanggtadoc')' 2(‘)/9/" Prfgsba":' ;0/7 A Cebranopadol  Oxycodone CR  Tapentadol PR  Pregabalin Placebo
. . . . . oderate wi rawal (score - . 0. - 1.
types. Investigators administered the Clinical Opiate Withdrawal Scale (COWS), ( ) 200-400 ug: 0% 400“39_ o ° 300“39_ ol ° n(%) (25-800 ig QD)  (10-50 mg BID)  (50-200 mg BID) (50-300 mg BID)
. . . . . _ - - NO . . .
measuring the signs and symptoms of withdrawal in 6 of the 9 studies. The Clinical 4(;282%;’_963/" 0% for all arms 600 pg: 0.9% 0% for all arms 600 pg: 0% fotalinumberiofSubIects 1068 199 == 6o U
. (0} . .
Opiate Withdrawal Scale (COWS) is a physician administered assessment of - Placebo: 0% Placebo: 0% Subjects with at least 1
P ( ) 1s a physicia . . Oxycodone: 0.6% Tapentadol: 3.6% Pregabalin: 0% TEAE in the SMQ Drug 3(0.3%) 8 (5.2%) 2 (1.6%) 0 (0.0%) 2 (0.5%)
withdrawal symptoms across several domains including heart rate, pupil size, Moderately severe withdrawal Cebranopadol: 0% Withdrawal
gaStrOinteStinal upset, etc. which has been validated as a way of determining (score 25-36) 0% for all arms 0% for all arms Placebo: 0.9% 0% for all arms 0% for all arms Drug withdrawal 3 (0.3%) 8 (5.2%) 2 (1.6%) 0 (0.0%) 2 (0.5%)
physical dependence. An analysis of the adverse events potentially related to drug Tapentadol: 0% EVIEIONE
. . . : Analysi ly includ tients wh ived terthan 5 d f th in trials that had at least a 4 k of treat t period.
Wlthd raW8| reported as We” dasS an anaIySIS Of the COWS from the Safety pOpUIatlonS Severe Withdrawal (Score >36) 0% for all arms 0% for all arms 0% for all arms 0% for all arms 0% for all arms Tgiéi'sl'g;tyrr:gﬁtuE?rmsefg;elr?tnAS(iyerztereIEC\?el\r/w?; Sghaeé=eé’ta:dnardisae);sl\jedglr?a/géllr}e:;/aS Tt AR A T HEst o TEEment pere

across the 5 studies in which the treatment period was at least 4 weeks was

Cond UCted . a Number of patients in the primary endpoint analysis.
b The dose for each subject was titrated within the indicated range during a Titration Phase. H H ( H )
¢ Includes a 2-week titration phase. DISCUSSIO“ contl n ued

] It should also be noted that all drugs were discontinued abruptly at the end of therapy except
A total of 1,068 patients received treatment with cebranopadol with daily doses m for pregabalin which was tapered down over 1 week — contrary to labeling for all approved
rpargﬁ)lzg ef;orrgégsio((l):pl% gé)orrr;pga:\a;\vtizre e:jgae”r;t? I?l’rI1IcD:I)u(c||1e=c!I nga)?z?gg(;b a4"0n4:)3: Otgr;;egnéalgol which was tapered over one week. The overall incidence of Analysis across Phase 2 studies has demonstrated Iimite d. opioids. The sensitivity of assessment may also vary between trials and investigators
(N=65), or oxycodone controlled release (CR) 10-50mg BID (n=155), for a duration th.e treatment emergent adv§r§e event (TEAE) drug physp al dependence with cebranopadol. Across StUdl.eS with
of 4 to 12 weeks. In contrast to standard clinical practice with opioids, all study drugs W|thdrawa! syn.drome was similar bgtween cebranopadol and .dur.atlo.n of treatmer_lt of 4 weeks or longer, AEs potentially
were discontinued abruptly at the end of each trial with the exception of pregabalin placebo with higher rates observed in the oxycodone and |nd|.cat|ve of drug ywthdrawal were no more frequent than for
tapentadol arms within the respective studies. Additionally, patients who received placebo. Moreover, as measured by Despite being abruptly discontinued at the end of therapy in each trial, cebranopadol
References when evaluating COWS, incidences of mild withdrawal were the_ QOWS, Withdrawal rates were significan.tly lower than for demonstrated limited withdrawal across a wide range of doses, including the high dose of
similar for cebranopadol across studies and lower than opioid comparators in both of the relevant trials, and rates of 800ug daily which is greater than double the highest therapeutic dose that is expected to be
. Toll L, Bruchas MR, Calo' G, Cox BM, Zaveri NT. Nociceptin/Orphanin FQ Receptor Structure, Signaling, Ligands, oxycodone CR or tapentadol PR in the respective studies. withdrawal more severe than mild did not differ from placebo. used for pain in phase 3 trials, with duration of treatment up to 15 weeks. This seems to
Functions, and Interactions with Opioid Systems. Pharmacol Rev. 2016;68(2):419-457. The incidences of moderate withdrawal were lower in the Interpretation does however present some challenges with indicate that cebranopadol produces limited physical dependence at doses relevant for
. Wesson DR, Ling W. The Clinical Opiate Withdrawal Scale (COWS). J Psychoactive Drugs. 2003;35(2):253-259. cebranopadol group than in the oxycodone CR or tapentadol the wide dose range of cebranopadol used across the analgesia. Considering its safety across a wide range of doses, cebranopadol may serve as a
+ Data on file. Tris Pharma, Inc. IB12ed. PR groups during the respective studies. studies, the variation in treatment periods, and the lack of an much-needed treatment option for patients with moderate to severe pain.

active comparator in some studies.
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