41 Efficacy, Safety, and Tolerability of NKTR-181 in Patients With Moderate to Severe Chronic Low-Back Pain: A Phase 3 Study
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Purpose Results

* Opioid analgesics are commonly used in the treatment of chronic pain; however, their use is limited by poor » Of 1,189 patients exposed to open-label NKTR-181 Figure 2. Mean Weekly Pain Scores® at Screening, at Baseline,” * Patient responses on the PGIC Figure 4. Patient Global Impression » AEs during double-blind treatment were reported by 54.4% of the NKTR-181
tolerability and a high prevalence of abuse and drug-related mortality.® Although abuse-deterrent formulations during the titration period, 610 were randomized, 309 to and During Randomized Treatment (ITT Population) scale are shown in Figure 4. of Change (ITT Population) group and 49.8% of the placebo group. The preferred terms reported by
have been developed, FDA-approved options include only conventional opioid agonists combined with opioid NKTR-181 and 301 to placebo (the study’s intention-to- - A greater proportion of patients 50 - >2.0% of either group are presented in Table 3. In the NKTR-181 group,
antagonists or with tamper-resistant reformulations. In patients with poorly-controlled chronic pain on non-opioid treat population). Their baseline characteristics are 96.73, —o— NKTR-181 randomized to NKTR-181 the most frequent AEs were nausea (10.4%, vs 6.0% for placebo),
analgesics, there remains a great unmet need for safer opioid medication * summarized in Table 1. | —— Placebo characterized themselves 51.5% constipation (8.7% vs 3.0%), and vomiting (4.9% vs 1.7%). AEs commonly

. . . . . . . . . 6 - | - i | oY g

* NKTR-181 is a new chemical entity, full mu-opioid receptor (MOR) agonist designed to provide relief from chronic Table 1. Patients’ Characteristics By Randomized | as “Improved” or “Very much 50 assoqated Wlth opioid therapg/ such af Somgolence,odlzzmess, ?nd
pain with less abuse potential than conventional opioid therapy.> NKTR-181 was designed to have a reduced Treatment Group (ITT Population) ™ i improved” at week 12 (51.5% (s)e;l;ho[r; were (ljnfrebqluebnl.t (§t6 7o tVS O'? /,Z\Ezfél) ;/S Ot'3 dA) ’ dqnd O.t(') 7o vts :
rate of entry into the central nervous system (CNS) compared with standard opioids, thereby reducing a key £ o1 | Vs 33.2%: P<0.0001) 8 40- 3%). During double-blind treatment, AEs led to study discontinuation o

GNP - - NKTR-181 | Placebo l = | | © 8.7% of patients in the NKTR-181 group vs 3.0% in the placebo group.

pharmacokinetic risk factor related to potential for euphoria and abuse.> The slowed rate of CNS entry observed Group Group = . . Ch " MOS Sleen Seal o 33.2%

with NKTR-181 is inherent to its molecular structure and defies alteration by physical, chemical, or thermal Characteristic (N=309) (N=301) 2 4- i 390 .0 ags 370 e 5 e s anges in . eepd cale 3 o Table 3. Adverse Events During Double-Blind Treatment®

means into a rapid-acting MOR agonist. In a recent study of recreational opioid users, patient-reported drug-high Age (years) > T —— — % o SCOTES among OLSEVed Cases S S ouble-Bling

and drug-liking scores for NKTR-181 administered as single doses of 100 to 400 mg were lower than those for Mean (SD) 52.0 (12.7)  50.7 (12.5) @ o] | at week 12 are summarized in @ ation Treatment Period

oxycodone and C!osely rgsembled placebo® Additionally, pupillometry data confirmed a delayed onset of Range 20-r4 20-75 2 s 307 296 % S o 22 281 282 287 Table 2. The differences c 20- NKTR-181 NKTR-181 Placebo

CNS effect associated with NKTR-181° S?:X’ d (I%) 187 (60.5%) 170 (86.5%) = > 232t between treatment groups Group Group Group
emale 0% 0% '@ 2 | ot A : o - = -

* Here we present the results of SUMMIT-07, a phase 3, enriched-enroliment, randomized-withdrawal study which Male 122 (39.5%) 131 (43.5%) o | ghowed statlslncally S|gn|f|.cant 10 - Inc'dnc’ n (%) (N 1190 (N 30) (N 30)
evaluated the analgesic efficacy, safety, and tolerability of NKTR-181 administered at 100 to 400 mg twice daily Race, n (%) o mprovement in the domains of Constipation 425 (35.7%) 27 (8.7%) 9 (3.0%)
to patients with chronic low-back pain, the most common indication for opioid analgesics in the United States. White 205 (66.3%) 196 (65.1%) . sleep disturbance (£<0.0001), 0 Nausea 176 (14.8%)  32(10.4%) 18 (6.0%)

Black 95 (30.7%) 93 (30.9%) !_gt?_enl-i Double-Blind sleep problems (P=0.0004), NKTR-181 Placebo Day-time sleepiness (somnolence) 107 (9.0%) 8 (2.6%) 1 (0.3%)
Other 9 (2.9%) 12 (4.0%) 0 Tltratloni 1 ! ! ! Ranldomlzeld Treatr:went ! ! ! | ! Sleep adequacy (P =OOO15), ITT, intention-to-treat. Headache 83 (7.0%) 10 (3.2%) 14 (4.7%)
BIIVII (kg/mz), mean (SD) 30.5(5.4)  30.5(5.1) Screg n'?r?gse"”e 12 V\i’eek ‘(‘) - :ndozizeg Tre:tmezt 1011 12 and sleep quantity (P=0.0477) for Vomiting 67 (5.6%) 15 (4.9%) 5 (1.7%)
SUMMIT-07 SNKTRAST  Fiaure 1 Studv Desian Ere";ns('gg? LBP onset (years), 1830100 TRE0EE e - B NKTR-181 compared with placebo. Scores for day-time sleepiness (somnolence) Dry mouth 66 (5.6%) 7 (2.3%) 1 (0.3%)
® - compare - . . . . - adSeven-gay average or dally scores on an 11-point numerical rating scale ranging from . . . C . )
bl o i p. i Jult 9 y 9 Pain score® mean (SD) (“No pain»)ym 10 (9Pain A gad as you can imggine»);bThe end of gpen_.abe. ﬂIKgIJ'R-181 titration. and respiratory impairments were not statistically different between groups. Fatigue 61 (5.1%) 4 (1.3%) 1 (0.3%)
a | P ace. O I opioid-naive adu At . 6.70 (0.98 6.76 (0.91 immediately preceding randomization. i i “The listing includes all preferred terms reported by =5.0% during open-label titration.
patients with moderate to severe Screenina | Open-LabelTitration. Double-Blind Randomized Treatment screening -70(0.98)  6.76 (0.91) ITT, intention-to-treat; NRS, numeric rating scale. Table 2. Twelve-Week Change in MOS Sleep Scale-Revised Scores
. . g [vp At baseline® 2.29 (1.08)  2.35 (1.09) L | Ob dC
chronic, non-neuropathic, low-pack [EPARENE 2-7 Weeks 12 Weeks MOS Sleen Scale_Revised » Use of rescue medication in NKTR-181 patients was less than (Observed Cases) .
pain of at least 6-.month duratlion, (including >1 weeks placebo (N=301) oSS Eﬁes%rece?] I(;; ;vgsai D) placebo throughout the randomized treatment period. NKTR-181 Placebo CO“CIUS'O"S
for which non-opioid analgesia had at effective dose) Sleep disturbance 478 (23.7)° 478 (23.1) » The distribution of percent reduction in pain score at 12 weeks Group Group

been inadequate. This enriched- LS Mean Change (SE) (N=254) (N=253) » This study demonstrated a strong efficacy and favorable safety/tolerability

| | ”‘ Sleep problems 422 (18.4)"  42.7 (18.07 is presented in Figure 3. A reduction >30% from a patient’s | © abie
enrollment. randomized-withdrawal Respiratory impairments 25.4 (21.4)¢ 26.4 (21.6) ore-treatment score was reported by 71.2% of the NKTR-181 Negative change indicates improvement profile for NKTR-181, a full mu-opioid receptor agonist with delayed CNS

- - - Sleep adequac 48.1 (23.1) 46.7 (23.1)2 . j j j j _ i j
study included a screening period, 100 200 300 400 _ Day-’lc[i)me Sﬂeepi%’ess (somnolence) 32.5 E20.1;d 33 7 §20.Sga group vs 57.1% of the placebo group (P=0.0003), and a reduction Sleep disturbance _16.8 (1.3)** 9.4 (1.3) ent_rY, N subjeclts with moderate tols.evere chronic low-back pain. I th.|s
an Open_|abe| titration periOd, and NKTR-181 (mg BlD) Continued NKTR-181 (N=309) Sleep quantity (hrs/nlght) 6.0 (12)d 58 (12)a >50% by 51 1% vs 37.9% (P:Ooo-l ) S cep prob|ems 119 (1 O)*** 6.7 (- O) patleﬂt pOF.)ula’[IOﬂ., NKTR'181 adI’T.]InI.S’.[el’ed at 100 tO 400 Mg twice da”y
a double-pbling, placebo-controlled + *N=300; "Seven-day average of daily scores on an 11-point numerical rating scale Fi 3. C |ati Distributi f P t Reducti i . . . . Was assoc?lated with stat!stmally SlgﬂIfICaﬂt analQeSla ’[hl’OUQhOU’[ 12 weeks
treatment period lasting 12 weeks Baseline ranging from O (“No pair’) o 10 (Pain as bad s you can imagine’); “The end of quurg : um‘?zaV\llvek |SI_|I‘_|TlIJ:|0n IO _ ergen eauction in of randomized, double-blind treatment. In the NKTR-181 group, as compared
(Figure 1). ! Bty st o, 1T oo e trot LB o o e o =301 ain Score at eeks ( opulation) Sleep adequacy +9.8 (1.4)** +3.4 (1.4) with the placebo group, significantly greater proportions of patients expe-

) b) b) - - b) b) - b) . O O . ' ' ' W
» Throughout the study, patients scored their daily pain on an 11-point numerical rating scale ranging from O MOS, Medical Outcomes Study; SD, standard deviation. 100- i i —o— NKTR-181 Sleep quantity (hrs/night) +0.4 (0.1)" +0.2 (0.1) rlfgcce)gis; lreeasct)ftl: dotﬁe?rr Sgn/c(’jlr t?gr?(;tsl()irr;mrgjler; ip(\j/:; S|r%z|2ﬁ?rr:]tlyrg\izter
R} ( ' . . ) . . . ) ' : | | y
of screening was required to be 5 to 9 points. Among eligible patients, open-label NKTR-181 initiated at 100 mg change in weekly pain score after 12 weeks of double- e | | Respiratory impairments ~3.9 (1.1) 1.8 (1.1) AEs such as somnolence 86 dz tirFr)we sleepiness), dizziness, and sedation
twice daily could be increased to a maximum of 400 mg twice daily. Patients achieving a 7-day average pain blind treatment was +0.92 points for NKTR-181 vs 80 - b l l | | . |9, CYHTTIE PINESS), . ’
. . . . . . . TR .- Q B | 71.2%*** Day-time sleepiness (somnolence) —6.5 (1.2) 7.0 (1.2) than might be expected with conventional opioid therapies. Thus, NKTR-181
score of <4 points, representing a decrease of >2 points, were randomized to double-blind treatment with +1.46 points for placebo, indicating a statistically < 29- | ial th dd h df f
) . Nt | - offeact i . . ” | | “P<0.05: **P<0.01: **P<0.001 vs placebo. may present as a potential therapy to aadress the unmet neea Tor a sarer
NKTR-181 per patient dose or placebo. significant analgesic effect in patients randomized = oo . | o . . . . .
‘o NKTR-181 (P=0 0019 S 50 - oy, | | LS, least-squares; MOS, Medical Outcomes Study; SE, standard error. opioid medication for the treatment of patients with chronic pain.
* The study’s primary efficacy endpoint was change in weekly pain score at the end of the double-blind, O -181 (P=0. ) = " :
. . . . . . . . . . o 57.1% 1 1 51.1%**
randomized treatment period (week 12) relative to the baseline pain score. Key secondary endpoints included * Mean weekly pain scores at screening, at baseline, and = 50- N S ' |
the percentages of study completers with week-12 pain scores >30% and >50% lower than their screening score, during randomized treatment are displayed in Figure 2. c R UPPOIL This study was funded by Nektar Therapeutics.
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